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OLEHKA BO3MO>XHOCTW NONCKOB mecTopo)kaeHuin anmMasoB
Ha BocTo4Ho-EBponerickon nnatcopme ¢ ncrnonb3oBaHUEM
AAHHbIX M0 XMMUYECKOMY 1 NU30TONHOMY COCTaBaM NoA3eMHbIX BOS,

EVALUATION OF POTENTIAL FOR EXPLORATIONS of Diamond Deposits
on the Eastern European Platform using Data on Chemical
and Isotopic Compositions of Groundwaters

YCTaHOBIEHO, YTO B KMMBEPnMTOBbIX NOPOLAx A1 MPECHbIX MOA3EMHbIX BOA npn MuHepanu3auywm 0.5 - 0.6
r/n xapaKkTepeH rmapokapboHaTHbIA HAaTPUEBLIA W XMOPUAHO-TUAPOKAPOOHATHBIN HAaTPUEBLIN COCTaB; BbICOKOE
conepxaHne (Na+K): okono 80% u Bbicokue 3HaueHns pH noasemHbIx Bog 8 - 9.2. Boabl 6riakoro coctaea Ha-
BntopatoTcs BO BMELLAIOLLMX M NepeKpbIBatoLLyX TpYOky nopogax. Takve 0CobeHHOCTY NOA3EMHbIX BOA CBA3AHD
C npoLeccamyt TMnepreHHoN CepreHTUHU3aLMN U CanoHUTU3aLMK KUMBEepIMTOBLIX NOPOA, MAPONM3a anomocK-
nukatoB. Takke MMEET MECTO KaTMOHHbIA OBMEH HaTpUs FOpHbIX NOPOA Ha KanbLuii nog3eMHbIx Bod. [ns uso-
TOMHOTO COCTaBa NOL3EMHbIX BOJ XapaKTepHa BbICOKas CTENeHb pasferneHns YeTHbIX U30TOMOB ypaHa.

It has been established that in kimberlite rocks fresh groundwaters with the content of total dissolved solids of 0.5-
-0.6 g/dm3 are characterized with the sodium hydrocarbonate and sodium chloride-hydrocarbonate compositions;
with a high content (about 80 %) of sodium and potassium (Na+K); and with the high pH factor (8--9.2). Waters
of similar compositions are observed in rocks containing and overlapping kimberlite pipes. Such features of
underground waters are connected with the processes of hypergenic serpentinization and saponitization of the
kimberlite rocks, and with the hydrolysis of sodium aluminosilicates. Apart from that, there observed the cation
exchange of sodium in the rocks for calcium in the underground waters. The isotopic composition of underground
waters is characterized with a high separation of even uranium isotopes.

|
|
Ta |
|
]

OTnmnumnTensbHo 0COBEHHOCTBIO pa3paboTku ABNSETCA TO, YTO 415 YCrnoBui BoctouHo-EBponelickoi nnatcop-
Mbl YCTaHOBIEHA AOMUHUPYIOLLASA POSTb NOA3EMHbIX BO, 9K30reHHOrO MPOUCXOXAEHNS B (hOPMUPOBaHIN TPYOOK
B3pbIBa. C 3T1M CBS3aHa MHTEHCMBHAS M3MEHEHHOCTb NOpoZ. B nepByto o4epesb STO NPOSBISETCS B UX CanoHW-
TU3aLyW. Brepsble nokasaHbl 0COBEHHOCTI MBMEHEHMS! XUMUYECKOTO 1 M3OTOMHOMO COCTABOB MOA3EMHbIX BOA B
WHTEHCUBHO U3MEHEHHbIX KUMBepnnToBbIX nopoaax. PaspaboTka MOXeT MCronb30BaTbCs Npu Nouckax kKuMbep-
NUTOBbIX 0BPa30BaHMIA.

For conditions of the Eastern European Platform, it has been established that exogenic groundwaters play the
dominating role in the formation of kimberlite pipes. That explains the intense alteration in the rocks, which manifests
itself first and foremost as saponitization. Characteristic changes in the chemical and isotopic compositions of
underground waters have for the first time been demonstrated in the intensely changed kimberlite rocks. The
development can be useful for explorations of kimberlite formations.
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NMPOrHO3 OCTATO4YHbLIX M'EOCJIOFMYECKNX 3ATMNACOB
MecTopoXXAeHUn HedhTV MeToA0M cTaTucTu4eckon 6asbl

FORECAST
of Residual Oil Deposits by Data Base Method

MeToa npegHasHayeH Anst BbIMMCIEHNS HavanbHbIX CYMMaPHbIX M OCTAaTOYHbIX Fe0NorMyeckux 3anacos me-
CTOPOXAEHMN Hed)TM Ha CTaauu NagaroLen JoobIum.

The method has been developed for evaluation of the initial total oil reserves and residual oil deposits with
declining production.

MeToa ocHOBbIBaeTCs Ha paboTax Beaywmx crneyuanuctoB B obnactu matematudeckon reomnorum CLUA,
Benukobputanum n Hopeerum B TeyeHne nocneaHunx gecatunetui. icxogHas nHgopmaumus — otéopbl Hedhtn
MO CKBaXXMHaM 32 BPeMsl 3KCrryaTaLmnm MeCTOPOXAEHUS.

The method is based on the research works carried out over recent decades by leading experts in mathematical
geology from the USA, UK and Norway. Quantities of oil withdrawal from boreholes over the deposit operation
time are taken as the initial data.

4 )

Pe3ynbTaThl BbIYMCIEHUS HAYabHbIX CyMMapHbIX 3anacoB Mo OAHOMY W3 BblpaboTaH-
HbIX MecTopoxaeHnin Tumano-levopckon HITI.

The results of calculation of the initial total reserves of oil in one of the depleted oil
deposits of the Timan-Pechora basin.
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OMPEOENEHWVE MEONTION0-FrEOXVMNYECKX 3AKOHOMEPHOCTEWN
thopmurpoBaHus 3anexen yrinesoa0poaoB

/A DETERMINATION OF GEOLOGICAL AND GEOCHEMICAL ASPECTS
of Hydrocarbon Accumulation

~—

Onpefenenne reHeTMYECKOro TUMa HedTAHbIX (rionmos, N\
OLeHKa HedpTerasoBoro NoTeHUMana nopogd, cosfaHue moge- | =~y
N1 (hOPMUPOBAHNSA 3anexen yrneBoaopOLOB o ‘ .— v

The development covers the research in determination of | = Yo i ,3_; ST
the genetic types of oil fluids, the assessment of oil and gas | - 1N :. eyl
potential of rocks, and the building of a model of hydrocarbon | :,:_“'- o o
accumulation. - B e

k 1 T i )

B 0CHOBY MeTOAMKM MOMOXEHbI OpUrMHambHbIE HaBOPb
reonoro-reoXMMM4Yecknx napameTpoB AN ONpeferieHns re- OtHowwerusi PriC, u Ph/C,, 8 HedTsix BasiHabicKoit
Hesuca W MoTeHUMana 3anexen YrneBoLOPOLHOTO ChIpPbS. ;”/%maﬂ”dmpﬂh%“efa'om?X Pal”fOHOB-B Sk

- r/C., an ratios for oil from Bayandynskaya
MeTO,EI,MKavaI'IpOGVIpOBaHa Ha page MeCTopo»(,qummvamaHo- deposit and adjacent regions.
[Neyopckoit NPOBUHLMK. Ha OCHOBE reoXMMUYeckon WHKOP-
Mauuu 1 naneoTepMUYeckoro MoLeNMpoBaHWS ONpeaensTCs YCnoBus OPMUPOBAHNS MECTOPOXOEHUI.
BbIsiBNsieTCA ponb BEPTUKAmNbHOM 1 FOPU3OHTANBHOM MUrpaLun yrneBogopoaoB 13 BMeLLarowmx Tonw,. Onpe-
AENseTcs ponb NUreHeTUYECKUX NPOLECCOB B COXpPaHEHUM COCTaBa HeTH, 0Bpa3oBaHUM CEpPOBOAOPOaa B
HeTAX.

The proposed methods are based on the original sets of geological
and geochemical parameters for determination of the genesis and
potential of hydrocarbon accumulation. The methods are tested
on a number of deposits in the Timan-Pechora basin. Based on
geochemical data and paleothermal modeling, prerequisites for
hydrocarbon accumulation are determined and the explanation
is given to the impact of the vertical and horizontal migration of
hydrocarbons from the containing strata. The influence of epigenetic
processes is determined on the stability of oil composition and on
the formation of hydrogen sulfide in oil.

CxeMbl BPEMEHU BXOXAEHUS 0CAA04HbIX TOML
[leHncoBCKO BNaauHbl U COMPEAENbHbIX TEPPUTOPHIA
B rnaBHyto a3y reHepaLum HedpTu.
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MPOrPAMMHbI KOMIMJIEKC
«leonoro—ctaTncTuyeckas o6paboTka reoXxMmMm4ecKnux AaHHbIX»

STATISTICAL TREATMENT A
of Geochemical Data Software Package

Pa3paboTaH KOMNNEKC anropuTMOB 1 MPOrpamMmM [NnA CrieLuansHon reonoro-cTaTucTyeckoin 06paboTkm
reonioropassefoyHbIX U reOXUMUYECKNX JaHHbIX.

A package of algorithms and programs has been developed for the special geological and statistical
treatment of geochemical and geological surveyance data. This package includes original authoring systems,
which allow the spatial trends to be revealed in the alteration of properties and locations of geological objects,
which is critical for explorations of natural mineral deposits.

Pa3paboTka no3sonseT LeneHanpasneHHo ob6pabaTtbiBaTb reOXMMUYECKUE AaHHbIE C Pa3HOPOAHOM METPO-
IOTMYECKON XapaKTePUCTUKOM — OT TUNa «4a—HEeT» 40 U3MEPEHHbBIX B HOMUHAMbHBIX, MOPSAKOBbIX LUKanax 1
B LUKanax OTHOLIEHWI (KONMYECTBEHHBIX).

[aHHas paspaboTka no3sonseT nonyyatb 60nee 0ObLEKTUBHYIO XapaKTEPUCTIKY re0nornyecknx 06beKToB
3a CYET BKIIOYEHNS B CUCTEMHBIN aHamNM3 reonormyecknx AaHHbIX, NOMYYEHHbIX B pa3Hble roabl, Ha pa3HoOM
obopyaoBaHum, B pa3Hbix nabopaTopusx.

The developed software package makes it possible to carry out the task-oriented special processing of
geochemical data of a diverse metrological performance: the data can be of Yes/No field or they can be the
measurements in the nominal, ordinal or ratio scales.

The software package provides a more objective characterization of geological objects owing to the
involvement of geological data that have in different years been obtained by different laboratories using
different equipment.
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FT’EOIHO®OPMALIMOHHAA CNCTEMA
«TumaHo-Tleyopckuii HedpTera3zoHoOCHbIN BaccenH»

A GEOINFORMATION SYSTEM
“Timan-Pechora Oil-and-Gas Bearing Basin”

PaspabotaHa reonHgopmaLnoHHas cuctema, npegcTaensiowas cobow e
COBOKYMHOCTb  MPOrPaMMHO-TEXHUYECKUX, ~ KOMMYHUKALMOHHBIX — CPEACTB, o Rraepeare e
WH(OPMALMOHHBIX PECYPCOB, 00ECMEYMBAIOLLMX HAKOMMEHUE, XPAHEHUE,  sepcinn
aHanu3 u WHTeprpeTauumio TEKCTOBbIX, TaBMUYHBIX, rpatuyecknx, KapTorpa- — me—mmw=me—=
hunyeckux faHHblX. LleneBoe mpakTMyeckoe HasHayeHue CucteMbl — 0be- =
CreyeHne KOMMIMEKCHOW MHMOpMaLUMen No MeCTOPOXAEHUAM HePTU U raza  —-=—
TumaHo-[Nevopckoit NPOBUHLMM OPraHOB roCyapCTBEHHOrO YNpaBMeHus B pe- ==
rMOHaX, OpraHM3aLmi, OCYLLECTBASIOWMX HaYYHbIE UCCNEA0BaHMUS, NPOEKTHO-
uablckaTernbckue paboTbl.

A geoinformation system has been developed that includes a suite of communications products, software
and information resources that provide accumulation, storage, analysis and interpretation of various data in
the form of texts, tables, graphs, and cartographic materials. Practical application of the system is to provide
complex information about oil and gas deposits in the Timan-Pechora basin in support of the state-run public
authorities in the regions and for the needs of scientific research organizations and companies offering design
and survey services.

Paspabotka BknoyaeT B cebst Habop 6a3 4aHHbIX M KapT, KOTOPbIE XapaKTEPU3YIOT reonoro-reouanyeckyo
U3Y4EHHOCTb TEPPUTOPUM, TEKTOHUYECKOE 1 HE(DTEra3oreosiormyeckoe pamoHMpoBaHue, YCnoBms 0CaaKkoHa-
konneHusi B npegenax TumaHo-MNeyopckoro HedhTerasoHocHoOro baccenHa. Mo3BonseT NpoBOAUTL NPOrHO3

W OL|eHKY NepCrnekTMBHOCTY NOVUCKOB YrNEBOAOPOAHOMO Chbipbs HA TEPPUTOPUM
i : TumaHo-lNevopckoro HedhTerasoHoCHOro bacceitHa. 3a C4eT onepaTvBHOM
; r— aKkTyanusauuu MHopMaLm1, MCNonb3oBaHNs aBTOPCKUX METOAWK aHanmaa

| = 2 W MHTEpNpeTaLmmn, ONTUManbHOro Habopa NPOrpaMMHbIX CPELCTB NO3BONSET
- E fonee ka4yecTBEHHO 1 onepaTUBHO pelaTb (PyHOAMeHTamnbHble HayYHbIe W
e 2 _ TMpUKNagHble uccneaoBaTenbCkie 3agayn.
e B ol = p—
o T —! ' The system includes a set of data and maps that

i ~ cover geological and geophysical studies of the region,

] * ; === o the tectonic and geological gas-and-oil zoning, and
. LN the prerequisites for deposits accumulation in the
¥ - __._. Timan-Pechora basin. The developed system makes

! 'l e el |

L

9 L4 it possible to carry out forecasting and appraisals of
: = explorations of hydrocarbons in the territory of Timan-
) ¥ Pechora basin. The system is capable of efficient data updating, utilizes

L4 authoring tools for analysis and interpretation of data, and is characterized
‘ i Y = with an optimal set of software; all that considerably facilitates and qualitatively

improves the solutions of problems in basic and applied research.
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NMHOOPMALUMNOHHO-AHAITMTNYECKAA CACTEMA
«f'eonoro—akoHomMun4yeckas oueHKa MECTOPOXXOEHUI
1 3Konorn4vyeckas oLeHka rnocneacTBuii MX OCBOEHUSA»

INFORMATION-ANALYTICAL SYSTEM A
“Geological and Economic Appraisal of Mineral Deposits and

Evaluation of Environmental Impact Caused

by Their Development”

10

(~ e il WH(opMaLoHHO-aHannTuyeckas cuctema npefcrasnsiet coboi CoBOKyn-
; et HOCTb MeTOAMK, MPOrpaMMHO-TEXHUYECKMX, KOMMYHUKALMOHHbIX CPELCTB, UH-
V.\_/ : (hOpMaLMOHHBIX PECYpCcOB, 0BecneynBaroLLyX HaKONNEHUE, XpaHeHne, aHanma
. - W WHTepnpeTaLuio TEKCTOBbIX, TaBNMNYHbIX, rpachnyeckux, kapTorpaduyecknx

[aHHbIX N0 MECTOPOXAEHUAM TBepfblX MOMe3HbIX WckonaeMbix. Lienesoe
NPaKTUYECKOoe HasHayeHWe CUCTeMbl — onepaTBHas CTOMMOCTHas OLeHKa
[I0XOIHOCTY GOIKETOB Pa3HbIX YPOBHEN OT pa3paboTKi MECTOPOXAEHMIA No-

Ne3HbIX NCKOMaeMbIX (CYLLECTBYHOLLEN M NPOTHO3MPYEMOI) 1 OLEHKa yuiepba
OKpyXaroLLen cpege.

S—

OueHka pecypcHOro noTeHypana ) ) ) ) )
MYHULWNAnHOTO 0GpasoBaHus. The information-analytical system is a suite of methods, software,

An appraisal of a municipal mineral - communications products, and information resources that provide accumulation,
resource potential. . . . . .

storage, analysis and interpretation of textual, tabular, graphic and cartographic
data on the mineral deposits and mines. The system has found practical application as a task-oriented
operational cost evaluation of the existing and predicted budget returns at various levels from the development
of mineral deposits, and as an environmental impact assessment tool.

PaspaboTaHa MeToaMKa COKPALLEHHOW CTOMMOCTHOM OLEHKM MECTOPOXAEHUA MOME3HbIX WUCKOMaeMblX
Ha OCHOBe goxogHoro metoda. OnpeaeneH onTUManbHbI Habop nokasaTenen, NO3BONAKLMA NPUHUMATD
ynpaBrneH4eckne peLleHns. B 6rnoke reonoro-akOHOMUYECKOM OLIEHKM PacCUMTLIBAETCH 3KOHOMUYECKUA 3dh-
(DEKT OT OCBOEHUS MECTOPOXOEHNN N OLIEHMBAKOTCS AOXOAbI NO Pa3fyHbIM YPOBHAM GromkeToB. brok ako-
IIOrMYECKON OLIEHKW MO3BOMSET AaTb AEHEXHYIO OLEHKY 3KOSIOTMYECKUX NOCNEACTBUM reonoro-pasBefoyHbIx
paboT 1 ropHo-g00bIBatOLLEN AeATeNbHOCTI, MPOrHO3HYH0 OLEHKY yilepba aneMeHTam OKpyXaroLlen cpespl.
[ins onepaTuBHOro noucka 1 06paboTkn MHOpMaLMK N0 MECTOPOXAEHUAM paspaboTaHa anekTpoHHas 6asa
AaHHbIX nog ynpasneHuem CYB[ Microsoft Access v peanusosaHa cBs3b ¢ I'IC-cuctemon, obpabatbiBato-
LLlen KapTorpacyeckyro MHhopMaLmio.

Based on the revenue method, a shortcut method has been developed for the cost evaluation of mineral
deposits. An optimal combination of indicators has been determined, which allows

managerial decisions to be taken. Within the geological-economic evaluation module,
the economic effect from the development of deposits is calculated and budget returns
are evaluated at different levels. The environmental module makes it possible to carry
out a monetary assessment of the environmental impact caused by geological surveys
and mining activities and to give predictive appraisals of damage to the elements of
the environment.  To efficiently search and process the mineral deposit information,
a database has been developed under the Microsoft Access database management  r;,en cromocrion ot
system and a linkage has been realized with the geoinformation system (GIS) that mectopoxaenus.

processes the cartographic data. A screenshot of a mineral deposit

cost evaluation.
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NH®OPMALUMNOHHO-AHATIMTUYHECKAA CUCTEMA
«PernoHanbHoe ynpaBneHue cooHAOM

A ob6LiepacnpocTpaHEHHbIX NOME3HbIX NCKONAeMbIX»

INFORMATION-ANALYTICAL SYSTEM
“Regional Management of Widespread Mineral Resources”

WHhopMaLmoHHo-aHanuTuyeckas cuctema «PermoHansHoe ynpasneHne ¢oH-

SESERes s | noM obliepacnpocTpaHeHHbIX MONE3HbIX MCKoMaeMbIX» npeacTasnseT coboi

' COBOKYMHOCTb MPOrpaMMHO-TEXHUYECKUX, KOMMYHUKALIMOHHBIX CPeacTB, UHGOP-

BLADORY MaLMOHHbIX pecypcoB, 0BecneynBaloWyX HaKOMMEHWe, XpaHeHWe, aHamua u

WHTEpNpeTaLnio PasrnyHbIX reofiorMYeckMX 1 HEreonornyecknX AaHHbIX — Tek-

CTOBbIX, TabnnyHbIX, rpaduyecknx, kaptorpaduyeckux. Lienesoe npaktnyeckoe

HasHa4yeHue CUCTEMbl — MHMOPMALMOHHO-aHanUTUYeckoe obecneveHne Kom-

NNEKCHON MHopMaLMein No MeCTopoXaeHNaM obLuepacnpoCcTpaHEeHHbIX NOMNE3HbIX UCKOMaeMblX OpraHoB

rOCYapCTBEHHOTO YrNpaBIieHUs B PErMoHax, OpraHu3auuin, OCYLLEeCTBASKOWMX Hay4Hble MCCReaoBaHus,
NPOEKTHO-M3bICKaTENbCKNE paboTbl.

The information-analytical system “Regional Management of Widespread Mineral Resources” is a suite of
communications products, software and information resources that provide accumulation, storage, analysis
and interpretation of various geological and non-geological data in the form of texts, tables, graphs, and
cartographic materials. Practical application of the system is to monitor the complex data on the widespread
natural resources and provide information support to the state-run public authorities in the regions, to scientific
research organizations and companies offering design and survey services.

[ns onepaTuBHOro noucka 1 0bpaboTku MHGOPMAaLMM NO MECTOPOXAEHUAM pa3paboTaHa 3NEKTPOHHas
6asa paHHbix noa ynpasnenmem CYB[ Microsoft Access. basa faHHbIX COCTOWT M3 KOMMAEKTa OCHOBHbIX
Tabnuy v BKNaZoK (MMnepcchInoK) K HAM, B KOTOPbIE 3anWCLIBAETCS Kak TEKCTOBas MHopmauus (nons tuna
memo), Tak M NpUKPEenneHHble airbl TEKCTOBbIX, rpaduyecknx u apy-

X NPUINOXEHNA — MHOPMALMS U3 TeOnornyecknx OTYeTOB, MPOTOKOMOB . — -

YTBEPXEHWS 3anacoB U T.4. basa JaHHbIX N0 MeCTopoxaeHusM obuepac- 1 —
MPOCTPaHEHHbIX MOME3HbIX UCKOMaeMblX BHEAPEHA B NPAKTUKY HEAPONOSb30- =t e e
BaHus B HeHeLlkom aBTOHOMHOM okpyre, Pecnybnnke Komu. Mo cpaBHeHMio
C CyLLECTBYHLMMM aHanoramu paboTta ¢ AaHHbIM PECYPCOM OCHOBaHa Ha
MCMOsb30BaHWM 0BLLEepacnpoCTPaHEHHOTO NPOrpaMMHOro obecneyeHus, He =B
TpebyeT NpuBIEYEeHNs BbICOKOKBANMAULMPOBAHHOO NepcoHana. = =

E

For efficient search and processing of mineral deposit information, | —=—
the database has been developed under the Microsoft Access database S
management system. The database contains a set of tables and hyperlinks g —

with recorded text information of memos and attached files of text, graphics
and other applications, namely, the geological report data, mineral reserves | *
confirmation records, etc.. The database on the widespread mineral ~
resources has been put into practice in the Nenets Autonomous Okrug — gEPasie s oae Aantui o
and Komi Republic. The developed system, when compared to the existing  +eim nckonaemsim

analogs, does not require the involvement of highly skilled personnel and can  Screenshots of database tables

; : containing widespread mineral
be operated on the basis of widely used software. resources data
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FEOCNCTEMHbIE 3NNTEMEHTDbI
NPOCTPaHCTBEHHOW TpaHcdopMauun
npon3soanTeNbHbIX cun Ypana ~

GEOSYSTEM ELEMENTS ‘: a‘

of Spatial Transformation
of Productive Forces in the Urals

12

Ha ocHoBe aHanu3a NPOCTPAHCTBEHHOW CheuuuKn pacnpeneneHns reOXMMUYECKUX U reousnyeckux
nonen 1 aTanoB TeppuUTOPUanbHOrO OCBOEHUS Yparna uccneaoBaHbl (PakTopbl ONTUMM3ALNN PETMOHABHBIX
NPOM3BOAUTENbBHBIX CUMI, NX BO3MOXHOWM 9BOMIOLMM C Y4ETOM COBPEMEHHBIX TEHAEHUMA. B paccmoTpeHue
TaKkKe NPUHATLI KNMMaToNornyeckne 0COBEHHOCTU W (haKTOpbl COBPEMEHHOMO B3aUMOAENCTBUS YeNloBeka C
OKpyatoLLen cpeaoi. BoisBneHbl (haktopbl 06e3nioanBaHus u Je3nHTerpauum psga Tepprutopuin B npuxpeo-
TOBOW 30HE Ypana. B cBs3u ¢ aTM 0coboe BHUMaHWe yaeneHo yeuneHnto B3aumogencteus cyobektos Yp®O
1 YparnbCKoro 3KOHOMUYECKOrO paloHa B paMKkax YpanbCKou ropHow cTpaHbl. MNpeanoxeHo gopMmpoBaHme
CUMMETPUYHOIO MEePUANOHASBHOMO TPAHCMOPTHOIO Kapkaca BAOMb 3anafHoro 1 BOCTOYHOMO CKIoHa Ypana,
anpobaums U BHeAPEHUE UHHOBALMOHHbIX CTPYHHO-PEMNBCOBbIX TPAHCMOPTHBLIX CUCTEM B PETUOHE.

Factors of regional economy optimization and possible evolution of productive forces have been investigated
in the light of the modern economic trends based on the analysis of spatial distribution of the geochemical and
geophysical fields and stages of the Ural territorial development. Specific climatic conditions and modern human-
environment interactions have also been taken into consideration. Factors of depopulation and disintegration
have been identified for some territories in the Ural range. A special attention is given to the strengthening of
interaction between the subjects of the Ural Federal Okrug and the Ural economic area in the Ural highlands.
Formation of a symmetric transport arrangement has been offered along the western and eastern slopes of the
Urals; and novel string railway systems have been tested and implemented in the region.

OTnMYMTENBHBIMI 0COBEHHOCTAMI Pa3paboTkM SBRSETCS NPOBEAEHNE aHanM3a NPOCTPAHCTBEHHOI TPaHC-
chopmaLmm Npou3BoANUTENbHBIX cUn Ypana ¢ NpuBReYeHnemM METOAONOMM eCTECTBEHHBIX HayK: OLEHKM pe-
CYPCHOrO MoTEHUMana ¢ y4eTOM KnapkoBOro MOAXOAA M OPUrMHANbHON METOLMKM y4eTa COBOKYMHOTO Aeii-
CTBUSI SKOHOMUYECKMX U JKONOMMYECKNX (DAKTOPOB Ha XO3ANCTBEHHbIE CyObekTbl. OBnacTb NMPUMEHEHNS:
OpraHbl TEPPUTOPUAbHOTO MNaHUPOBaHIUS BCEX YPOBHEN YNpaBeHus.

The development is featured with the application of natural science methodology to the analysis of the spatial
transformation of productive forces in the Ural: estimations of resource potential in terms of the clarke approach
and an original accounting technique applied for the cumulative action of economic and ecological factors on
economic subjects.
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TEOPETUKO-METOA0J10r MYECKUE
N METOANYECKWE OCHOBbI OLIEHKW

nocnencTeuv BO3AenNCTBUA TOPHONPOMbILLSIEHHbIX

KOMMJIEKCOB Ha OKPY)KaloLLyio cpeny

THEORETICAL AND METHODOLOGICAL FUNDAMENTALS

of Environmental Impact Assessment
of Mining Industry Complexes

YTOYHEHbI " LOMNOITHEHbI TEOPETHKO-
METOA0NOrNYECKMe OCHOBbI KOMMMEKCHOM OLEHKM
nocneacTBuMA  BO3OENCTBUS  TOPHOMPOMbILLNEHHbIX
komnnekcoB ([TIK) Ha okpyxatoLLyto cpeay:

* pa3paboTaHbl METOAMYECKNe NONOXEHUS MO Npo-
HO3y (POPMMPOBAHMS 3KOMOMMYECKUX 30H [N
YCrOBUIA OTKPLITON M NOA3EMHON pa3paboTkn me-
CTOPOXEHWUA NONE3HbIX UCKONAEMBIX;
MeToANYeCKMe PEKOMeHAauMn Mo MPOrHosy no-
CNeACTBMI B pamkax 3KOMOrMYecknx 30H Ha Hase
0B0OCHOBaHHO CUCTEMBI NOKa3aTene;
METOANYECKUA UHCTPYMEHTAPUA U COOTBETCTBYIO-
WM anropuT™M OLIEHKM SKOHOMUYECKoro yiiepba,
CBS3aHHOIO C NPUYMHEHWEM BPeaa MaTepuaribHbIM
LEHHOCTAM, MPUPOAHBIM Pecypcam M HaceneHuo
o1 Bosgenctaus MK Ha okpyxatoLyto cpegy.
Pe3ynbTaTbl BbINOMHEHHOTO WCCNEAOBaHUS Npu-
MeHSI0TCA 41 060CHOBaHUS MPUHATUSA YynpaBleH-
YECKMX PELLEHWA N0 03L0POBMEHNO 3KONOMMYECKOM
0BCTaHOBKM B pervoHax ropHONPOMBbILLNEHHOW che-
Luanusauu.

HoBble acnekTbl OLEHKM NOCNEACTBUN BO3LENCTBUSA
MK Ha OKpyxaloLlyto cpedy: TMnu3aums BO3gen-
CTBUIA; NPOrHO3 NOCNEACTBUN C YY4ETOM BbIAENEHHbIX
9KOMOTMYECKIX 30H; OLIEHKa AKOHOMIUYECKOTO yLepba
OT M3BATUSA 3eMeSbHbIX Y4aCTKOB U OT 3arpsi3HEHUS
OKpyXatoLLen cpefbl 3a npeaenamm 13bIMaemoro 3e-
MeNbHOr0 y4acTka MPOM3BOAMUTCSA MO BblAeNeHHbIM
30HaM C MPUMEHEHWEM MeTofa MPSMOro cyeta W
MeToga KOCBEHHbIX OLEHOK. OLeHKka 3KOHOMUYECKO-
ro ywepba, CBA3aHHOMO C NPUYUHEHWEM Bpeda npu-
POAHbIM pecypcam, 6asupyeTcs Ha OLEHKE CHUKEHUS
LeHHOCTW NPUPOAHbIX pecypcoB. CTOMMOCTHaS OLEeH-
ka coumanbHbIX MOCMEeACTBUANA OCYLLECTBMSETCS Ha
OCHOBE TEOPWM pUCKa.

Obnactb MpPUMEHEHWS: pernoHarnbHble  OpraHbl
ynpaBneHus, peroHanbHble HayYHbIe YUpPEXaeHNS.

620014, r. EkaTepun6ypr, yn. MockoBckas, 29
UHcTtutyT akoHomuku YpO PAH

Additions and amendments have been made to
the methodological foundations of a comprehensive
assessment of the environmental impacts caused by
mining industry complexes:

Methodical recommendations have been developed
on making predictions of ecological zoning in the
conditions of open and underground mining of mineral
deposits;

Methodical recommendations have been made on
predicting environmental impact consequences within
the specific ecological zones using a substantiated
system of indicators;

Methods and an algorithm have been developed
for an appraisal of the economic damage to stocks of
materials and capital equipment, to natural resources
and population, caused by mining industry complexes
as a result of their impact on the environment.

The performed research plays an important role in
substantiating administrative decisions on improving
the ecological situation in mining regions.

For mining industry complexes, the new aspects of
the environmental impact assessment are as follows:
+ Classification of environmental impacts have been
done
* Predictions have been developed depending on
specific ecological zones

* The appraisal of the economic damage caused
by allocation of lands and by the environmental
pollution outside the allocated lands is conducted
within specific ecological zones using the methods
of direct costing and indirect assessment

* Assessment of economic losses due to the
environmental damage is based on the assessment
of decreasing value of natural resources

+ Cost assessment of social consequences is based
on the risk theory.

OupexTop akagemuk Tatapkud AnekcaHap MBaHoBMY

Ten.: (343) 371-45-36, dakc: 371-02-23

E-mail: tatarkin_ai@mail.ru; zakhartchouk@mail.ru, Web-cait: www. uiec.ru
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CNoCcoBb NOA3EMHOI0 BbILLIENTAHYBAHNA
cynbchuaconepxawmx MaTepuanos I/I?

METHOD OF UNDERGROUND LEACHING V[/
of Sulfide-Containing Materials

14

MpeanoxeHHbIi cnocob obecneynsaeT peHTabenbHOCTb nepepaboTKy TEXHOTEHHOTO Chipbs (0TX0A0B 060-
raTUTenbHOro NPONU3BOACTBA) 3a CYET MCMOMb30BaHNSA TENNa Heap B KaYecTBe katanusaTopa npoLiecca Bhbi-
Liena4ymBaHu1a 1 BbIpaboTaHHOro NPOCTPaHCTBA B KAYECTBE XPaHUMMLL OTXO0B NPOU3BOACTBA.

The proposed method ensures profitable processing of anthropogenic materials (wastes from beneficiation
operations) through utilization of heat from the Earth’s interior as a catalyst for the leaching process and using
of underground space created after excavations for waste storage.

Pa3paboTaHHbIii cnocob Noa3eMHOr0 BbileaunBaHms LEHHbIX KOMMOHEHTOB W3 CynbdUACOAepKaLLMX OT-
XOA0B BKIHOYAET NPUrOTOBNEHWE BbILLENAYMBALOLLErO pacTBOpPa C UCMONb30BAHWEM METaNNOCOAEPKaLLMX
PYOHWYHBIX BOA, €r0 HakonneHune Ao o6bema, HeobXoaMMOro Ans NpoBeaeHMs npoLecca BbllLenaynBaHus,
OpOLLEHe CYyNbUACOAEPKALLMX OTXOAO0B BbILLENAYMBAOLLMM PACTBOPOM, COOP NPOLYKTUBHOTO pacTBopa 1
€ero nepepaboTky.

OcobeHHoCTAMM cnocoba ABNSATCS 3aKnagka CynbuUacoAepKalimx 0TX040B B NOA3EMHbIE NYCTOTbI OT-
paboTaHHbIX FOPHbIX BbIPABOTOK, HArpeB BbilLieNa4YMBatoLLEro pacTBopa TEMMOM HEAP B eMKOCTH, NOCTPOEH-
HOM HXe NOA3EMHbIX MYCTOT M BO3MOXHOCTb KPYrIOroAMYHOrO BeeHWs paboT B BnaronpusiTHbIX YCrnoBuMsIX
(NoBbILLEHHAs TEMNepaTypa BbILLENa4MBaEMOro MaTepmana 1 BiLLenaymBatoLLmx pacTBOPOB C BbICOKM CO-
[epXaHneM MeTansos).

TexHN4eckUM pesynbTaToM SIBNSIETCS CHMKEHWe 3aTpaT Ha BblllenadnBaHue cynbguacoaepxaLiyux oTxo-
[I0B M YMEHbLUEHNE OTHY)XAEHWNS 3eMeNbHbIX NIowagen noa XpaHuniniLa OTXOAOB 3a cYeT nepepaboTku OT-
X0[0B [100bI4M 1 0BOraLLeHust pyA 1 UCIONb30BaHUS NOA3EMHBIX MYCTOT.

The Institute of Mining has developed the method for leaching of valuable components from sulfide-
containing wastes. The method includes preparation of leaching solution using metal-containing ore waters, its
accumulation up to the volume necessary for conducting the leaching process; irrigation of sulfide-containing
wastes by the leaching solution; gathering the productive solution and its processing.

The method has the following distinguished characteristics:
sulfide-containing wastes are stored in the underground space
of mine workings; leaching solution is heated via the Earth’s
internal heat utilization in the volume created below the
underground voids; and operations are possible throughout
the year in favorable conditions (an elevated temperature
of leaching material and leaching solution with a high metal
content).

The technical effect is reduction of costs for leaching of
sulfide-containing wastes and reduction in the alienation of
lands used for waste storage.

620990, r. EkatepuHbypr, yn. MamuHa-Cubupska, 58
WUHcTutyT ropHoro gena YpO PAH

[OupekTop A.T.H., npod.KopHunkos Ceprei Buktoposuy
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HOBbIE COBPATEJIN

ana conotauumn cynbcunaHsix pya

NEW COLLECTORS
for Flotation of Sulfide Minerals

B WHcTuTyTe TexHnyeckon xummun YpO PAH cuHTesnpoBaHbl U uccnenoBaHbl B fabopatopuu oboratleHuns
OAO «CasTorop» HoBble O,N-coaepxalume cobupatenu knacca rugpasngos — -17 v -18u ansa dnotauum
CyNbgUAHbIX MUHEPArIOB LBETHbIX METansoB. PeareHTbl UCMbITaHbl HA Pa3nnyHbIX TURax ypanbckux Cu —Zn
PyA: KONYeAaHHbIX C TOHKUM pacnpegenexnem cynbduaos Cu u Zn; okucneHHbix Cu-Fe-BaHaaneBbiX.

The Institute of Technical Chemistry has synthesized
and OAO Svyatogor Laboratory has studied new oxygen
and nitrogen-containing collectors, namely, G-17 and
G-18i, pertaining to the hydrazide class and intended
for flotation of sulfide minerals of non-ferrous metals.
The reagents have been tested on various types of Ural
copper-zinc ores: on pyrite ores with fine distribution of
copper and zinc sulfides; and on oxidized copper-iron-
vanadium ores.

o cpaBHEHMIO C TPAAMLMOHHO UCNONb3yEMbIMM
cynbdruapunbHeiMu cobupatensmu (6yTunkcaHTo-
reHatom kanusi (BKK) rugpasug -18u obecneunsa-
eT ussneverne Cu n Zn Ha 95,6 n 95,7% npotus
94,09 n 94,23% c BBK npu oguMHakoBOM KayecTse
KOHLIEHTPATOB; CENEKTUBHee K CynbMUaHbIM MUHE-
panam B NpUCYTCTBUM NMUPWTA: C XBOCTamu (prota-
Un ¢ rmapasuaamn yxoaut 74% obuen cepbl, a ¢
BKK — Tonbko 58-64%.

As compared with traditionally used sulfhydryl collectors (potassium butylxanthogenate), G-18i hydrazide
ensures 96.6% extraction of Cu and 95.7% extraction of Zn, whereas potassium butylxanthogenate yields
94.09% and 94.23% extractions, respectively, with the same quantity of concentrates. The G-18i hydrazide is
more selective to sulfide minerals in the presence of pyrite: with the use of hydrazides, flotation tails retain 74%
of total sulfur, whereas flotation tails retain only 58-64% of sulfur with potassium butylxanthogenate.

614013, r. NMepmb, yn. Akapemuka Koponesa, 3

WUHcTuTyT TeXHMuyeckoi xumum YpO PAH

OupekTop A.1.H. CTpenbHukoB Bnagumup Hukonaesuy
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TEXHOJ10Irna NneEPEPABOTKA

repMaHuincogepXxalmx maTtepmanos

TECHNOLOGY of Germanium Extraction
from Coal-Burning Dust Rational

16

CospaHa npuHUMNuanbHO HoBasi TEXHONOTUS nepepaboTki NbINen CKUraHns
Ge-cofiepxallyx SHEpreTU4ecknx yrien, BKMKYalLLas nonyvyeHre npoYHbIX
okaTbllen (BpuKeTOB) C NOCREAyIOLEN UX SNEKTPONaBKOM C BO3roHKon Ge
W NOMyYEHWEM CTaHAAPTHbIX repMaHNEBbIX KOHLEHTPATOB. TEXHOMOrMs BHE-
apeHa Ha OAO «MegaHoropckuii MeaHO-CEPHbIN KOMBUHAT» 1 3anoXeHa B Npo-
eKT Liexa Npoun3BoACTBa repmanneBoro koHueHtpata OO0 «'epmaHuin n npu-
NOXEHNS». TEXHONOMS OPUEHTUPOBaHa Ha NpeanpuaTUs no Aobblye yris u
NPOU3BOACTBY repMaHMEBbIX KOHLEHTPATOB.

A fundamentally new technology has been developed for recycling of germanium-containing coal-burning
dust, which includes preparation of high-strength pellets followed by elecrtosmelting with germanium sublimation
to produce standard germanium concentrates. The
technology was implemented at the OAO Mednogorsky [ TEXHOTNOMMYECKAS CXEMA j
medno-sernyi kombinat (Copper-Sulfur Complex); it
has also been planned to utilize the technology in @ (" e sosone (o ) (o )
workshop to be constructed for germanium concentrate
production at the OOO Germanii i prilozhenia p— p——
(Germanium and Applications Company). The ( ) ( )
development is intended for use at coal mining facilities

and companies producing germanium concentrate. CEDELD [ ok }[ yaRecrionce J( osoperas }
OTIMHMTENHBIE OCOBEHHOCTH
TexHonorus no3sonseT nepepabatbiBarb Mbin OT
oxuraHna  Ge-comepxalmx aHepreTyecknx yrmein [ ChelLeHWe, yanaeHe, oYL )
C MOMyYeHMeM CTaHOapTHbIX [epMaHMeBbIX KOH-
LieHTPaTOB. /3BrneyeHine Ge B KOHLIEHTPAT COCTaBMseT
He mMeHee 90%, YTO Npu MCMONB30BAHUM LPYruX Cro-
co00B HedoCTKMMO. TexHonorns obecneynBaeT KoM-
MNEKCHOE MCMONb30BaHME YIMA Ans NOMyYeHus Tenno-
BOV SHEPrUN C [IONONHUTENbHBIM 3BnedyeHnem Ge, a
TaKKe 3aLLuTy OKPYXAIOLLEN Cpeabl.
DISTINCTIVE FEATURES
The technology allows recycling of the coal-burning e (_omreun ]
dust to obtain standard germanium concentrates. At
least 90% of germanium is extracted into concentrate,
which is otherwise unattainable by other methods
available. The technology provides a multipurpose use (e nnonor) qm(__ooeex )t i)
of coal for thermal power generation with additional
extraction of germanium and is environmentally friendly. (oerier ) (Cowwstinen )

620016, r. ExatepunOypr, yn. AMyHaceHa, 101
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TEXHOJ10InAa YTUIINSALNN
oTpaboTaHHbIX @BTOMOOBUMbHbIX LUMH

TECHNOLOGY FOR RECYCLING
Car Tire Wastes

PaspaboTtaH aheKTMBHLIN MeTOg YTUNM3auun aBToOmMo-
KPbILLEK, C BO3MOXHOCTbK) MOMYYEHNS1 TOBApPHON MPOAYKLMK,
BuTymMa C ynyylwEeHHbIMA MEXaHUYeCKUMM CBOWCTBAMU LS
[OPOXHOrO CTPOWUTENbCTBa. B KayecTBe MCXOLHOMO Chbipbs
MCNOMb3YHTCA N3MEMNbYEHHbIE aBTOMOKPBLILLKM B BUAE KyCKOB
pasmepom 10-20 mm u Gonee. lNpouecc ocHOBaH Ha Tepmu-
4EeCKOM PacTBOPEHUM LUMHHOW Pe3nHbI B TSKENbIX HETAHBIX
ocTtaTtkax (ryapoHax, butymax) npu ymepeHHon Temneparype
(ao 350 °C) n atmoccepHoM aaBneHun. B pesynbtate Tep-
MWUYECKMX NPEBPALLEHNN N peaKLMin C KOMMNOHEHTaMU HedTs-
HOrO PaCcTBOPUTENS LUMHHASA Pe3VHa NOMHOCTbH0 Pa3pyLlaeTcs
c obpasoBaHMeM XuUKMX CoeanHeHuin. Bxopgsawme B cocTas
LUAH VHTPeaMEHTbI, TEXHUYECKU YINEepoS U HEOpraHNYeckme
pobaBku, BXOAST B COCTaB NpogyKTa npouecca, butyma, B ka-
4ecTBe TBEPAOro MOANULMPYIOLLETO KOMMOHEHTA.

An efficient method for car tire waste recycling has been developed, which makes it possible to obtain
marketable products, such as asphalt with improved mechanical properties, to be used in road construction.
Waste tires are ground into pieces of rubber crumb of 10—20 mm in size and larger and are used in the
technology process. The process is based on the thermal dissolving of rubber in the petroleum residues at

a moderately low temperature of up to 350°C under atmospheric pressure.

[ emorommecxan cxema ) 1NE thermal transformations and reagtions with thg oil compqnents result in
TEPMHTIECKOrO COABBOAN3a complete decomposition of rubber with the formation of liquid compounds.
LIHHHOH PE3HHDbI B Iy POHE . . . e . .
S The tire components, carbon black and inorganic additives are included in

T R the product thus obtained as solid modifiers.

Peaxrop TepMoobpaborkn

e P €aKTOp TEp

S S TeXHONorust XxapakTepuayeTcsi OTCyTCTBUMEM BPELHbIX BbIGPOCOB U OT-
« ) X0[oB, UCMOMb3YeT CTaHAapTHOe Hefloporoe 06opyaoBaHue, paboTatoiee
npy aTMOChepHOM AAaBNeHNM. B ka4eCTBe MCXOAHOTO CbIPbs UCMOSb3YHTCA
M3MeNbYeHHble aBTOMOKPbILKK. MonyyeHHbIR BUTyM obnagaeT ynyJlueH-
r "\ HbIMI MEXaHUYECKIMM CBOICTBAMM, OTIIMYHON aaresnen Kk MuHeparnam.

Oco6ennoctu 6urymos,
MOJH(PHIHPOBAHHDIX KHIKHMH
oTpaBlrantof munmof pean i caseii The technology has no hazardous pollutants or wastes and utilizes
1. Mommmensan vouneparypuan inexpensive equipment that can operate under atmospheric pressure.
o yoenrmacT vopocrofocts Rubber crumb obtained from ground tires is used as the initial material
T for the process. The final product thus obtained has improved mechanical
R ) properties and excellent adhesion to minerals.

620990, r. Ekatepun6ypr, yn. C.KoBanesckou/ Akapemunyeckas, 22/20
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TEXHOJ10IrmA NEPEPABOTKW cBnHeucopep xawmx
TeXHOreHHbIX MPOMMPOAYKTOB 1 0TXO40B

INTEGRATED TECHNOLOGY
for Lead Waste Processing

HB]TD

Pa3paboTaHa koMnnekcHas TexHonorns nepepaboTky TBepAbIX OTXOAO0B, 06Pa3yLLMXCS Ha NPeaNpPUATUSX
LiBETHON METanNyprum, CoaepxaLlmx CBUHeL,

[MpUMeHeHWe TEXHOMOMM NO3BONSIET U3BNEYb CBUHEL, U LIEHHBIE KOMMOHEHTbI M3 TEXHOTEHHOro W BTOPWY-
HOTO CbIpbS.

KauyecTBo nonyyaembix MapoyHbIx npogyktos cooteTcTByeT FOCT 3778-98.

+ Pa3paboTaHa opurHanbHas KOHCTPYKLMS annapata, He MMELOLLAs aHanoroB B MMPOBOM NPaKTUKE.

* [peanoxeH MaTepuan 415 M3roTOBMEHNS KOpnyca 3MeKTpousepa.

+ TexHonorust anpobupoBaHa B NOMYNPOMbILLEHHBIX YCIOBUSAX HA ANEKTPONM3epe ¢ TOKOBOW Harpy3kon 500-
1000 amnep.

UcxoaHoe Chipbe Ans nonyyeHus
MapoYHbIX NPOAYKTOB

¥\

* CBUHLIOBBIN Kek AKKyMyNSTOPHbIiA
+ KoHBepTopHas nbinb nom
+ lLinam co CBUHLIOBX

aHozi08

Initial materials for graded products

"

+ Load cake Accumulator
« Converter dust metal scrap
« Lead anode sludge

* Bismuth drosses

l'onoBoit 06bem akkymyns-
TOPHOrO floMa

B Poccum — 70-90 TbIC.TOHH.
70-90 thousand tons of
scrapped accumulator
metals are produced in
Russia each year

. chmymab\e Apoccbl

An integrated technology has been developed for processing of lead-containing man-caused middlings and
waste. The technology allows extracting lead and valuable metals as alloys from man-caused and secondary
raw materials. The processed materials may be waste storage batteries or dusts, cakes and mattes, which
contain lead, copper, zinc, cadmium, arsenic, antimony and noble metals, from copper smelters, zinc and lead-
producing enterprises. Quality of the product is in compliance with the national GOST standards.

* A prototype electrolyzer, which has no analogs in the world, has been developed.
+ Large-scale laboratory tests on electrical refinement of black lead, which was made from waste storage

batteries, have been performed under the current load of 1000 A.

ObbeMm TBepAbIX 0TX00B
NPEANPUATUANA LBETHON
MeTannypriu, CoaepxalLynx
cBuHel, coctasnset 90-100
TbIC. TOHH B I0f.

Total volume of solid lead-
containing wastes of non-
ferrous metallurgy is 90-100

thousand tons a year. CoptoBoit cBuHeL, mapku C1 CopToBoi cBuHew, Mapku C2
Special lead of C1 grade Special lead of C2 grade

MPEMMYLLECTBA TEXHONOT A ADVANTAGES

* PatmHupoBaHne 4epHOBOro CBMHLIA NPOUCXOAUT * The technology allows refinement of black lead in
B OQHOM annapare. a single apparatus.

* KOHeYHbI NpoayKT: COPTOBOW CBUHEL, U CBUHLIO- * The final products are commercial lead, lead-
Bbl€ NUraTypbl (CBUHEL-CYpbMa, CBUHEL-BUCMYT). antimony and lead-bismuth alloys.

+ OpraHu3sauyus npouecca uckniovaet obpasoBaHmne  The process is managed so that formation of
ra3000pa3sHbIX ¥ NbINEBUAHBIX OTXOA0B. gaseous and dust effluents is avoided.

* Vimeetca nateHT PO. + A patent has been issued.

620990, r. EkatepuHbypr, yn. C. KoBaneBckoi/Akagemuyeckas, a. 22/20
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BCKPbITVE OB0OJ104KW

B

Tennosbigensowiero anemeHTta (TB3J)
METHOD FOR REMOVAL

of Fuel Cladding

Pa3pabotaH HOBbI OpurMHanbHbIA Cnocod yaanexus obornouku TBIJla otpaboTaBLuei TENNOBLIAENSIOLLEN
cOOpKY TENNOBbIX M BbICTPbIX PEAKTOPOB MyTEM PaCTBOPEHUS 060MI04KM B XKWAKOM METanme.

Mpeanaraembliit cnocob NpumeHum ans yaaneHus obonodkm TBISIoB, M3roTOBNEHHON Kak Ha OCHOBE CreLu-
anbHbIX CTanen, Tak u LMPKOHKEBBIX CrraBoB (peaktopsbl Tuna BBAP-1000, BPECT v BH).

Mpwn cnonb3oBaHNMK JaHHOMO cnocoba NOBbILLAETCA NPOU3BOANTENBHOCTL U TEXHOMOMMYHOCTL NepepaboT-
KW pagnoaKTUBHbIX OTXOA0B C OAHOBPEMEHHbBIM CHIKEHWEM KOMYECTBA OTXOA0B.

Cnocob paspabotan coBmecTHo ¢ OAO CBepgHUUxummaw n ®IryYMn HAKKUIT.

A unique method has been developed for removal of cans of spent fuel assemblies of thermal or fast reactors
by dissolution of the cans in liquid metal.

The proposed method can be used to remove fuel cladding made of special steels or zirconium alloys
(VVER-1000, BREST and BN reactors).

The proposed method makes processing of radioactive materials more efficient and technologically effective.

The method has been developed in collaboration with OAO SverdNIlhimmash and the Research and
Design Institute for Power Engineering (FGUP NIKIET).

NMPEAMYLLECTBA CMOCOBA

* [o3BonseT OTAENUTL TONMBO OT KOHCTPYKLIMOH-
HbIX MaTepuanoB cbopku 6e3 ee pasgenku, YTo
CYLLECTBEHHO YMpOLLaeT W YAEeLLEBNSET npoLece
nepepaboTku.

+ Mo3BonseT BckpbiBaTb 0601104Ky TB3AS1a npakTu-
yeckn 6e3 NoTepn Kak HUTPUGHOIO, TaK U OKCKA-
HOro TonnuBa.

V'S * [lo3sonser OpraHn3oBaTb KOMNakTUpoBaHWE
«MogenbHas c6opka 13 4-x Tpy6OK (CTans) ¢ rpachUTOBLIMM MMUTATO- ocratkoB TBC, YTO BaXHO KaK A4/ opraHusaumum
pamu Tonnvea. Temnepatypa pacteoperus 750°C. Bpems Bblgepxki npouecca nepepa60TKM Tak U AN CO3AaHMS

— 45 muH. 1) go onbiTa, 2) nocne onbiTa.

Model assembly of 4 steel pipes filled with graphite rods imitating fuel.
Dissolution temperature is 750°C. Exposure is 45 min. 1) before the

experiment; 2) after the experiment. ADVANTAGES
* The fuel can be separated from structural

ﬂ_ materials without cutting the assembly. Hence,
reprocessing is considerably simplified and is

B less costly.
“ + The fuel cladding can be opened with little or no

loss of both nitride and oxide fuels.

Pactsopenme obonoukn Lupkoruesoro TB3J1a peaktopos Tna BBOP B ) Re_ma",]der§ of fuel assemblies can be CompaCt_ed'
XUIKOM LuHKe. Temnepatypa ~ 830°C. Bpewmsi Bbiaepxkut 15 MutH. This is important for both reprocessing
1) 40 ONbITa; 2) MOCAE ONbITa. arrangements and provision of conditions for

Dissolution of zirconium fuel element cans of VVER reactors in liquid zinc disposa| and storage of waste.
at a temperature of ~ 830°C.
Exposure is 15 min. 1) before the experiment; 2) after the experiment.

YCMOBWI YTUNM3ALIMN U XPAHEHMUSI OTXO/0B.
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TEXHOJ10Ir4 noJiy4HeHnA
0co60 YNCTOro KBapLLeBoOro CTeksna u3 NpPMpoAHoOro Keapua

TECHNOLOGY FOR MAKING
High-Clean Quartz Glass of Natural Quartz

MpeanoxeHbl HOBble METObI OYUCTKY KBApLia OT MUHEpParbHbIX NPUMECeN 1 ra30-KWAKOCTHbIX BKIHOYEHUI,
YYNTbIBAOLLME (DU3MKO-XUMUYECKIE W FeHETUYECKME CBONCTBA NPUPOAHOTO KBAPLIA Pa3fMYHbIX MECTOPOXAE-
HWIA, NOBbILLIAIOLLINE KA4EeCTBO KBAPLIEBOIO KOHLIEHTpaTa.

New methods that improve quality of quartz concentrate are offered for cleaning quartz from mineral impurities
and gas-liquid inclusions, considering physical, chemical and genetic properties of natural quartz of different
deposits.

Cleansing and purification of crashed quartz from mineral

inclusion and polluted formations OTnuuuTensHoit 0COBEHHOCTbIO  Tex-

HOMOMNYECKON LieroyKkn MOyYeHns Bbl-
l COKOYMCTOrO KBApLEBOTO KOHLIEHTpaTa
no NpeanoXeHHbIM MeTodam SBASETCs
BKITIOYEHWe B Hee onepaunii XOSoAHOW
OEKpenuTaLmun raso-XuaKoCTHbIX BKMHO-
yeHun B CBY none, arnomepawmoHHO
OYMCTKW KBapLEBOW KPYMKW U UCKMHO-
YeHWe M3 UuKna onepauun driotaumm,
yMeHbLUeHne ce6eCTOMMOCTI KOHEYHOTO
Magnetic separation NPOAYKTa 33 CYET CHIKEHUS AHepreT-
YecKux 1 TPyOoBbIX 3aTpar.

Cold grinding of crushed stone into powder of 0.1- 0.4 mm fraction

-

Microwave decrepitation

-

-

Treating powder in aqua regis The processing chain for making high-
purity quartz concentrate is featured by
cold decrepitation of gas-liquid inclusions
in the microwave field, agglomeration
cleaning of quartz grains, with flotation
excluded from the processing cycle. The
cost of final product is reduced owing
to the decrease in energy and labor
expenditures.

-

Tempering and agglomeration cleaning

-

Magnetic separation

-

Etching in hydrofluoric and hydrochloric acids

1

Cleansing, drying and packing
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FEHEPATOPbI CUHTE3-TA3A
SYNTHESIS GAS GENERATORS

B MHCTUTYTE XMMUW TBEPZOrO Tena COBMECTHO
¢ OAO BHUWMT u HMO «MALLTPOM» paspabo-
TaHbl reHepaTopbl BOAOPOAA M CUHTE3-Tasa Mpo-
nsogutensHocToto 4o 100 M%uac. [ocTurHyTbl
cnegyrowme napameTpbl pUGOPMUHTa: KOHBEp-
cnst 98-99%, cenektnBHOCTb 92-95%, OTHOLLEHKE

The Institute of Solid State Chemistry, in
cooperation with OAO VNIIMT and NPO
MASHPROM  research  organizations, has
developed hydrogen and synthesis gas generators
with productivity of up to 100 m3h. The following
reforming parameters were achieved: conversion

H,/CO 2+2.5. 98-99%, selectivity 92-95%, H,/CO ratio 2+2.5.

NPUMEHEHWE

* MeTannyprvisi 1 Xumn4eckasi NPOMbILLIEHHOCTb — A11S1 MPOU3-
BOLCTBA BOAOPOAA Pa3MYHON YUCTOTHI.

* Hedbtexumums u nepepaboTka NonyTHbIX HETSHbIX a30B B
CUHTETUYECKIE YrNeBOAOPO/bI.

* MaLwmHOCTPOEHNE — ANS LLEMEHTALMM U3AENNA U3 CTanu.

APPLICATION

* Production of different-purity hydrogen in metallurgy and
chemical industry.

* Petrochemistry and processing of casing-head gas to synthetic
hydrocarbons.

+ Cementation of steel products of mechanical engineering.

NPEMMYLLECTBA

* Huskast MaTepuranoemkocTb.

* KomnakTtHoCTb 1 criabasi 3aBUCHMOCTb TEXHMKO-3KOHOMMUYECKMX
rnokasaternen oT MaclTaba npoun3BoACTBa.

*30-40% 9KOHOMMS Cbipbs MO CPABHEHWIO C TPAANULUMOHHBIMM
MeToAaMu nepepaboTKu.

* Paclumpenue coipbeBoit 6a3bl Npon3BoACTBa 3a CHET UCMONb-
30BaHUs ManoaebuToBbIX ra3oBblX MECTOPOXAEHUA Unn bro-
rasa.

* YRyylueHne aKomnorudeckoin 06CTaHoBKM 3a CHET CyLLECTBEH-
HOrO CHKEHWS BbIOPOCOB AMOKCMAA yriepoaa.

+ ADVANTAGES

* Low materials consumption.

« Compactness and weak dependence of technical and economic
indices on the scale of production.

*+30-40% saving of feedstock as compared with conventional
processing methods.

* Expanded raw materials supplies owing to utilization of low-
yield gas fields or biogas.

* Improvement of the environment resulted from a considerable
decrease in carbon dioxide emission.

[JleficTBytoLLas ycTaHoBKa no nepepaboTke npu-
POLHOTO rasa B CUHTE3-ra3 MPOU3BOANTENBHOCTHI0
100 ky6. m/yac.

Operating facility for conversion of natural gas into
synthesis gas with productivity 100 m3h.

MeraH CuHTes

ra3s
. S

Cxema reHepaTopa CuHTe3-rasa.
Scheme of synthesis gas generator.
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FMMOPOrPAHAT
HYDROGARNET

PaspaboTaHa TEXHOMOMUS MOMYYEeHWUs KpyrnHO-
KPUCTannN4eckoro TpéxkanbLMeBOro ruapoanto-
MWHaTa (ruagporpaHaTa), UCMonb3yemoro B FINHO-
3éMHOM MPOM3BOACTBE B Ka4YecTBe PUIbTPYHOLLEN
[o6aBkN Ha CTaguu OTAENEHUs KPacHbIX LUNamoB
OT arloMUHATHOrO pacTeopa. TexHonorus no3eons-
eT nonyyaTb KpuUCTanmbl rugporpaHata pasmepom
8-12 MKm.

[pUMeHeHne  KPYMHOKPUCTANMNYECKOr0  TPEX-
KanbLMeBoro rugpoantoMuHata  (rugporpaHara),
nony4yaemMoro no AaHHOM TEXHOMOTuM, Mo3BONseT
Pe3sKo MOBbICUTL MokasaTenn UALTPYHOLEro npo-
ecca Ha CTagun OTAENEHUS KpacHbIX LUIaMOB:
YBENUYNTb  NPOAOIKUTENBHOCTL  (PUALTPOLMKNA
(unNbTPOB (MPUMEPHO B AiBa pasa) U YNyylwuTb Ka-
4ecTBO hUnbTPaTa, B YaCTHOCTH, CHU3UTL Cofepxa-
HMEe B HEM MOHOB KanbLsi 1 Xenesa.

MPEMMYLLECTBA

Pa3paboTaHHas TeXHOMOrus nerko agantupyeTcs
noa CyLUEeCTBYIOLLee Ha MUHO3EMHBIX 3aBogax 06o-
pyOoBaHue 1 He TpebyeT Ans BHeApPeHUs BonbLUMX
WHBECTULNNA.

TexHonors BHeApeHa Ha YpanbCKoM anioMuH1e-
BoM 3aBoge (YAS3, r. KameHck-Ypanbckui).

A technology has been developed for obtaining
macrocrystalline tricalcium hydroaluminate
(hydrogarnet), which is used in the production
of alumina as a filtering addition at the stage of
separation of red muds from aluminate solution. The
technology allows hydrogarnet crystals of 8 to 12
micrometers in size to be obtained.

Produced according to the proposed technology,
hydrogarnet greatly improves the filtering process at
the stage of red mud separation: the filtering cycle
duration increases (nearly twice), and the filtrate
quality is perfected, in particular, the content of
calcium and iron ions in the filtrate decreases.

NOYETHRIA
AWNNoM

e
e S —

i
rmins a5

ADVANTAGES

The technology can be easily adapted to available
equipment of alumina plants and requires no
considerable investments.

The technology has been introduced at the Ural
Aluminum Plant (Kamensk-Uralsky, Russia).
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CEPHbI/ BETOH
SULPHURIC CONCRETE

B MHCTUTYTE XMMnM TBEPAOrO TeNa paspabaThiBaeTCs TEXHOMOMS nomnyye-
HWS' CEPHOr0 GETOHA C Pa3NMYHBIMK HANOMHATENSIMK, B T.4. C J0OaBNEHNEM
HaHOYacTUL, OKCKAA anMioMUHUS; B KQ4YECTBE HANOMHUTENEN npeanaraem uc-
Nnonb30BaTb OTXOAbl MPOMBILLMIEHHbIX MPOU3BOACTB, @ TakkKe LUNaMbl BOJ0O-
YUCTKM.

[ns nponsBoacTea cepHoro BeToHa MOXHO WCMOMb30BaTb CTaHAAPTHYHO
MOBUIbHYH NepPeaBMKHY0 acdanbTOBETOHHYHO YCTaHOBKY.

CepHble 6eTOHbI OTNMYAIOTCS HIU3KOW NCTUPAEMOCTbH); NOBbILLIEHHON NPOY-
HOCTbIO, BOJOCTOMKOCTbI, KMCMOTOCTOMKOCTBIO M CONECTOMKOCTHIO, YTO NO-
3BONSET NPUMEHSATb WX B YCMOBUSAX arpeCCuBHbIX CPeS.

A technology for the production of sulphuric concrete with different fillers
including aluminum oxide nanoparticles has been developed at the Institute
of Solid State Chemistry. Factory waste and water treatment mud can serve
as fillers.

Sulphuric concrete can be produced on a standard mobile asphalt concrete
plant.

Sulphuric concretes are featured with low abradability, enhanced strength,
waterproofness, acid resistance, and salt tolerance, which allows them to be
applied in aggressive media.

MPEMMYLLECTBA

* CepHblit GeTOH, B OTMuMe OT BeToHa Ha OCHOBE MOPTNaHAUEMEHTa, HabupaeT MpOYHOCTL Cpasy
nocne oxnaxaeHus.

+ CepHblt 6eTOH 061agaeT HU3KUM BOZONOTMOLLEHNEM.

* Wcnonb3oBaHne cepHoro 6eToHa He OrpaHUYEHO NOroOAHBIMM YCNOBUSIMA.

* B0o3MOXHOCTb NOBTOPHOTO UCMONb30BaHNS BpakoBaHHbIX U3AENWIA.

* HeorpaHuyeHHasi, felleBas coipbeBas 6a3a, B T.4. 0TX04bl MPOMbILINEHHbIX MPON3BOACTB.

TexHONOr M- BCKAA CN EMA ANA NONYHEHHA ) ADVANTAGES
cepriora Gerons * In contrast to concrete based on portland cement, sulphuric concrete
gains strength immediately upon cooling.
+ Sulphuric concrete exhibits low water absorption.
* Application of sulphuric concrete is not limited by weather conditions.
* Rejected products can be recycled.
+ Unlimited supply of inexpensive raw materials, including factory wastes.

Chart of the plant for production
S
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MPOTOKATAJIMSATOPLI
PHOTOCATALYSTS

Pa3paboTaHa TeXHONOrMs HanpaBIEHHOMO CUHTE-
3a HaHOPa3MepHbIX TBEPAbIX PACTBOPOB Ha OCHOBE
[ONMPOBAHHOTO OKCMAA LMHKA C 3afaHHOM MOpdo-
noruen, B T.4. B BUAE HaHOTpyboK. MonyyeHHble ma-
Tepuanbl TeCTUPOBaHbl B Ka4eCTBE KaTanu3aTopos
(HOTOOKUCNEHNS TMAPOXMHOHA B BOAHOW Cpeae npw
0bnyyeHnn B YO 1 BUAMMOM AnanasoHax CrnekTpa.

MPUMEHEHWE

+ Katanusatopbl h0TOKATaNMTUYECKOrO OKUCNEHMS
TOKCWYHbIX OpraHN4Yeckux BeLLecTs, obessapaxu-
BaHMS BOAbI M BO3AyXa OT B0Ne3HETBOPHbIX Bak-
Tepun.

* AKTUBHbIE 9MEMEHTbI SYEEeK [And PasnoXeHus
BOAbI NOJ AECTBMEM COITHEYHOTO CBETA C LieNbto
nony4yeHns BOLOPOAa.

NPEMMYLLECTBA

* Cnocob HanpaBneHHoro cuHTe3a hOTOAKTMBHbIX
TBEPAbIX PACTBOPOB SBNSETCH YHUBEPCANBHBIM.

* Mpegnaraembin  cnocob no3BonsieT nonyyarb
HaHOpPa3MepHbIN OKCUA LMHKA C 3afaHHbIMU
pasmepamu 1 moponoruen.

+ [laeT BO3MOXHOCTb CMeCTUTb (poTOKaTanuTuye-
CKYt0 aKTMBHOCTb OKCMZA LiMHKa U3 ynbTpaduone-
TOBOTO B BUAMMbINA AMana3oH CNekTpa.

A technology has been developed for controlled
synthesis of nanosized solid solutions based on
doped zinc oxides with pre-assigned morphology
including those in the form of nanotubes. The
synthesized solutions were tested as hydroquinone
photooxidation catalysts in aqueous medium during
irradiation in UV and visible spectral regions.

APPLICATION

« Catalysts for photocatalytic oxidation of toxic
organic substances, and for decontamination of
water and air by removing pathogenic bacteria;

* Active components of cells for the decomposition
of water under exposure to sunlight to produce
hydrogen.

C3M npoaykToB Tepmonu3a:
a) Zn, Mn (HCOO)(OCH,CH,0)
6) Zn, Mn OCH,CH,0

112

ADVANTAGES

+ The proposed method of controlled synthesis of
photoactive solid solutions is universal;

* It permits synthesis of nanosized zinc oxide with
pre-assigned dimensions and morphology;

* The method allows shifting the photocatalytic
activity of zinc oxide from UV to visible spectral
region.
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YCTAHOBKW N ABTOMATU3NPOBAHHBIE KOMITIEKCbI
AN 030HO—-COPOLIMOHHON OYNCTKN NUTHEBOW BOAbI
3¢ oF AUTOMATED SYSTEMS AND UNITS
For Ozone-and-Sorpition Treatment of Drinking Water

Ha 6a3e 030HO-COPOLMOHHBLIX YCTAHOBOK [00-

( —-_-—\\ ) yncTku nutbeon Boabl «POOHUK-MUHW» cospa-

= Hbl aBTOMATW3MPOBAHHbLIE KOMMIEKCHI TOKANbHOM

NUTbEBOrO BoAOCHabxeHus. B WHctutytax YpO

PAH penctsyloT 2 aBTOMaTU3MPOBAHHBIX KOMMIEK-

ca nutbeBoro BoaocHabxeHus «AK-PM-100» n 1

yctaHoBka «PM-100», exegHeBHO obecneynBas

©e3onacHo 1 Ka4eCTBEHHOWN NUTbEBOW BOAOW OKO-
no 800 yenoB.ex.

Automated systems for providing local supplies
of drinking water have been designed on the basis
of the “Rodnik-Mini” ozone-and-sorption treatment
units. The scientific research institutes of the Ural
Branch of the Russian Academy of sciences are
equipped with two automated systems of drinking
water supply, “AK-RM-100" and “RM-100", which
provide good quality drinking water to 800 people on
a daily basis.

B ycTaHoBKax WCMONb3yloTCs AuCneprupytoLme
YCTPOMCTBA HOBbIX TWMOB, 3alyMLleHHbIX Cauge-
TeNbCTBOM Ha MOMe3Hyl0 Mofenb. YCTaHoBKa UMe-
€T NOBbILLIEHHbI Gapbep N0 OTHOLLEHMIO K BUPYCaM.
Kaxgas ycTaHOBKa MPOXOANT TEXHONOMMYECKUIN KOH-

Ycraoska “Pogruk-munmn 100" (MMALL YpO PAH) TPOMb Ha Cneurani3npoBaHHoM CTEHAE.
“Rodnik-Mini” 100 system (the Institute of Machine.
Science, Ural Branch, Russian Academy of Sciences). The systems utilize new types of dispersion

devices, which are protected by patents for utility
model. The systems provide protection against
viruses. Each of the units has been tested at a
special technology control bench.
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O4YUNCTKA NMPMNPOAHBLIX N CTOYHbLIX BOA
OT LLecTNBaneHTHOro xpoma

Removal of Hexavalent Chromium
FROM NATURAL AND WASTE WATERS

Pa3paboTaHa TEXHOMOrMsS OYUCTKM NPUPOAHBIX W
CTOYHbIX BOA OT LUECTMBANEHTHOrO XpoMa, NO3Bo-
nawwWwas ounwatb (0besBpexusatb) NPUPOLHbIE W
CTOYHble BOAbI C COAEPKaHMEM LUECTUBANEHTHOMO
xpoma o 100 r/n. B pesynbTarte npuMeHeHus pas-
paboTaHHON TEXHOMOTMM KOHLEHTpaLUus LuecTuBa-
NEHTHOrO XpOMa B PacTBOPE CHUKAETCS [0 YPOBHS
NPeAenbHO-A0NYCTUMBIX  KOHLEHTpauui. [naBHas
0COGEHHOCTb TEXHOMOrMM — BOCCTAHOBMEHME LLe-
CTMBANEHTHOrO Xpoma [0 TPEXBANEHTHOro B OAHY
CTaamto, 3a OfHY onepawyio.

A technology for removing hexavalent chromium
from natural and waste waters has been developed,
which allows purification (decontamination) of water
containing up to 100 g/l of hexavalent chromium.
Application of this technology results in a decrease
in the content of hexavalent chromium down to
permissible concentrations. The key feature of the
technology is that within a single operation hexavalent
chromium is reduced to the trivalent state.

CToyHble BOabI Mocne CTo4Hble BO/bI C BbICOKIM CO- Ocapok Cr(OH),
QUUCTKU AepXaHUeM LUECTUBANEHTHOTO Cr(OH), deposit

. . 3 :
Waste water after purification. Xpoma.

Waste water with a high content
of hexavalent chromium (50 g/l)
before purification.

NPEMMYLLECTBA

* [onHas ouncTKa NPUPOAHBIX W CTOYHBIX BOA OT
LIEeCTMBANEHTHOro Xpoma.

« TexHonorus  nerko  apanTupyetcs oA
CYLLECTBYIOLLEE Ha CTaHUMSX BOAOMOArOTOBKM
obopyaoBaHue, BHeapeHne He TpebyeT KpymHbIX
WHBECTULIMI.

Advantages

+ Complete removal of hexavalent chromium from
natural or waste waters.

+ The developed technology can be easily adapted
to the equipment available at water conditioning
stations, and its introduction to practice requires
no considerable capital investments.
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METOAWMKA BbINONMHEHNA N3MEPEHWI maccoBbix KOHUeHTpauunn
apcopbupyembix ranoreHopraHnyecknx coeguHeHun (AOX) B npobax nutbe—
BbIX, MOBEPXHOCTHbIX U CTOYHbIX Bog, ¢ npumeHeHnem AOX-aHannsaTtopa

MEASUREMENTS OF MASS CONCENTRATIONS of Absorbable Organically
Bound Halogens (AOX) in Drinking, Surface
and Waste Waters Using AOX Analyzer

PaspabotaHa metoauka onpeaenenus AOX (apcopbupyemoro op-
raHW4YEeCKM CBA3AHHOrO XN10pa) B BOAE Ha OCHOBE MeXAyHapOAHOro
crangapta ISO 9562 u attectoBaHa B cootseTcTBMM ¢ TOCT P 8.
563. Metoauka MoOXeT ObiTb MCMONMb30BaHa ANS Lenen 3Komoro-
aHanUTMYecKoro KOHTPONS W 3KONOr0-aHanMTUYECKOro MOHUTOPUHTA
XNOPOPraHNYecknx CoeanHeHuin B 06bEKTaX OKpYKatoLLel cpeap!.

The method for determination of AOX (absorbable organically
bound chlorine) in water has been developed on the basis of the
existing ISO 9562 standard and has been certified within the Russian
%’;Eg&e;“gé‘;;’E‘;P/;%“;_“:Hcgﬁkgﬁgg““W' nationgl standard system GQST R 8.563. The mgthgd can be applied

to environmental and analytical control and monitoring of chlorinated
organic compounds occurring in the environment.

CornacHo MeToauke XIopopraHuYeckie CoeamHeHs BblaensitoTcs agcopbumen Ha akTMBMPOBAHHOM Yrrie,
CKurarTcs B Toke kucrnopoga npu 950°C ¢ nocneayoLwmm MUKpPOKYIOHOMETPUYECKM TUTPOBAHUEM Bbife-
NVBLLMXCS XMOPWA-MOHOB. MeToamka npeaHa3HaueHa NS perynpoBaHus copoca XnopopraHNieckux coeam-
HEHWI B XOA€ MOAEPHM3aLMM NpoKU3BOACTBa BeneHom Lenntonosbl 40 YPOBHS MEXAYHAPOAHbIX TEXHOMOrM-
yeckux HopmaTneoB copoca AOX, OCHOBAHHbIX Ha MPUHLMNE «HAWUMYYLLMX CYLLECTBYIOLMX TEXHOMOMMINY; ANs
ONTUMM3ALIMN TEXHONOMI BOAONOAMOTOBKM C LieMbio MUHUMU3ALMM XIOPOPraHNYeCKUX COeAMHEHUIA B MUTbE-
BbIX BOfAX; AMNst OCYLUECTBMEHNSt MOHUTOPUHTA NPUPOAHON Cpeabl (MPECcHbIe U MOPCKUE, AOXAEBbIE W CHe-
roBbl€ BOAbI) 1 BbISIBNIEHUS NOTEHLMANbHbBIX UCTOYHUKOB 3arpsi3HEHMS! XNOPOPraHNYeCKUMIM COELMHEHNSIMA.

In accordance with the proposed method, organochlorine substances are concentrated by adsorption on
the activated charcoal, are incinerated in an oxygen flow at 9500 C, and chloride-ions thus formed are
detected microcoulometrically. The method is intended for organochlorine compounds discharge regulation to
meet the international AOX limitations, based on the «best available techniques» principle; for optimization of
water treatment technology in order to minimize the amount of organochlorine substances in drinking water;
for monitoring the environment (fresh and marine water, snow and rain water), and for indication of potential
organochlorine pollution sources.
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METOOVKA BbINMONTHEHNA N3MEPEHU
MacCOBOW KOHLeHTpauuu xnopodgopma B npobax NUTbeBbIX, NPUPOLHbIX
NOBEPXHOCTHbIX U CTOYHbIX BO, METOAOM ra3o)XuaKoCTHOM XxpomaTorpadum

Measurements of Chloroform Mass Concentrations in Drinking, Surface and
Waste Waters by Capillary Gas-Liquid Chromatography Method

OnpeneneHue XxnopopraHu4eckux coeanHHUIA
(AOX, OX n OOX) Ha AOX-aHanu3aTope

PaspaboTaHa meToauka onpedeneHns xnopogopma B BOAE M
atTectoBaHa B cootBetctBiMM ¢ [OCT P 8.563. MeTtoamka ocHo-
BaHa Ha 3KCTPAKLUMOHHOM KOHLEHTPUPOBaHWM Xfiopodopma u3
nccnegyemoit npobbl OpraHMYeckMM pacTBOPUTENEM C nocne-
OYWOLLen WaeHTUPUKALMER U KONMYECTBEHHBIM OMnpedeneHnem
METOAOM KanuinspHON ra3okMAKOCTHON Xpomatorpadum ¢ anek-
TPOHHOrO 3aXBaTHbIM [ETEKTUPOBAHNEM.

A method for determination of chloroform has been developed
and certified within the Russian national standard system GOST R
8. 563. The method is based on the organic solvent extraction of
chloroform followed by identification and quantitative determination
by the capillary gas-liquid chromatography with electron capture
detection.

MeToauka MoXeT BbiTb UCMOMb30BaHA AMs LiENeN 3KONoro-aHanmMTUYEeCKoro KOHTPONSt TEXHONOMYECKOro
npoLecca oTHenkv Lennionosbl, a Takke Ans aHanuaa nUTbeBbIX, MPUPOAHLIX MOBEPXHOCTHbIX Boa. MeToau-
Ka NpeaHa3HayeHa Ans perynupoBaHus copoca xnopodopma co CTOYHbIMIU BoAaMU LIENTONI03HO-6yMaxHbIX
npeanpusITUiA 10 YPOBHSI MPOTPECCUBHBIX MEXAYHAPOAHBIX TEXHOMOMMYECKIX HOPMATIBOB, OCHOBAHHbIX Ha
MPUHLMNE «HAWMYYLLMX CYLLECTBYIOLMX TEXHOMOTMIAY, HANPaBMEHHbIX HA NPeAOTBPALLEHNE HEraTUBHOTO BO3-
[E/ACTBIS XIIOPOPraHmMKI Ha OKPYKatoLLYt0 Cpeay.

The method can be applied for the environmental and analytical control of the pulp bleaching process as well
as for analyzing drinking water and natural surface waters. The method is intended for regulation of chloroform
discharge with pulp-and-paper industrial wastewater in order to bring the technology up to meet the advanced
international technology standards based on the «best available technology» principle for prevention of the
negative impact of organochlorine pollution on the environment.
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HOBbIE METOAbl ONPEOEJIEHUA
N CaHUTapHO—3NMAEMUNOSIOrMYEeCKOro KOHTPOnS
coaep>xaHus peHona v aHUNHa B NPUPOAHbIX cpeaax

NEW METHODS FOR DETECTION
and Control of Phenol and Aniline Contents
in Natural Media for Sanitary and Epidemiologic Purposes

PaspaboTka OTHOCUTCS K aHanUTUYECKON XUMUM
OpPraHUYeckUX COEAMHEHWA W UCMonb3yeTca ans
onpefeneHns 1 caHUTapHO-3NUOEMUONOrNYECcKoro
KOHTPONS COAEepXaHWs BpedHbIX BeLecTB B MNu-
TbeBbIX, MPUPOLHbIX, CTOYHBLIX BOdAX, @ Takke — B
aTMOoC(epHbIX 0cagkax, B MoyBe, pacTeHNsIX, B NPO-
OYKUWKW, W3rOTOBMEHHON HA OCHOBE PacTUTENbHOrO
CbIpbA.

NPEMMYLLECTBA HOBOIrO METO[A ONPELE-
NEHNA GEHONA:
* NOJTHOE yAaneH1e MeLatoLLMX KOMMOHEHTOB;
* HE3aBMCUMOCTb OT COCTaBa COMYTCTBYHOLLNX
BeLLeCTB B 0bpasLeg;
* NpeaoTBpalLeHe 0bpa3oBaHmMs SMYNbCUI;

NPEMMYLLECTBA HOBOIO METOJA ONPEJE-

NEHWA AHUTNNHA:

* npeaen obHapyxeHus aHunuHa B Boge — 0.1 mkr/
am? (no npototuny — 4 mkr/om®);

* MeHblUee KONM4eCTBO CTagaun aHanUTUYECKOro
LMKna;

*+ 06bem BoaHOM Npobbl — 25 mMn B (M0 NpoToTMNY
— 1o 1000 mn)

* MeHbLLee BpeMs BbINONHEHNS aHanmu3a (15 MuH.,
no npotoTuny — 60 MuH.);

* B aHanMTM4eCKOM LyKNe OTCYTCTBYET npoueaypa
ynapuBaHusi, aT0 no3BonseT u3bexartb OLMOOK
MPY KONWUYECTBEHHbIX U3MEPEHMSIX.

( e )

Cnocob onpeaenexus aHunm-
Ha B Boge. Cxema aHanutu-
4ecKoro Lukna.

Method of measuring aniline
content in water. Analytical
cycle diagram.

The group of new effective methods for organic
compounds and and undesirable elements
measuring in drinking, natural and waste waters, in
atmospheric precipitates, in soils, plants and plant
derivative materials was elaborated.:

THE METHOD FOR PHENOL CONTENT
DETECTION AND CONTROL HAS THE
FOLLOWING ADVANTAGES:

« Total removal of undesirable components;

+ Additional substances in the sample do not affect
the measurement results;

« Emulsion inhibition.

THE METHOD FOR ANILINE CONTENT
DETECTION AND CONTROL HAS THE
FOLLOWING ADVANTAGES:

* Minimum detectable concentration in water is
0.1 pg/dm® (the closest analog can detect 4
microgram/dm3);

+ Fewer number of stages in the analytical cycle;

* Volume of test sample required for testing is 25
milliliters (the closest analog can test at 1,000
milliliters);

+ Shorter time required for performing the analysis
(15 minutes as compared with 60 minutes for the
closest analog);

+ Evaporation stage is avoided in the analytical cycle,
which reduces the risk of measurement error.

(————— )

Cnocob onpenenexus heHo-
na B Boge. Cxema aHanuTye-
P CKOrO LiyKna.

Method of measuring phenol
content in water. Analytical
cycle diagram.
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SALLINTA TENJIOOBMEHHOIO
OBOPYAOOBAHNA OT HAKWUMNNA

PROTECTION OF HEAT EXCHANGE
EQUIPMENT FROM FORMATION OF SCALE

Pa3paboTaHa TeXHONOMS 3alnTbl CUCTEM OXNaXAEHUs TennoobMeHHoro 0bopyaoBaHNS OT HakuUnW. Tex-
HONOrMs! NO3BONAET NOMHOCTbLIO NPEA0TBPATUTD UMM B HECKOIbKO Pa3 CHU3WUTb MHTEHCMBHOCTL Hak1neobpaso-
BaHWS Ha HarpeTbIX MOBEPXHOCTSAX TeNnoobMeHHOro 0bopyaoBaHUs NPK ero OXNaxaeHU TEXHUYECKON BOAOM
N MOXeT ObITb MCMOMNb30BaHa ANs NpeaoTBpaLleHns HakuneobpasoBaHns B 0B0POTHBIX CUCTEMAX NMPOMBbILL-
NEHHbIX NPEANPUATUI, a TaKKe 4NN 3alUTbl OT HAKUMW MHAYKTOPOB MHAYKUMOHHbIX MNaBUIbHbIX Neven. Tex-
HONOrMS OCHOBAHA Ha MPUMEHEHUU BbIMyCKaeMblX MPOMbILLSIEHHOCTLI0 UHMMBUTOPOB HakuneobpasoBaHus,
a TaKkke CneumanbHOM YCTPONCTBE - ANddy3MOHHOM Ao3aTope, npeaoTepallaiolemM 06pa3oBaHue Hakumu
B TENNOTEXHMYEeCkoM 06opyaoBaHuM. [ dy3nOHHbIN 403aTOP YCTaHABIMBAETCS HA NIMHUM NO4AYM OXNaX-
[aroLLeit Boapl neper TENNOTEXHUYECKMM 060pYA0BaHNEM 1 HEMPEPBIBHO AO3MPYET B OXNaXaatoLLlyto Body
cneumanbHblid XMMUYECKNIA peareHT, NpeaoTBpaLLalLLni HakuneobpasoBaHme

NPUMEHEHWVE
TennosHepreTuka, NPEANPUSTIAS XMMUYECKOHA NPOMBILLIEHHOCTY 1 LiBETHOM METaNypruu.

A technology has been developed that protects cooling systems for heat exchangers from formation of scale.
It can totally prevent or considerably decrease the intensity of scale formation on heated surfaces of heat
exchangers cooled with process water, and can be used to prevent scale formation in circulating systems of
industrial enterprises and to protect inductors of smelting furnaces. The technology utilizes conventional scale
formation inhibitors and is based on a special setup—a diffusion batcher—which prevents scale formation in
heat engineering equipment. The diffusion batcher is installed on the cooling water feed line before the heat
engineering equipment and continuously doses a special anti-scale chemical reagent into the cooling water.

APPLICATION
Heat-and-power engineering, chemical industry, and non-ferrous metallurgy.

MPEMMYLLECTBA:
« TexHomorusi NpocTa B NPUMEHEHUM 1 OCHOBAHA Ha MCMONb30BaHWUM HE[OPOrUX U AOCTYMHbIX PEAreHToB.
* KOMNaKTHOCTb, S3KOHOMUYHOCTb W MONIHast aBTOHOMHOCTb, NSt paboThbl He TpebyeTcs anekTponuTaHue.
* Bbicokasi HafieXHOCTb paboTbl, KoTOpasi 0becneunBaeTCst MPOCTOTON KOHCTPYKLMK.
* BO3MOXHOCTb UCNONb30BaHUS NS OXnaxaeHus 060pynoBaHNs BoAbl No6Oro kayecTsa.
* OKONOTMYHOCTb, OTCYTCTBIE CTOYHBIX BOA,

ADVANTAGES:
+ The technology is simple to use and utilizes cheap and available reagents.
+ The technology is compact, economical, and completely autonomous, and requires no electric power supply.
+ A simple design ensures high reliability in service.
+ Water of any quality can be used to cool the equipment.
+ The technology produces no sewage and is environmentally friendly.
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OYMCTKA OT MEOHbIX OTJIOXXEHUI
REMOVAL OF COPPER DEPOSITS

PaspabotaHa ¥ npowna npOMbILUNEHHble WC-
MbITAHWS TEXHOMOTMS XUMWUYECKOM OYMCTKW Tenro-
0BmeHHOro 060pya0BaHNS OT HakWMU C BbICOKUM
cogepxaHnem mean (csbiwe 18 %). TexHonorus
npeanonaraeT ABYXCTaAUAHYIO XUMUYECKYIO OYNUCT-
Ky. Ha nepBsoit cTaguv u3 OTNIOXeHU! yaansercs
Mefb, @ Ha BTOPOW CTaHAAPTHbIMKU METoLaMu pac-
TBOPSIOTCS CaMit OTIIOKEHNS.

NMPUMEHEHWVE
TennoaHepreTuka, MPeanpUATAS  XMMUYECKOM
NPOMBILLNEHHOCTU W LIBETHOW MeTanypriu.

A technology for chemical removal of deposits
with a high content of copper (over 18 %) from heat
exchange equipment has been developed and tested
commercially. The technology proposes a two-stage
chemical purification. At the first stage, copper is
removed from deposits, and at the second stage the
deposits are dissolved with conventional techniques.

APPLICATION
Heat-and-power engineering, chemical industry,
non-ferrous metallurgy.

TennoobmeHHble TpyOKW, NOKPLITbIE OTNOXEHNUAMY C
BbICOK/M COZiepXaHneM Meau.

Heat exchange tubes coated with deposits having a high
content of copper.

MPEMMYLLECTBA

* CHuxeHue KOPPO3MOHHOIO “3Hoca
TennoobMeHHOro  0bopyaoBaHus,  Kak  npu
NPOBEAEHNN XUMWNYECKON OYMUCTKM, TaK U nocne
Heé.

+ TexHonorus npocta B NPUMEHEHUM W OCHOBaHa
Ha WCMOMb30BaHWW HEJOPOrMX U AOCTYMHbIX
peareHToB.

620990, r. EkatepuH6ypr, yn. lMepBomanckas, 91
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Mocre o4nCTkY OT Mean
(1-9 cTagws).

After removal of copper
(the first stage).

ADVANTAGES

+ Corrosive wear of heat exchange equipment is
reduced.

* The technology is simple in use and utilizes cheap
and available reagents.
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BVIOCOPBEHTbI gns ouncTkn BogoemosB
1 BOOHOW NOBepXHOCTY OT HedhTn 1 HedhTeNPoaYKTOB

BIOSORBENTS for Purification of Water Ponds
and Surfaces from Oil and Petroleum Products

BrocopbeHT, HaHeCeHHbI Ha MOBEPXHOCTL BOAbI,
3arpsi3HEHHON HePTbHO.

Biosorbent on the surface

of oil-polluted water.

Pa3spaboTtaHbl HOBble 6KUOCOPOEHTbI, CMOCOOHbIE OCYLIECTBNATH
OLHOBPEMEHHO COpBLMI0 1 YyTUAM3aLMIO HEPTN M HEDTENPOSYKTOB
C BOAHOW NOBEPXHOCTH 3a CHET NPUMEHEHNS HOBbIX LITAMMOB MUKCO-
MULETOB, BakTepuin 1 ApoXoKeNnoa06HbIX rPUBOB UMM NX KOHCOPLWY-
MOB. MukpobuoTHas coctaenstoLas cnocobHa K MMMobunmsaummn B
rMapodO6HbIN COPBEHT 1 XapaKTepu3yHLMXCS BbICOKO B1oaeCcTpyk-
LIMOHHOM aKTUBHOCTBH NPU IMKBUAALMM MHTEHCUBHBIX HEPTSHBIX 3a-
TPA3HEHNI.

New biosorbents have been obtained, which are capable of both
sorption and destruction of oil and petroleum products from water
surfaces under the effect of new strains of myxomycetes, bacteria and
yeast-like fungi or their consortiums.  The microfungi and bacteria
symbiotic complex is immobilized onto the hydrophobic biosorbents,
which are characterized with a high bio-destructive activity towards oil
contaminants.

Mpn CpaBHUMON C M3BECTHBIMM aHarnoramu LieHe HoBble 6UOCOpPOEHTBI XapaKTepn3ytoTCa BbICOKOM B1o-
LECTPYKLMOHHON aKTUBHOCTBIO NMpU NUKBUZALUMN WHTEHCKBHBIX (6onee 40% HedT) 3arps3HEHNI, HU3KON
CTOMMOCTbIO 3@ CYET MPUMEHEHUS HOBbIX LUTAMMOB CMOCOBHbIX K MMOGMAM3aLMM B rnapotobHbIN COPOEHT.
OpraHu3aumm MHOTOTOHHaXHOTO MPOM3BOACTBA G1OCOPOEHTOB M GMONOMMYECKM aKTUBHOTO MPOAYKTa, WC-
NoMnb3yeMOro npu pekynbTUBaLun HedpTe3arpsisHEHHbIX 3EMENb, NO3BONSET OAHOBPEMEHHO peLLnTb npobne-
MY YTUAMU3aLMN TMAPOSIMBHOTO NIUTHWHA — OTXOAA Lienstono3Ho-0yMaHO! NPOMBILLNEHHOCTM!.

With the costs comparable to those of known analogs, the proposed
biosorbents are characterized with a high bio-destructive activity, which is
useful for removal of concentrated (over 40 % of oil content) oil pollutions.
The appropriate cost was achieved with new strains of immobilized onto
hydrophobic sorbents microorganisms. Large-scale production of the
biosorbents and bioactive products used in remediation of oil-contaminated
soils can at the same time solve the problems of utilization of pulp-and-
paper industrial wastes, namely, hydrolytic lignin.

CHWXeHWe coaepxanusi HedpTi Ha BOLHON Mo-
BEPXHOCTM Yepes 27 CyToK Nocre NpUMeHeHIs!
BrocopbeHTa.

Decrease in oil concentration on the water
surface 27 days after the biosorbent treatment.

167982, r. CbikTbIBKap, [CI1-2, yn. KommyHucTMyeckas, 28
WUnctutyT Guonorum Komm HU YpO PAH

Ten./dpakc: (8212) 24-01-63, 24-11-19

E-mail: directorat@ib.komisc.ru, web-cauT: http://ib.komisc.ru



BUOMNPEMAPAT HE®TEOK/CIAKOLLIEr0 OENCTBUSA
AN OYMCTKWN 3arpsa3HeHHbIX yrnesoaopoaamMmn NoYBeHHbIX N BOAHbIX 06LEKTOB
1 o6e3BpeXxnBaHNA HePTAHbIX N rA30KOHAEHCaTHbIX LUNamMoB

OIL-OXIDIZING BIOLOGICAL PREPARATION
for Purification of Hydrocarbon-Contaminated Soils and Waters
and for Treatment of Oil and Gas—Condensate Slimes

Ha ocHoBe KOHCOpLMYMOB HECDTEOKNCASIOLLMX MUKPOOPraHN3-
MOB, BblENEHHbIX N3 3arpsi3HEHHbIX HedhTbio NoYB M cybeTpa-
TOB HedhTelunamoBblx ambapos Pecnybnnkm Komu, HAO, XMAO
u Mepmckoit obnactu, paspabotaH MUKPOBHbIN KOMMEKC, Cro-
COOHbIN paspylwaTb UK TpaHCHOPMUPOBATL OCHOBHON CMEKTP
HedhTAHbIX CoeanHeHA. HaseaHne paspaboTaHHOro komnnekca
Brewui BuA y4acka 37 (Boseiickoe HepraHoe ve- . yonpenapaT He(TEOKUCTIAIOLEro AENCTBUS «YHUBEpcan.
CTOPOXAEHWe, YCUHCKWIA paiioH) nepes Havyanom pabor.

YpoBeHb 3arpAsHeHNs HetTblo 450-650 rfkr, pacTuTens- B COCTaBE MpernapaTta Ha yyacTkaX, NoAnexallux o4ncTke, uc-
HOCTb MepTBas, CIov HehTI Ha MOBEPXHOCTV BOALIB - MONIb3YKOTCA T BMAbI KOMMNEKCA, KOTOpble B HAMOOMbLUEN CTe-

OpeHaxHoi TpaHwee — 10-12 cm.

Vozeisk oil field (section 37) before remediation. The neHm Cy6CTpaTC[I eU'M(quHbl AN KOHKPETHOTO obvexTa He(bm
level of contamination with oil is 450--650 g/kg; dead HbIX COEANHEHNN.
vegetation; the oil on the surface of water drainage trench
is 10--12 cm thick.

A microbial complex capable of decomposing or converting
the essential oil compounds has been developed on the basis
of oil-oxidizing microorganisms taken from oil-polluted soils
and substrates from  oil-slime sumps in the Komi Republic,
Nenets Autonomous Area, Khanty-Mansi Autonomous Area,
and Perm Region. The developed microbial complex is named
the “Universal” bio-preparation with oil-oxidizing effect. The

preparation is composed of different kinds of substrate-specific
?g‘fsﬁjﬁfgggg;ﬂ“ﬁgflgggﬁf:j:ﬁfg’;gﬂgqﬂg;‘j”o bacteria depending on the oil compounds found in the areas to

HedbTsiHOrO 3arpsiaHenus 25-30 r/kr. HedbTb cTapas, ¢ be treated.
HU3KUM COLEPXaHIEM UTOTOKCUYHBIX KOMTIOHEHTOB.

Vozeisk oil field (section 37) at the end of the second v
remediation season. Herbage development started; B CMeTHOI CTOMMOCTY PACXO0B Ha NPOBEAEHNE PeKymbTHBa-

the residual level of oil pollution is 25--30 g/kg. Oil is LIMOHHbIX paboT 3aTpaThl Ha Gronpenapat coCTaBNAOT OT 3 40
old, with a low content of phytotoxic components. 7 %, 4TO OnpeaenseTcs KOHLEHTpaLyel HeTAHOMO 3arpsaHe-

- HWS M TUMOM NOYBbI. Pe3ynbTaTBHOCTL NPUMEHEHUS npenapa-
Ta — CHKEHWE CoaepxaHns HedbT B ounLLaeMbIx noysax ot 30
00 70 %. Ha pbiHke LWMPOKO NpefcTaBneHbl aHanorn Guonpe-
napata «YHuBepcan», ofHako Aaneko He BCe U3 HWUX NOAXOAsT
Ans paboTbl B CNOXHbIX KNuMaTnyeckux ycnosusix Cesepa.

Depending on the oil pollution concentration and the type of
(GparvieHT yJacTka vepes sa roga nocre sasepwenms OIS, the costs for bio-p.reparation range from three to seven per
KOMMINIEKCA PEKYTIbTUBALIMOHHbIX pagor npoerggg/Hoe cent of the total remediation costs. In terms of the oil content
NOKPbITUE MHOrONETHUMW TpaBamu OJTU3KO K o, H H H

COMBPKAHHS HeXhT B N0HRG 4.5 Fir. decrease in the treated soils, effectiveness of the developed
completion of remediation works: the herbage covers preparations in the market; however, few of them are effective in

0 . i i i .
S/ek%r.ly 100 % of the land; the oil content in soil is 4.5 the extreme conditions of the North.
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LLITAMM GORDONA TERRAE BKINV AC-1741
ANS pasnoXeHus HedpTy 1 HedpTENPOAYKTOB

GORDONA TERRAE VKPM AC-1741 STRAIN
for Decomposition of Oil and Petroleum Products

Hosas kynbTypa MukpoopraHuama Gordona terrae, cnocobHoro K ak-
TMBHON AECTPYKUMM He(hTU M HehTeNpoayKTa B CTOYHbIX, NPUPOLHBIX
BOAAXx W noysax.

Anew strain of Gordona terrae microorganism has been isolated, which
is capable of oil oxidizing in sewages, natural waters and soils.

MonyyeH HoBbIN WTamm Gordona terrae, obecneynBalLil BbICOKO3M-
(DEKTUBHYIO OUMCTKY 3arpsiBHEHHbIX 0O BEKTOB OT HEPTW M HepTENPOLYK-
TOB. Pe3ynbTaTbl 9KCNEPUMEHTANbHOIO UCCREA0BaHNS nokasanu, YTo
MaKCUManbHast NHTEHCUBHOCTb AECTPYKLMM OU3enbHOro Tonnvea bbina
OTMeyeHa Ha 6 cyTku — 95,6%.

MpuHUMNKanLHoOe OTnYMe OT APYruX AeCTPYKTOPOB COCTOUT B TOM,
YTO JaHHbIN MMKPOOPraHWM3M 0bnagaeT BbICOKOW KaTanas3HoW akTUBHO-
CTbIO, YTO CO34AET NPEUMYLLECTBEHHbIE afanTBHbIE YCNOBNS ANS Bbl-
XMBaHMSA 1 paboTbl WTaMMa B YCOBUSX AaBIEHNS cpedbl. IhDeKTuB-
HOCTb NOTPebneHns B 3aBMCMMOCTY OT BiAa yrnesogopoaa coctasnset 50%-90%.

[MpenmyLLecTBO 3akmnoyaeTcs B ObICTPON aganTauum gaHHoro wramma Gordona terrae BKIMM Ac-1741 n B
€r0 BbICOKON 3hHEKTUBHOCTM paboTbl.

Vcnonb3oBaHne AaHHOMO LUTaMMa NO3BOMMT CO3AaTb HOBbIE BMOTEXHOMOrMM MO OYUCTKE NPECHBIX U CO-
NOHOBATOBOAHbLIX BOAOEMOB, CTOYHbIX BOA, MOYB, 3arpsi3HEHHbIX HE(DTLIO U HEPTENPOAYKTaMM W MOBbLICUTL
9 (PEKTUBHOCTb OUUCTKN.

A new strain of Gordona terrae has been isolated, which provides a highly
effective purification of contaminated media from oil and petroleum products. HGCRREAR GULRPLLA

The experimental investigation results have demonstrated the maximum of o % ..... :
diesel fuel decomposition at 95.6 % reached on the sixth day of treatment. : @ :
BATERT

A fundamental difference of this strain from other destructors is that this :
microorganism possesses a high catalase activity, which creates favorable | SESRERELT.
adaptation conditions for persistence and functioning of the strain under .
the environmental pressure. The efficiency of oil destruction is 50 to 90% '_ ;
depending on the hydrocarbon present. : ===

This strain allows new biotechnologies to be developed for purification of , s g
fresh and brackish water ponds, sewages, and soils polluted with oil and
petroleum products thus improving purification efficiency.
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COPBEHTbI HE®TEMNPOAYKTOB
Ha OCHOBE PacTUTENbHOrO CbipbA

Vegetable Raw Material-Based
SORBENTS OF PETROLEUM PRODUCTS

PaspaboTaHbl cnocobbl Nony4eHnsi COpbEHTOB A11s OUMCTKY aKBATOPUI U
MOYB OT 3arpsi3HEHNI HedhTENPOAYKTaMW U OPraHUYECKMI PacTBOPUTENst-

MW. OCHOBOWN Taknx COPBLMOHHBIX MaTepUanoB SBNAOTCA pacTUTENbHbIE
NonMMeEpbI: LIENMINOo3a, MUMHWH, @ Takke OTXOAbl MPOWU3BOACTBA U Nepe-
paboTKu APEBECKHbI (ONWIKW, XBOHAs APEBECHAS 3ENEHD).

B pesynbTaTe XMMUYECKOro BO3AENCTBUS HAa OCHOBY 3KONOryeckn 6eso-
NacHbIMX KOMMOHEHTaMW NOMNYy4YEHHbIE COPOEHTLI CENEKTUBHO NOTMOLLAT
C BOZIHOM NOBEPXHOCTU He(hTb, HE(PTENPOLYKTbI 1 OpraHnyeckne Henonsp-
Hble pactBopuTenu. Copbupyemble HedTenpoayKTbl nerko cobupatoTcs
MeXaHW4YECKMM COCOBOM M pereHepupyroTCs UNn YyTUAM3NPYHOTCS.

The sorbent preparation methods have been developed for purification of

XAPAKTEPUCTUKA

BonokHuctas unu rpaHynupoBaHHas CTPyKTypa,
rmapoobHbl, copbumoHHas emkocTb 3-8 r/r, cpok
XpaHeHust He MeHee 5 rer.

OCHOBHbIE MPEMMYLLECTBA

Bo3o6HOBNSIEeMOe Chipbe; Nerko yTunuanpyeTcs
N MOXET ObiTb MCMONB30BAHO B KA4€CTBE TOMMNBA;

NpocTas TEXHONOMS NOSyYeHus.

BO3MOXHbIE OBJTACTU NMPUMEHEHWUA

JiukBnZaumus TEXHOTEHHbIX aBapuil U KaTacTpod,
cbop pasnneoB HeTH, HEhTENPOLYKTOB 1 OpraHu-
YeCKWX XMAKOCTEN B NPOM3BOACTBE, COOP Pa3nmBoB
Macen, 6eH3nHa, pacTBoputenei B BbITOBbIX yCno-
BUSIX.

NOTPEBUTENW MPOOYKLUMN

HedTegobbiBatowas npomblneHHocTb, A3C, ko-
TeNbHbIE W TONNWBHbIE CTaHLMWU, XMMUYecKas npo-
MbILLNEHHOCTb.

waters and soils from contamination with oil products and organic solvents.
Such sorption materials are based on plant polymers, namely, cellulose,
lignin, and waste wood (sawdust and coniferous wood greenery). Owing to
the chemical effect of the environmentally-friendly components, the sorbents
selectively absorb oil, petroleum products and organic nonpolar solvents from
water surface. The sorbed oil products are easily collected by mechanical
means and can be regenerated or recycled.

DESCRIPTION

The sorbents have fibrous or granular structure,
are hydrophobic, have a sorption capacity of 3-8
g/g, and a shelf life of 5 years at least.

MAJOR ADVANTAGES

The sorbents are based on renewable raw
materials; they can be recycled and used as a fuel; a
feasible and simple technology.

FIELDS OF APPLICATION

Breakdown and accident elimination; collection of
oil spills, oils and organic liquids used in industry;
collection of oils, petrol, paint and solvent spills in
households.

PRODUCT CONSUMERS

Oil industry, gas stations, boiler rooms, fuel
stations, and chemical industry.
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IKOJ1I0NMM4YECKN BESOIMNACHAA 3KCIMNPECC-TEXHOJ10I A Uirm
OYMCTKUN HedpTe3arpaA3HEeHHbIX NO4YB N FPYHTOB

B YCJI0BMSIX XOJIOA4HOro Knumarta A‘A
ENVIRONMENTALLY SAFE INNOVATIVE TECHNOLOGY \IJ
for Purification of Oil-Polluted Soils and Grounds

in Cold Climatic Conditions YpO PAH

CoBmecTHas paspabotka IOTM YpO PAH-TTY.

AHHOBaLMOHHas, 3Konornyeckm 0BoCHOBaHHast GUOTEXHOMOINS OUNCTKN HedbTe3arpsi3HEHHbIX MOYB W rPYH-
TOB, B TOM YuCME NUKBUAALMM HE(TELLNAMOB, Ha OCHOBE MMMOBMIM30BAHHBIX KNETOK YrieBOAOpOAOKMC-
nsowmx 6akTepun 1 HETOKCUMYHbIX 6MOCYPtaKTaHTOB NO3BONSET COKPaTMTL Nepuog brogerpagaumm Hedte-
NPOAYKTOB B YCMOBMSIX YMEPEHHOTO M XOMOAHOrO kniMarta. Mogbop cneumansHbix NpreMos bropemeamaLmmn
B 3aBMCUMOCTM OT KOHKPETHbIX YCIIOBWN U XapaKkTepa HeTAHOro 3arpsisHeEHNs, NpeaycMaTpuBaowux npu-
MEHeHMe TBEpAO-KuakodasHoro GuopeakTopa, aspupyeMbix NOYBEHHbIX NIOWAA0K W hutopemeamnaumuy,
obecneynBaeT rapaHTUPOBAaHHOE BOCCTAHOBMEHNE CUIbHO3ArPSI3HEHHBIX MOYB 1 FPYHTOB B TEYEHWE OOHOIO
BereTaLOHHOrO Nepuoaa.

An innovative and environmentally safe bioremediation technology for crude oil contaminated soils and
petroleum waste treatment has been developed based on immobilized hydrocarbon-oxidizing bacterial cells
and non-toxic biosurfactants. The biotechnology developed allows a significant reduction in the petroleum
hydrocarbon biodestruction rate under moderate and cold climate conditions. The developed technological
scheme for highly contaminated soil bioremediation involves slurry bioreactor treatment, composting/land-
farming and phytoremediation.

BuoTtexHonorus npurogHa Ans NMKBUOALMM BbICOKOKOHLEHTpUpoBaHHbIX (20-30 Bec. %) HepTaHbIX 3a-
[PASHEHUA U MOXeET BbITb 1CNONb3oBaHa AN BOCCTAHOBMIEHWS 3arps3HEHHbIX NMaHALWadToB, NUKBMAALMM
He(hTeLLIaMOOTCTONHNKOB 1 NoAdaKenbHbIX NAOLALOK, YHUYTOXEHNS NOCNEACTBUA aBapUMHBIX HEPTAHBIX
Pasf1BOB, OYNUCTKM TEPPUTOPUI HedbTeXpaHUnULY 1 HedTenepepabaTbiBaOWMX NPEANPUSTUA B PernoHax
YMEPEHHOT0 M XOMNOoAHOro knuMata. CteneHb achekTuBHOCTH bruopemeanaumn coctasnset 80-90 % 3a 7-12
Hepenb. Mpu aToM obecneunBaeTcs NOHOE BOCCTAHOBMEHME 3arpS3HEHHbIX MOYB W FPYHTOB A0 YPOBHS UX
TEXHOMOMYECKoro (HehTENPOMBICIIOBOTO) UN XO3AMCTBEHHOTO (B TOM YUCIE CENbCKOXO3ANCTBEHHOTO) UC-
NOMb30BaHUS.

The biotechnology can be applied for highly concentrated (20--30 %wt.) oil contaminations, particularly for
contaminated land remediation, oil shale storage pit liquidation, accidental oil spill treatment, and clean-up of
contaminated sites on the territory of oil-extracting and refinery facilities. Bioremediation efficiency reaches
80-90 % in 7-12 weeks, resulting in decontamination of oil-polluted soils to the levels that allow their use for
technological (oil industry), agricultural and other economic purposes.
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rPAHYJINPOBAHHbIE
COPBLUMNOHHbLIE MATEPWAITIbI

GRANULAR SORPTION MATERIALS

B pamkax cotpypHudectBa mexagy UXTT YpO PAH, PoSAL BHUUTD u
tOYPTY cospaHa cepusi rpaHynupoBaHHbIX COPOLIMOHHbBIX MaTEPUanoB U3 Me-
Tannypriyecknx LUMakoB - KPYMHOTOHHAXHBIX OTXOLOB METanMypra4eckoro
npouasoacTea B YensbuHckorn obnactu.

NPUMEHEHWE

OuncTka NPUPOAHbIX M TEXHOTEHHbIX BOA OT TSXKEMbIX METANOoB 1 paguo-
HYKMWAOB.

Cooperation between the Institute of Solid State
Chemistry, the Russian Federal Nuclear Center at the All- e
Russia’s Research Institute of Applied Physics and the
South Ural State University resulted in the development = ocecie
of a series of granular sorption materials from metallurgical slag, which is a metallurgical .o
waste produced in large volumes in Chelyabinsk region. —

APPLICATION ; @ =

Removal of heavy metals and radionuclides from natural and anthropogenic water.

['paHynbl copbeHTa 13 Lunaka

NPEVMYLLECTBA ADVANTAGES

* Ynanexue 60MbLLOro KONM4yecTsa METANMoB. + Removal of metals in large quantities.
* BoaMOXHOCTb  MCMONb30BaHMS  COPBLIMOHHOMO + Sorption products can be used in cements.
NpoayKTa B COCTaBe LiEMEHTA.

CeoiicTBa copbeHTa
Sorbent properties
[MonHas obMeHHas eMKOCTb, Mr-KB/T MoHHbI 06MeH oTcyTCTBYET
Total exchange capacity, mg-eq./g No ion exchange
KoachdunumeHT pacnpeneneqns mukpoanemeHToBKd, mn/r
Microelement distribution coefficient Kd, ml/g
Ni >2080
Cu >1.5*10*
Cd >1.7*10°
Hg >1300
La-Lu >1.8*10°
Pb >1.6 *10°
Bi >3400
Th >6.5*10*
U >1.4*10*
Cs >2400
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«CNHYC» - ceicmopervcTpupyloLwias
NomMexoycTonymBasi CUCTEMA C HaKomMnseHnem

“SINUS” Seismic Noise-Immune System

Celcmmyeckune ctaHumm «CuHyC» SBRAKOTCA MHOMOKa-
HanbHbIMM, BbICOKOYYBCTBUTENbHBIMM Npubopamu, npea-
Ha3HaYeHHbIMI ANS onpefeneHns CTaTuyeckux U auHa-
MWYECKUX NapamMeTpoB CEMCMIUYECKOr0 BOMTHOBOIO NONS
W MoryT paboTaTb COBMECTHO C NH0BOLIM MCTOYHUKOM BO3-
ByaeHMs ceficMnyecknx konebaHuini UMNynbCHOro Tuna.
CTaHummM MCNonb3ylTeca ANS W3yYeHUs BEpXHEN 4acTy
reonormyeckoro paspesa.

‘SINUS” seismic stations are multichannel high-
sensitivity devices intended for evaluation of static and
dynamic parameters of a seismic wave field and can work
together with any excitation source of pulse-type seismic
fluctuations. The stations are used for exploration of the
upper part of a geological cross-section.

NMPEMMYLLECTBA ADVANTAGES

Mpn6OopbI KOMNAKTHbBI U SKOHOMUYHBI. JTO NO3BO- The proposed systems are compact and energy-
nset acheKTUBHO MX MCMONbL30BATL NpW NpoBeae- conserving, which ensures their effective operation
HWM paboT B TPYAHOAOCTYMHbIX y4aCTKax MECTHOCTH, in the regions, which are difficult of access; in

Ha NPOMBILLSIEHHbIX U CTPOUTESbHBIX MIOLaaKax ¢ industrial and construction sites characterized with
MOBbILUEHHBIM YPOBHEM re0CENCMUYECKOrO (hOHa, B enhanced geological and seismic activity; and in

LIaXTHbIX BbIpaboTKaXx. mining developments.
OCHOBHbIE TEXHMYECKIE XapaKTEPUCTIKM CeACMOCTaHLMI «CUHYCY Key Specifications of the “SINUS” Seismic Station
Yueno cencMmnyecknx kaHanos 6,12, 24, 32 Number of seismic channels 6,12, 24, 32
[Tonoca peructpupyembix Yactor (') 5-4000 Frequency range detected (Hz) 5-4000
Yuerio paspsigos AL 16 nn 22 Number of ADC discharges* 16 or 22
Crynenv ycunenvs (gb) 0, 12,24, 36, 48 Amplification (dB) 0,12, 24, 36, 48
JVHaM14ecKuii [ManasoH perncTprpyemblx D . . :
ynamic range of detected signals with
CUrHaroB C Y4ETOM YCUIEHUS 120 amplification, at least (dB) 120
(ab, He meHee)
- ) Stages of low-pass filter (analogous) with 250, 500, 1000,
g;y?; Zlggllzl;-l(ﬁr)ianorosbm) C NoAaBneHi 253088 04388 0 suppression 12 dB/octave (Hz) 2000, 4000
p ) Stages of high-pass filter (analogous) with 5, 250, 500, 1000,
g,\;y? ; ZIE;EE:' (ﬁr)ianorosbm) BLaE 5 250'2%%%’ 1000, suppression 12 dB/octave (Hz) 2000
Moaasnetve PP yactotbi 50 *2y Suppression of radio-frequency 50 *2 Hz, at
30 least (dB) 30
(ab, He meHee)
MakcvMarbHblit BXOZHOM curHan (B) +25 Output signal, max (V) £2,5

Poccus, 620016, r. EkatepuHbypr, yn. AMyHaceHa, 100
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NMPNBOP BN-4008 gnsa TpexKoMMNOHEHTHbIX
reoakycTU4ecknx uaMepeHui B CKBaXkMHax

VN-4008 DEVICE for Three-Component
Geo-Acoustic Measurements in Wells and Boreholes

AnnapaTypa npegHasHayeHa AN M3MEepeHUst Tpex COCTaB-
NAOLWMX BEKTOPA YCKOPEHMS, KOTOPbIE UCMbITHIBAET CKBAXMH-
HbI NpMBOp Nog AENCTBNEM AMHAMMYECKUX NPOLIECCOB, MPOMC-
XOOSLUMX B CKBAXMHE, HAaNPUMEP, TaKuX, Kak ABUXEHWE BOABI,
HedbTW, ra3a v Ap., N0 TOYKaM C 3aAaHHbIM LLAroM U3MEPEHNI.

The proposed equipment is intended for by-point
measurements, with a given measurement pitch, of three vector
components of acceleration, which act on a downhole device
under the effect of dynamic processes occurring in a borehole,

NMPEMMYLLECTBA

* MMpubop paccuntaH Ha paboTy ¢ UCMONb30BAHNEM
OLHOXMNbHOTO BPOHMPOBAHHOIO Kabens AnvHON
[0 6 KM.

* [Mpubop coaepKUT TOYEYHbIN TEPMOMETP.

* Peructpaums uHopmauuy npon3BOAMTCA Ha
IBM-coBmecTuMbIi kKoMnbloTep Yepe3 COM-nopT.

OCHOBHbIE TEXHUYECKME XAPAKTEPUCTUKMN
MPUBOPA BN-4008

[IManasoH N3MEPEHNS ..........cecvnenv.. 0.05-20 mm/c2
YacToTHbIE AManasoHbl:
100-500 Tu, 500-5000 Ty, 500-2500 TIwu,

2500-5000 Iy

HepaBHOMEPHOCTb 4aCTOTHOW XapaKTepUCTUKA B
avanasoHe 100-5000 ML .o.ovvveeeeeeeeeeeierirreene +15%
TEMnepaTypHbIit AnanasoH TepMomeTpa ....0-120°C

YCIOBWA SKCNNYATALIMA
MpenenbHasi TemnepaTtypa B CKBaXMUHE.........
fugpoctaTyeckoe [aBrieHue B 3aBUCUMOCTUA OT

ANAMETPA CKBAKMHDI .......cvevereeeeeeenene 50+70 MMMa
TABAPUTHBIE PASMEPbI

CKBaXuHHbIN npubop

ONAMETD .. 40-48 mm
OANUHA ..., 1200 Mm
MynbT ynpaBneHns

such as, for instance, flowing of water, oil, gas, etc.

DISTINCTIVE FEATURES AND SPECIFICATIONS

 The device is designed for operation using a
single-core armored cable of 6 km in length.

+ The device contains a point thermometer.

« Data are recorded with an IBM-compatible

computer via the COM port.
VN-4008 KEY SPECIFICATIONS
Measurement range: ..........ccceee.e.. 0.05-- 20 mm/c2;
Frequency ranges:
100--500 Hz, 500-5000 Hz, 500-2500 Hz,

2 500-5 000 Hz;
« Irregularity of the frequency response in the range

0f 100-5000 HZ : ..., +15%
Thermometer’s temperature range:............ 0-120°C
OPERATIONAL CONDITIONS

IaMELer . et 50+70 MPa
DIMENSIONS

Downhole device:

DIAMELET ...t 40-48 mm
Length:.....cooieecice 1200 MM

Remote control
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NCCITIEQOBAHVE NN OTPABOTKA
napamMmeTpoB 6ypoB3pbIBHbIX PAaboT NpPU 3a0TKOCKE YCTYMNoB B AT
npenenbHOM MoSIOXXEeHUU 1 0T60MKe NPUKOHTYPHbIX LeSIMKOB v,%

INVESTIGATION AND OPTIMIZATION

of Drilling and Blasting Parameters Conducted

with Highwall Benches in the Limiting Position and Breaking
of Near-Contour Pillars

WHcTUTYT ropHoro aena paspaboTan TEXHONMOrM, KoTopasi No3BoMsieT 06ecneynTb A0NTOBPEMEHHYHO YCTOM-
YMBOCTb YCTYMOB Ha NpeaernbHOM KOHTYPE 3a CYET CHKEHWUS BO3OENCTBIS B3PbIBHbIX PaboT Ha 3aKOHTYPHbIiA
MaCcCVB 1 COXPaHEHWS! ero CTPYKTYPHOIO CTPOEHMs. AdhchekT AOCTUraeTcs NyTeM ynpaBnieHns HanpasieHeM
(hpoHTa OTOOMKM FOPHON MacChl, pa3feneHnst Bo BPEMEHU MOMEHTOB B3pbiBa COCEAHNX 3apsiA0B U ONTUMM-
3aLMK1 PacCTOSHUS MEXAY CKBaXMHaMU OTPE3HOIA LLENM B 3aBUCUMOCTY OT KaTeropun nopog, no TpeLnHoBa-
TOCT!.

The Institute of Mining has developed a geo-engineering technology that makes it possible to ensure long-
term stability of benches in the limiting contour through minimizing the blasting damage of the periphery rock
mass and preserving its structure. The effect is attained by controlling the direction of rock mass breaking front,
by setting the explosion time for adjacent loads at different moments, and by the spacing between holes in the
cutting-off slot optimized depending on the rocks jointing class.

OcobeHHOCTAMYM NpeanaraeMoi TeXHOMOMM SBNSIOTCS:

+ 000CHOBaHWe napameTpoB OYypOB3pPbIBHbIX PAbOT Ha OCHOBE W3yYeHUs CTPYKTYPHO-TEKTOHUYECKOrO
CTPOEHNS MaccvBa W ONPEAENeHNs rpaHuL, y4acTKoB MO CTEMEHM WX TPELLMHOBATOCTH,

* BapbMpOBaHWE PacCTOSHNS MEX/Y CKBaXWHAMM OTPE3HOM e MO KaTeropusamM Nopoz no TPELLMHOBATOCTH;

* CXEMbl MHOTOPSIAIHOMO KOPOTKO3aMEANEeHHOr0 B3pbIBaHMS, C YBEIMYEHHbIMI MHTEPBaNaMu 3aMeaneHns
KaK MeXzy CKBaXMHamMu NepBOro psaa, Tak M Mexay psgamn CkBaxuH. Bbibop paumoHanbHbIX MHTEpPBanoB
3ameqnieHns no3sonseT obecneynTb HanpaBneHue OTOOWKWM MPUKOHTYPHBIX LEMWKOB NO MPOCTUPaHMIO
ycTyna 1 CH13UTb pa3pyLuatoLLlee BO3AENCTBIE B3PbIBHbLIX paboT Ha 3aKOHTYPHbI 1 MAacCMB FOPHbIX NOPOA.

The proposed technology has the following distinctive features:

+ Substantiation of drilling and blasting operations is based on the explorations of structural-tectonic pattern
of the rock mass and on the determination of lines between the
sections depending on their jointing.

* Hole spacing is varied according to the rock’s jointing class.

* Multiple-row short-delay blasting patterns have been drawn up
so that short-delay intervals are expanded as between holes
of the first row as between the rows. The rational choice of
short-delay intervals makes it possible to ensure the direction
of breaking of near-contour pillars along the strike of a bench
thus reducing the damage caused by blasting operations on the
peripheral rock masses.
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CMNOCOoB N YCTPOWCTBO
I/I? ANns 6ypeHuns B3pbIBHbIX CKBAXWH

V[ / METHOD AND DEVICE

for Blasthole Drilling

Cnocob 1 ycTpoicTBO NO3BONSIOT U3MEHUTb MEXAHM3M Pa3PYLLEHUS TOPHbIX ( ' )
nopog npu OypeHuu 3a CYET CO3OaHNs AONONHUTENbHBIX TaHreHuManbHbIX (B
WHCTPYMEHTE) U KacaTerbHbIX (B MOPOAE) HANPshKEHUIA. ATO CnocobeTByeT 06-
Pa30BaHWI0 AONONHUATENbHBIX CKanbIBaKLLMX NOBEPXHOCTEN Ha 3aboe CKBaXxu-

HbI, 0BneryatoLLmx npoLiecc paspyLieHns npu BypeHnu, YTo B LIENoM yBenuyu- T
BaeT ero a(pheKTUBHOCTb. N |
I\ ¥
The method and the device make it possible to modify the mechanism of *F‘\ L»

rock destruction through secondary tangential (generated in the drilling tool)
and shearing (generated in the rock) stresses. This promotes the formation of
additional spalling surfaces at the bottomhole, which facilitates rock destruction | )
by drilling thus increasing its efficiency.

Pa3spaboTaHHbIi cnocob BypeHus B NOpoaax CpeaHen KpenocTu 1 Kpenkux, BKIKYaeT BpaLleHne 6ypoBoro
CcTaBa OT NOBEPXHOCTHOrO NPMBOAA, aBTOMATUYECKNA MOBOPOT MHCTPYMEHTA BO BPEMS NOAbEMA W €ro yaap-
HO€e BO3-AECTBME Yepe3 NopoaopaspyLLatoLmin 6ypo-Boit MHCTPYMEHT crnocobom ckanbiBaHus. B otnnymne
OT CYLLECTBYHLLMX, B NPEASIOXEHHOM CNocobe CKOM NOpOA OCYLLECTBSETCS B HOP-MaNibHOM W KacaTeslbHOM
HanpaBneHMsX 3a CYeT CO3aHNs HOBOrO MexaHu3Ma paspyLUe-Hus, YTO NO3BONSET CHU3NTb SHEPTOEMKOCTb
npouecca B 2 — 3 pasa (B CpaBHEHWN C LLIMPOKO NPUMEHSEMbIM LUAPOLIEYHbIM BypeHnem), n Bec GypoBbIX
craHkos B 1,5 - 2,5 pasa.

Mpu yCrnoBWM NPOMBILLIIEHHOTO MPOM3BOACTBA U BHEAPEHWs cnocob Mo3BONseT COKpaTUTh 3aTpaThl Ha
NPOW3-BOACTBO BYPOBOro MHCTPYMEHTA W ero 3KCrnyatauuio, CTOMMOCTb NMPOXOAKM 1 M CKBaXMHbI, 1 COOT-
BETCTBEHHO, B 1,5 — 2 pasa yBeNnn4u1Tb NPOM3BOAUTENBHOCTb GYPOBbIX CTaHKOB.

The Institute of Mining has developed the method for drilling medium-hard and hard rocks, which includes a
top-head drive drilling rig, an automatic rotation of the bit during lifting and its percussion action through rock-
breaking drilling tool causing spallation. Unlike the existing models, the proposed method performs spalling
in the normal and shearing directions following a new destruction mechanism, which allows two to three-fold
decrease in the power consumption as compared to the commonly used roller-bit drilling, and reduces the
weight of drilling rigs by a factor of 1.5—2.5.

When manufactured and applied on an industrial scale, the method makes it possible to reduce drilling tool
production and operational costs, to cut down hole-making costs per meter of advance, and, accordingly, to
increase by 1.5--2 times the drilling tool capacity.
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CO3OAHVNE ®UN3NYECKO MOOENN
pa3pyLeHns BbICOKMX YCTYNOB KapbepoB
KpynHoMacLwwTabHbIM/ B3pbiBaMu

MAKING OF PHISICAL MODEL
of Breaking Open Pit Highwall Benches by Large-Scale Blasts

TexHonorns NO3BONSET YBENNYUTL KOHCTPYKTUB-
Hble Yrmbl noraweHns 6opToB KapbepoB U YMEHb-
WNTb 0BbEMbl BCKPbILUHBLIX paboT Npu CHUXEHUH
WHTEHCWMBHOCTM HapYLUEHUS 3aKOHTYPHOrO Maccmea
Bonee yem B 2 pasa, NOBbILIEHNN KayecTBa Apobre-
HWS TOPHOM Macchl B 1,5 pasa u CHKEHUM BbIxogda
HerabapuTa. B OCHOBE TEXHOMOrMM — KOHCTPYKTMB-
Hble CXeMbl MOCTAHOBKM YCTYMOB B NpeferibHoe no-
NOXEHWEe U OpUTMHAbHBIE CXEMbl MHOMOPSAHOIO
KOPOTKO3aMe[IEHHOTO B3pbIBaHNS.

The proposed technology allows increasing of
pit slope an-gles and minimizes the overburden
operations; at the same time, over a twofold
decrease in the intensity of damage of the peripheral
rock mass is observed; the quality of rock crashing
mass improves 1.5 times; and the oversize outcrop is
reduced. The technology is based on the geotechnical
bench designs offering arrangements of benches in
the limiting position and original patterns of multiple-
row short-delay blasting.

VIHTepBan BpeMeHW 3ameaneHuns, Mc
The interval of short-delay time, milliseconds

CwelLieHne penepos (MM) Ha paccTosHUM
OT NOCNEeAHEro psiaa CKBaXMUH (M)

Bench marks shift (mm) at the
distance from the last hole row (m)

KavectBo apobneHns rop-Hom Macchbl
(no BbIxomy Herabapura), %

. Rock mass crushing quality
B MEPBOM sy | Mexay CMeXHbIMI CKBaXVHa J !
R MV B NIOCTIeAYIOLLYIX PAAAX 139166 188994 235975 (according to oversize outcrop), %
in the firstraw [ between the adjacent holes o o o
of holes in rows
42 42 293 154 29 2.54
100 42 104 92 72 1.81
100 67 82 36 14 1.65
OtnnumtensHoW  0COBEHHOCTbIO  Mpeanarae- The proposed technology is featured with optimized

MO TEXHOMOrMW SBRSETCH ONTUMU3ALUS BbICOTbI
W YrMOB MOraleHns yCTynoB C Y4eToM (Pu3unKo-
MeXaHW4YeCckuX W CTPYKTYPHbIX CBOMCTB MaccuBa
FOPHbIX MOPOA, a TakkKe 3a CYET YePEA0BaHUS Y3KUX
W LW1poknx 6epm, B pesynbTate Yero pabouue ycry-
Mbl HA NPEAENbHOM KOHTYpE (hOPMUPYIOTCS B BbICO-
Kue yCTynbl CTyneH4YaTon hopMmbl.

OnTuMmM3aLms nopsiaka MHULMMPOBaHUS 3apsiaoB
BO B3pbLIBHOM D10KE Ha OCHOBE pa3paboTaHHOW Me-
TOOMKN pacyeTa MHTEpBasioB 3amefneHus mexay
CKBaXMHHbIMW 3apsidamu B NEPBOM psgy U Mexay
PSAaMU CKBXKWUHHbIX 3apsioB no3sonseT obecne-
4NTb He3aBUCUMYK paboTy Kaxdoro M3 3apsifoB
ynpaBnsTb HanpaBneHeM poHTa OTOOMKM rOPHO
Macchb!.

bench heights and inclination angles, taking into
account the physical-mechanical and structural
properties of the rock mass. The technology offers
the alternation of narrow and wide berms, which
results in the working benches to be formed on the
limiting contour into high benches of a staggered
form.

Optimized order of firing in the explosion block
based on the developed design procedure on short-
delay intervals between the hole charges in the first
row and between the rows of hole charges makes
ensures independent performance of each of the
charges and makes it possible to control the direction
of the rock mass breaking frontline.
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TENEMETPUNYECKAA CNCTEMA
cbopa cericmopa3BeAoYHbIX gaHHbIX «IS-128»

Yo PAH (coBmecTHO ¢ 000 «HIMM UHTpomar»)
IS-128 TELEMETRY STATION of Seismic Data
Acquisition (Joint Project with 000 NPP Intromag)
r N PeructpaTop CeicMUYeCKMX CUrHamnoB npedHasHaveH Ans BoinonHeHus 2D u
gl 3D ceilcmopa3BeaoYHbIX HabmMogeHW NpU N3y4eHUU reonoryeckoro CTPOeHNs

N

.| 80 rnyBuHbl 1 KM, MHXEHEPHO-re0dU3NYECKIX UCCRES0BAHUI BEPXHEN YacTH pas-

- 7' pesa MeTofamu OTPaXEHHbIX W NPENIOMIEHHbIX BOSH, CEMCMUYECKMX MCCneno-

o 3 5 BaHWN B CKBaXWHAX, reorioro-reou3nyeckoro MOHUTOPUHIa rMapOTEXHUYECKUX

g W OPYTUX WHXEHEPHbIX COOPYKEHWW, aKyCTUYECKUX WCCREA0BAHWA AOPOXHbIX

) TOKPbITWA, (DYHOAMEHTOB M OCHOBAHUI COOPYXEHWW, BbICOKOYACTOTHbIX CENC-

MOaKyCTUYECKNX MCCeaoBaHW B ropHbIX BbipaboTkax. Peructpatop npeacras-

nset cobon TenemeTpudeckyto cuctemy cbopa AaHHbIX, MOCTPOEHHYID Ha yAaneHHbIX MOMeBbIX MOAYNAX
IM2416 SEISMO DAS.

The seismic recorder is designed for 2D and 3D seismic observations at depths down to 1 km, for engineering-
geophysical investigations into near surface cross-sections using the methods of reflected and refracted waves,
seismic exploration wells, geological and geophysical monitoring of hydraulic structures and engineering
constructions, acoustic investigations of road surfacing, buildings and basements, and high resolution seismic
observations in mines. The recorder is a telemetry system for data acquisition built on the IM2416 SEISMO
DAS remote field modules.

\,

e
&

TEXHUYECKME XAPAKTEPUCTUKIM MONEBOI O MOAYINA
| SPECIFICATIONS OF THE FIELD MODULE:

Uncno kaHanos / Number of channels. ..o, 16
YacToTHbIN AnanasoH kaHana /Frequency band.............cccceveeeeivicinne, 0--5000 Hz
Meprog anckpeTn3aumm / Sample rate .......ccvvrveerieeeree s 0,03-4 ms
[uHamuyeckuin guanasoH / Dynamic RaNGe........coovevnccnniceenccsas 128 dB
KoachpuumeHT ocnabnenns cuHdasHoro curHana, He MeHee /

Attenuation iN-phase Signal............ccceeriiirnninee s 100 Db
KoathpuumeHT B3aMMHOrO BIUSHWUS MexXay KaHanamu,He 6onee /

Mutual influence between the channels, not greater...........ccoceeeeciciiicinn, -100 Db
CkopocTb nepegaum gaHHbix /Data speed translation ..o 921,6 kilobit/s
FabapUTbl MOLYNSA | SIZES .ecveveeieeeeerieieieisieeie e 171*121*55 mm
Bec moayns, He 60mee / WEIGht .........coceeiieeeeces s 1,5 kg

ObLee konM4eCTBO KaHarmoB B JaHHOW BEpCUM peructpatopa 4o 256 (16 mopynei) /
Total number of channels in this version of the telemetry station is up to 256
(16 modules)
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TEXHOJ10rs CEMICMOAKYCTUYECKOW AE®EKTOCKOMAI
OCHOBaHW N KOHCTPYKTUBHbIX 3/1EMEHTOB
CTpouTenbHbIX 06bEeKTOB

SEISMOACOUSTIC FLAW DETECTION
of the Base and Structural Elements of Buildings

o0 PAH

WHCTUTYT
FOPHbIA

TexHororMs OCHOBaHa Ha WCMOMb30BaHUM MeToda MHXEHEPHOM
CENCMOpa3BEeKM Ha OTPaXEHHbIX BOMHAX M CamblX COBPEMEHHbIX
annapaTypHbix paspaboTkax. Mpeanaraemble B pamkax TEXHOMOTUM
HepaspyLLaloLLe NoNeBble METOAMKN M CNOCo0bI MHTEpPNpeTaLm Mo-
3BONSIOT pelaTh aKTyanbHble 3a4ayn Mo OnpeaeneHnto CBOCTB U
[E€TanM3aLnm CTPYKTYPbl PA3nMYHOrO poaa 06bEeKTOB — aBTOMOOUITb-
HbIX W XenesHbIX A0por, AaM0, NOTUH, OCHOBAHMIA MPOMbILLTIEHHbIX
W IpaXOaHCKMX COOPYXKEHWH, a TakKe UX OTAENbHbIX KOHCTPYKTUBHBIX
9NEMEHTOB — (hyHOAMEHTOB, CTEH, BrOKOB.

The technology is based on the method of engineering seismic
reflection and on the most advanced hardware developments. The technology offers non-destructive field
techniques and interpretation methods that solve the pressing problems of specifying the properties and
determining the detailed structures of various construction projects: automobile and rail roads, dams, dykes,
foundations of civil and industrial structures, and their structural elements such as bases, walls and blocks.

Hanbonblumin achchekT NpeacTaBneHHas TEXHONOMS MMEET B KOMMMEKCE C AaHHbIMU BypeHns npu nayde-
HWW M NPOTHO3€ KaTacTpohUYEeCK X CUTyaLMin B Npedenax kapcToonacHbIX TEPPUTOPUIA, NroLagen pacnpo-
CTPaHEHNS pa3pbiBHbIX HAPYLIEHWNA, @ TaKKe 30H BIUSHWS NPUPOLHO—TEXHOMEHHbIX (hakTOpPOB B Npesenax
pa3pabaTbiBaeMbIX MECTOPOXAEHUIA W rPafonPOMBILLSIEHHbIX armo-

Mepauuit. MNpn HeobXxoaMMOCTH TEXHONOMNS MOXET ObITb UCMOMb- - — N
30BaHa ANsi AWMCTAHLMOHHOM NoKanu3aumm norpebeHHbIX FOpHbIX R L
i s B A B - 0
BbIpaboOTOK M apxeonornyeckux obbekToB Ha rnybuHax go 30-50 N A g,
ot =
METpOB. 10 e A
mhwiﬁﬂﬂﬂ_ﬁ_ﬂ‘ ?“Hwh{m
. . Vop Seizmr 21 g..‘-':t" N
The technology has the greatest effect when combined with the o L T
™ . . g . " e T o et Py ‘:.;"'” ;e t
drilling data for exploration and prediction of casualties within karst- - x".""_::::.i-- . “ﬂ*‘iﬁ‘m
hazardous zones, fault distribution areas, and influence areas of e
. . . o - o, e et
natural and man-made factors within the developed fields and urban B e iy
industrial agglomerations. If necessary, the technology can be used B S,
for remote localization of buried mines and archaeological sites at " J

shallow depths.
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MMMNVYJ1IbCHbI UICTOYHUK YIPYIMX KONEBAHNIA
AN manornybuHHon cencmMopasBeaku

IMPULSE SOURCE
for Shallow Seismic Explorations

o0 PR

WHCTUTYT
FOPHbI

McTOouHMK NpeaHasHayveH ans uenein Manorny6uHHOM cencMopasBeakit BbICOKOrO
paspelleHus. [ing Bo3byxaeHus konebaHnin B yCTPOUCTBE MCMOMb3YETCS 3Heprus
MOPOXOBbIX ra30B, BbIAENSAOLLMXCS NPY CropaHny 3apsaa AbIMHOTO Unn 6e3asIMHOr0
OXOTHWYLETO NOPOXa B 3aMKHYTOM 0BbeMe Mexay NaTPOHHUKOM YCTPOWCTBA U AHOM
CKBaXWHbI rNy6uHHON A0 1 M. BbinyckaeTcs cepuitHo u npowuen ceptudmkaumio (Ne
POCC RU.SA02.B11988), cornacHo kotopoi cootseTcTByeT TY4314-004-04538067-
2007 v yposnetsopsieT TpebosaHuam FOCT P 50529-93 n TY4314-004-04538067-2007 no npo4HocTh 1 6es-
onacHocTh. [ns paboTbl NCNONb3YIOTCS TOMBKO CreLmnanbHO CHaPSKEHHbIE XONOCTbIe NAaTPOHbI. VICTOUHNK
obecneymBaeT reHepaLyto BOMHOBOIO NOSS LUMPOKOrO YaCTOTHOrO AnanasoHa ¢ MHTEHCUBHOCTbIO, 4OCTATON-
HOW AN perucTpauuy oTpaxeHHbIX BOSH B uHTepBane rmybuH go 1000 meTpos. 3apernctpupoBaHa 3asiBka
Ha n3obpeteHne Ne2010124548. Macca yctpoictsa 7.5 kr, BbicoTa 1.4 M, AuameTp ckBaxuHbl 60 MM.

The impulse source is intended for high resolution shallow seismic prospection. For oscillation excitation,
the source utilizes the energy of powder gases that are discharged during the confined combustion of a load
of black or smokeless powder between the cartridge chamber and the bottom of a one meter deep well. The
impulse source is a serial device that has been certified in Russia in accordance with the standard requirements
to durability and safety. Only specially designed blank cartridges are used; and the source generates the wave
field in a wide frequency range, with the intensity sufficient for recording of the reflected waves at depths down
to 1 000 meters. A patent application has been filed (No. 2010124548). The device is 7.5 kg in weight and
1.4 m in height and is designed for a 60-mm-diameter well.

P
e
.
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BEKTOP — komnbloTepHas TexHonorus
MHTepnpeTauun reonoTeHUnanbHbIX Nonemn

VEKTOR Computer Technology
for Geopotential Field Interpretation

o0 PAH

WHCTUTYT
FOPHbIA

KomnbloTepHas TexHomorus npeacTaBnsieT cobom
MOLLHOE MHTEPAKTUBHOE CpeacTBO 06paboTku, MHTEP-
npetauun v BU3yanusauun LaHHbIX NIOLWaaHbIX reo-
dumanyecknx ncenepgosaHnin. Cuctema npegHasHayeHa
Ans yrnybneHHoro aHanmsa reonoTeHUManbHbIX nonen
(rpaBWTaLMOHHOTO, MarHUTHOrO) 1 NOMen AaHHbIX, KO-
TOpble MOryT ObITb ONMCaHbI NOTEHLMANBHBIMIA (PYHK-
UMaMu.

The computer technology is a high-end interactive
tool for processing, interpretation and visualization
of the areal geophysical research data. The system
is designed for the in-depth analysis of geopotential
(gravity and magnetic) fields and data fields described
by potential functions.

WHTepnpeTauymoHHas TexHonorus obnagaet BbICOKUMM paspeLuaoumm
CNOCcOBHOCTAMM N1 pa3fAeneHns aHoMarnuin nons 1 nokanusauun ux uc-
TOYHWKOB B NPOCTPAHCTBE NPU BECbMA CIIOXHbIX Fe0NOryeckux CUTyaLusx.
Cuctema «BEKTOP» 3apeructpupoaHa (CuaetenscTeo 06 ouumansHom PSSR FIEITATS
peructpaumm nporpammbl ang 3BM Ne 2004611611) u umeet nonoxutens- ..., L L
Hbl€ OT3bIBbl OT Pa3NMYHbIX OpraHu3aLui, Bktovas MUHUCTepCTBO NpUpoa- :
HbIX pecypcoB Poccuickoin Pefepaunn. dPGEKTUBHOCTL €€ NPUMEHEHMS D CHMAETEANCTRO

MOATBEPKAAETCSH MHOMOYUCIIEHHBIMI PE3yNbTaTamMu PELIEHUS NPUKMNaAHbIX —
3apay HehTerasoBom 1 ropHOL0BbIBaIOLLEN MPOMBILLNIEHHOCTH. ¥ e e

The interpretation technology has a high resolution for separation of field ST
anomalies and localization of their sources in rather complicated geological . T
situations. The VEKTOR system is registered (Registration Certificate . e
No. 2004611611) and has positive feedbacks from various organizations, : 7
including the Ministry of Natural Resources of the Russian Federation. The
system’s effectiveness has been confirmed on numerous occasions by
providing solutions to applied problems in oil and gas and mineral resource
industries.
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CrNocoBb OLIEHKW rEOANHAMWYECKO AKTUBHOCTW
pa3pbIBHbIX HAPYLUEHWI HA NNAT(OPMEHHbIX TEPPUTOPUSX B
CBSI3U C pa3MeLLEeHIeM OTBETCTBEHHbIX 06 LEKTOB

METHOD FOR EVALUATION OF SEISMIC ACTIVITY
of Discontinuous Disturbances in Platform Territories Caused
by Placement of Important Construction Projects

B WHcTuTyTe akonornyeckux npobnem Cesepa YpO PAH paspaboTtaHa u ycnewHo
NPUMEHSETCS SKCTPECC-METOAMKA OLIEHKN CECMNYECKON aKTUBHOCTY NNaTopMeEH-
HbIX TEPPUTOPUIA, B OCHOBE KOTOPON NEXUT MAEs [OMONHEHUSI CEACMOMOrNYECcKnX
HabntoaeHU JaHHbIMU MUKPOCEIICM, PerncTpupyemblx Ha obcnegyembix nnowaa-
Kax.

The Institute of Ecological Problems of the North has developed and implemented an
express-method for estimating the seismic activity of platform territories. The method
is based on the seismological observations added with the data of microseisms,
which are recorded on the surveyed areas.

[Mpumep yCTaHOBKM CENCMO-
MeTPOB NPy perncTpaLm
MWKPOCECMIUYECKOTO Mons

Seismometers installed
for recording the field of
microseisms

SKcnpecc-MeToamMka HalerneHa Ha BblgeneHne B none MUKPOCenceM criabbix ceicMmyeckux cobbiTuid, ova-
M KOTOPbIX MPUYPOYEHbI K aKTUBHBIM 30HaM. ®yHOaMEHTaNbHOE CBOMCTBO MEPAPXMYHOCTY CEMCMUYECKOrO
npoLiecca Mo SHEPrn 3eMIETPSICEHNI NOKa3bIBAET, YTO BbISBIIEHHbIE MUKPOCOGLITUSI OTpaXalT CBOMCTBA
KHVKHErO» Kpas uepapxuu, npy 3TOM No3BOASHOT OLEHUTL CEACMUYECKMIA PEXIM TEPPUTOPUN - BEPOSITHOCTb
BO3HUKHOBEHUSI CUIbHBIX 3eMMETPSCEHNA U UX 3Hepruto. CyLiecTBEHHO, YTO AMS OLEHKM CECMUYECKOro
pexuMa C UCNONb30BaHNEM 3KCTIPECC-METOAMKI TPEBYETCS 3HAUUTENbHO MEHbLLE BPEMEHM (MeCsLbl), YeM
06bI4HO (roabl-aecsiTuneTns). MeToamka TEXHONOMMYHa, onepaTBHa ¥ NpUMeHMa B Camblx pasHOO6pasHbIX
YCMOBUSIX Ha MECTHOCTMW.

The express-method is aimed at identification of weak seismic events in the field of microseisms, which
foci are confined to active zones. A basic hierarchical property of the seismic process energy proves that the
identified microevents reflect the properties of the «lower» level of the hierarchy, and allow the seismic regime
of the territory---the probability of large earthquakes and their energies---to be evaluated. It is essential that
the express-method for evaluation of seismic regime takes time (months), which is less than usual evaluation
(years or decades). The proposed method is practically feasible, rapid, and applicable for a variety of site
conditions.

1 — OCHOBHOI pa3nom CeBepo-3anafHoro NPOCTUPaHKs; 2-3 — NonepeyHble pasnombl; 4 — aHoManum no
pesynbTaTaMm NPUMEHEHUS! METOAMKN HI3KOYACTOTHOMO MIUKPOCECMIYECKOTO 30HANPOBaHNS; 5 —MecTonono-
KeHue anuLeHTpa 3emneTpsiceHus 22 oktsaops 2005 r., M=2,8, h=2 km; 6 — nnaHupyemas ATOC.

1 — major fracture of northwestern course; 2-3 — transversal fractures; 4 — anomalies according to the low-
frequency microseismic probing; 5 — the seismic center of earthquake of October 22, 2005; M=2.8, h= 2 km;
6 — nuclear power plant location suggested.

Lg (konuuectsa cobbiTuii)
Lg (sHeprus 3emneTpscerms)

ol P N\
" I'pachuk MOBTOPSIEMOCTY CEMCMUYECKIX COOBITHIA. Seismic events recurrence curves.
] MeToauka noseonsieT pabotatb B 061acTi MUKpO- The method allows microevents to be recorded
cobbITHI Ig (number of events)

lg (seismic energy)
Nano and microseisms

HaHo 1 Mukpoceicmbl Earthquakes according to seismological
3emneTpsceHns o AaHHbIM CENCMUYECKON CeTh observations
lManeoceicmuyeckme cobbITUs, METOA TpaHLLen Paleoseismic events; trench method
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METOAVKA BbINOJIHEHNA N3MEPEHUIA
MaccoBbix gone obwero xnopa (0X) n opraHu4veckn
cBsAisaHHoro xnopa (00X) B npobax uennono3bl,
bymaru un kapToHa ¢ npumeHeHnem AOX-aHanusaTtopa

MEASUREMENTS OF MASS CONCENTRATIONS
of Total Chlorine (0OX) and Organically Bound Chlorine (00X)
in Pulp, Paper and Cardboard Using AOX Analyzer

PaspaboTaHa meToguka onpeaeneHus maccosblx gonen obwero (OX)
N opraHnyeckn cesizaHHoro xnopa (OOX) B BOMOKHUCTbIX MaTepuanax Ha
OCHOBE MexgayHapogHoro crangapta ISO 11480 n atTecToBaHa B COOT-
BetctBumM ¢ FOCT P 8.563. MeTtoauka npeaHa3HaveHa Ans OLeHKI SKonoru-

it e Yeckon adhHeKTUBHOCTW TEXHONOIMI NPON3BOACTBA BeneHon Lienntonossl,
BonokHUCTHble NonychabpyKaTsl npeanonaraioLlen MUHUMU3aLUMIO YPOBHS XIIOpOpraHnku B BeneHomn npo-
AyKUmK.

The method for determination of mass concentrations of OX (total chlorine) and OOX (organically bound
chlorine) in pulp, paper and cardboard has been developed on the basis of the ISO 11480 standard and
has been certified in the Russian national standard system GOST R 8. 563. The method can be applied for
assessment of ecological efficiency of the bleached pulp production technology, which assumes minimization
of organochlorine substances concentration in bleached products.

CornacHo mMeToamke npoba BOMOKHUCTLIX MaTepuanoB CxuraeTcst B Toke kucnopoga npu 950°C ¢ nocne-
AYOLLMAM MUKPOKYNIOHOMETPUYECKUM TUTPOBAHUEM XMOPUA-MOHOB. MeToauka npeaHas3HayeHa Ans KOHTPONs
YPOBHSI XNOPOPraHM4eckux coeanHeHuin B 6eneHon Lenntonose, bymare 1 kaptoHe, ONpeaensioLLero cTeneHb
9KOMOrM4eckor 3thPEKTUBHOCTI TEXHONMOMMYECKOrO NpoLecca OTOeNkM Lennonossl, obecnevyeHne xummde-
ckoi 6e30MacHOCTM NPOAYKLMM B COOTBETCTBUM C 3aKOHOM «O TEXHONOTMYECKOM perynmpoBaHumy» W NoBbl-
LIEHUS KOHKYPEHTHOCMOCOBHOCTI GeneHon NpoLyKLUMN HA MPOBOM PbIHKE.

In accordance with the proposed method, a fiber material sample is burnt in an oxygen flow at 9500 C
and chloride-ions thus formed are detected microcoulometrically. The method is intended for controlling the
amount of organochlorine substances in bleached pulp, paper and cardboard products, which determines the
ecological efficiency of the pulp bleaching process; for providing chemical safety of bleached pulp production
in accordance with the national law “On Technology Process Regulation”; and for improving the competitive
advantages of the bleached products in the markets worldwide.
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CUCTEMA KOMIJIEKCHOIo KOHTPONA
3arps3HeHuin B LLeNnniono3Ho—-6ymarkHom
NPOMbILLIIEHHOCTY

COMPLEX POLLUTION CONTROL SYSTEM
in Pulp and Paper Industry

WHcTutyTOM  akonornyeckux npobnem Cesepa YpO PAH HayyHo obocHOBaHa cxema 9KOMoro-
aHanmMTM4eckoro KOHTpons cbpocos/BbIBPOCOB 3arpssHstowmx Bewects B LIBIM u npenoxeHsl OCHOBHbIE
HanpaBEHMs COKPALLEHNS X SKOMOMMYECKOro BO3AEMCTBIA Ha OKpyXxatoLyto cpeay. Co3aaHa coBpemMeHHas
BbICOKOMH(POPMATMBHAS CUCTEMA KOMMMEKCHOTO KOHTPOMS 3arpsisHEHN Ha OCHOBE Bbibopa 1 060CHOBaHMS
nepeyHs obobeHHbix nokasatenen: XK, BINK, AOX, cogepxaHne B3BELLEHHbIX BELLECTB, 00Lero asora,
ocdopa, cepbl, OKMCNOB a3oTa.

The Institute of Ecological Problems of the North (Ural Branch of the Russian Academy of Sciences) has
developed scientific fundamentals for monitoring discharge and emission of pollutants in Pulp and Paper
industry and has suggested basic measures for pollution abatement. An advanced and highly informative
system has been created for complex pollution control, which is based on the selection and justification of the
unified indices for pollution control: COD, BOD, AOX, suspended solids, total nitrogen, phosphorous, sulphur,
and nitrogen oxides.

PaspaboTaHHas cuctema ycnelHo anpobupoBaHa Ha BefyLumX NpeanpusaTusX NieconpOMbILLIEHHOTO KOM-
nnekca Poccuy no cnegyowmmM HanpaBneHusM: aHanms NnpUMEHsIeMbIX Ha NPeanpUsTAM TEXHONOTUIA 1 060-
PYLOBaHUSA, ayauT CUCTEMBI 3KOMOMMYECKOro MEHeKMEHTa, aHanu3 BogonoTpebneHus n Bo4oOTBEAEeHUS
NpeanpuaTUs, onpegenexne ypoBHa cOpoca 3arpsAsHSIOWMX BELLECTB MO NPUOPUTETHLIM NOKasaTensm oT-
AEeNbHLIMKX y4acTkamu U NPOU3BOACTBOM B LIESIOM, CPaBHEHWE (PAKTUYECKUX NOKa3aTeNemn ¢ TEXHOMNOrMYeCKu-
MW HopMaTueamu EBponeickoro Coobluectsa, onpeseneHne MeponpUATU N0 OCTUXEHUI0 HOPMATHUBOB.

YCTaHOBIEHO, YTO (DaKTUYECKME 3HAYEHUS Ha NpeanpuaTusax no 8 n3 10 npuopuTeTHLIX NoKasaTenen cooT-
BETCTBYIOT 3HAYEHUSM TEXHOIOrMYECKUX HOPMATUBOB, pekomMeHayeMbIx EBponeiickum CoobLyecTsom.

The developed system has successfully been tested at the leading forestry enterprises of Russia. The following
directions have been addressed: analysis of the technologies
and equipment utilized; the environmental management system )
assessment; the water supply and water discharge systems
examination; pollutant discharge indicators estimated by the
selected priority indices for separate production areas and
integrally over the production facility; comparison of the actual
data gathered at the forestry enterprises with the standards
established by the directives of the European Community; and
action plan development to meet the standards.

It has been established that the actual data on eight of
ten priority indices are in compliance with the standards
recommended by the European Community.
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WUHcTutyT 3konornyeckux npodnem Cesepa YpO PAH
Oupektop A.X.H. BoronuubiH KoHcTaHTUH [puropbeBuy
Ten./pakc: (8182) 28-76-36

E-mail: dirnauka@iepn.ru, web-caint: www.iepn.ru




NHCTUTYT XMV KOMIN HL,
THE INSTITUTE OF CHEMISTRY OF THE KOMI SCIENTIFIC CENTER

KOMIMJIEKCHAA TEXHOJ10I A MEPEPABOTKW ppeBecHoi 3eneHun
XBOWHbIX MOPOA, 1 cO3AaHne npenapaTos Afs CeNbCKOro Xxo3aMcTea

AGGREGATE TECHNOLOGY for Coniferous Wood
Greenery Processing and Agriculture Preparations

PaspaboTaHa TexHonorus nepepaboTkn gpesec-
HOW 3eM1EHN XBOMHbIX NOPOZ ANS NONyYeHUs npome-
KYTOYHBIX MPOAYKTOB, MCMOMb3yEMbIX NPY CO34aHMM
Oronormyeckn akTUBHbIX NpenapaToB ANs CenbCcko-
ro X03fiCTBa W MaTepuanoB C HOBbIMW MOTPEOY-
TENbCKAMW CBOMNCTBAMU. TEXHOMOTUA OCHOBaHa Ha
aKonornyeckn 6e3onacHoM amMynbCUOHHOM crocobe
nepepaboTky pacTUTENBHOTO Chipbst 6€3 NCNOMb30-
BaHWS OPraHNYECcKNX pacTBOPUTENEN.

OBNACTb NMPUMEHEHWA
Necoxumus, cenbckoe X03AiNCTBO

OCHOBHBbIE MNMPEUMYLLECTBA

* PaunoHanbHoe W 3KOHOMHOE WCMoNb30BaHKe
NecHbIX pecypcoB, pasBuTMe nepepabatbiBato-
LMX NPOM3BOACTB B panloHax Neco3aroToBoK, pe-
LIEHWe SKOMornyeckux npobnem.

« Co3paHune HOBbIX be3onacHbIX, O1ONOrNYeckn ak-
TUBHbLIX MpenapaToB Ans CENbCKOro X03sCTBa.
lMonyyeHHble NpenapaTbl OKa3blBatOT 3GhPeKTMB-
HOe KOMMMEKCHOe BO3AEMCTBME MPU MWUHUMAIb-
HOM pacxoge: YCKOPSHOT CO3pEBaHUS CENbCKOXO-
3ANCTBEHHBIX KymnbTyp, 3alUMLLAT pacTeHust oT
BonesHen, NOBLILAOT NPOAYKTUBHOCTb M UMMY-
HWUTET XXMBOTHbIX.

A new technology has been developed for
coniferous wood greenery processing to obtain
intermediate products to be used in the synthesis of
biologicallyactive compounds foragriculture andinthe
creation of new materials with consumer properties.
The technology is based on an environmentally
sound method of emulsion processing of plant raw
materials, with no organic solvents involved.

FIELD OF APPLICATION
Wood chemistry; agriculture

MAJOR ADVANTAGES

+ Rational and economical use of forest resources,
development of processing industries in the areas
of logging, and solving of environmental problems.

+ Creation of new environmentally-safe biologically-
active preparations for agriculture. Minimum
consumption of the preparations is required to have
complex effects: the preparations are effective for
accelerated maturation of crops, for protection of
plants from disease, and for increasing productivity
and improving immunity of animals.
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PA3PABOTKA TEXHOJ10IMA

KOMM HAYUHbIM LIEHTP YpO PAH

’/\4 KoMnMsieKcHow nepepaboTkn cynbgaTtHoro ckunugapa
Sulfate Turpentine Integrated
PROCESSING TECHNOLOGY

TexHonorust KOMNNekcHon nepepaboTkn CynbdaTHOro CKUMMAApa BKMKOYAET €ro OYUCTKY OT CEPHUCTbIX
COeAMHEHUIA N NONy4YeHNe Ha OCHOBE KOMMOHEHTOB CKuMMAapa NPOAYKTOB, MPUMEHSIEMbIX B Pa3NiniHbIX 06-
NacTsX Xn3HeaesTenbHOCTM YenoBeka: BepOeHOH, Luc-BepbeHon — (yepOMOHbI HACEKOMbIX, NONYMPOAYKTI
ANS CUHTE3a LIEHHBIX JyLUNCTbIX U IEKAPCTBEHHBIX BELLECTB; MUPTEHON — AYLUIMCTOE BELLECTBO U NMOMYNPOAYKT
ANst OPraHYeCcKoro CUHTe3a; CynbdOKCUAbl — 3KCTPAreHTbl METaNsoB; PenenneHTbl; CynbOHUIXIOPUAbI,
MONyYeHHbIE OKUCTIEHMEM THUOMOB, COAEPXALLMXCS B CYNb(haTHOM CKUNMAAPe — MOLLME CPELCTBa, MOHOO-
MEHHbIe CMOIbI, 3M1aCTOMepbI, NEKAPCTBEHHbIE CPEACTBA, KpacuTenu, repbuumuabl; NonynpoayKTbl B CUHTE3e
3(h1poB CyNbOKUCTIOT M MSTKIE anKUNIUPYIOLLME areHTbl B OPraHNYeCcKOM CUHTESE.

The method for integrated processing of sulfate turpentine includes purification of turpentine from sulfurous
compounds and preparation of turpentine components-based products to be used in a variety of fields related
to human vital activities: verbenone and cis-verbenol ( the pheromones of insects), which are semi-products
for the synthesis of valuable aromatic and medicinal substances; myrtenol is an aromatic substance and a
semi-product for organic synthesis; sulfoxides are used as metal extractants; repellents; sulfonyl chlorides
prepared by oxidation of thiols contained in sulfate turpentine can be used as detergents, ion-exchange resins,
elastomers, drugs, dyes, and herbicides; semi-products in the synthesis of sulfonic acid ethers and mild
alkylating agents in organic synthesis.

BriepBble paspaboTaHa yHUBepcanbHasi TEXHONOMS YTUNM3ALMN OTXOAO0B LIENMHN03HO-6yMaXHOro npous-
BOACTBA, NO3BOMSIOLLAs NOMYYMTb M3 KOMMOHEHTOB CymnbhaTHOMO CKUMMAApa (TepneHoMaoB M CEPOCOAEp-
Kallx COeaMHEHUIt) BaXHbIX MPOAYKTOB, MPUMEHSIEMbIX B MEAMULMHE, NapdroMepui, CEeNbCKOM X03SNCTBe,
MPOMbILLNEHHOCTM 1 Ap.

PeLueHue akonornyeckux npobnem, oxpaHa v 3aluTa okpyxaroLer cpeapl. MonyyeHne HoBbIX MaTepuanon
13 NOBOYHBIX NPOAYKTOB CyrbhaTHO-LIENONO3HOr0 NPOM3BOACTBA.

A multipurpose technology has been developed for recycling pulp-and-paper industrial wastes, which utilizes
sulfate turpentine components (terpenoids and sulfur-containing compounds) to obtain valuable products to be
applied in medicine, perfumery, agriculture, and industry.

The technology solves environmental issues and provides environmental protection. New materials can be
obtained from by-products of the sulfate pulp and paper industry.
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METOOVKA OMNPEOENEHNA
MacCOBOW KOHLEHTPaLUM JIMTHUHHbIX BELLECTB ’/\4

METHOD FOR DETERMINING
the Mass Concentration of Lignin Substances

\
a

PaspaboTaHa MeToamka U3MepeHnst MacCOBOW KOHLIEHTPALIMM NIUTHWHHBIX BELLECTB (DOTOMETPUYECKUM Me-
TOAOM. M3MepeHne 0CHOBAHO Ha CMOCOOHOCTY NIMTHUHHDBIX BELLECTB, B3AUMOAENCTBYS C a30TUCTOM KUCMOTON,
06pa3oBbiBaTb HUTPO30MPON3BOAHbIE KENTOrO LBeTa. I pagyMpoBOYHAs XapakTepucTika Ans OLeHKM cTene-
HYW 3arpsiBHEHHOCTU cOpacbiBaeMbIX CTOYHbIX W MPUPOAHBIX BOA CTPOUTCS NO Cepum 00pasLoB, NPUrOTOBMEH-
HbIX Ha OCHOBE MHAMBMAYANbHOMO CTaH4APTHOTO 06pa3Lia NMUrHUHHBIX BELLECTB NPeanpUiTUS.

A procedure has been developed for
measuring by photometric method of mass
concentrations of lignin substances. The
measurement procedure is based on the ability
of lignin substances to interact with nitrous acid
thus forming nitrozo-derivatives. To assess the
pollution of discharged waste and natural waters,
calibration curves are plotted based on a series
of samples prepared with the reference to the
standard sample of lignin substances specific to
the production facility.

MeToamka cnocobCTBYET YNy4LIEHWIO SKONOMYECKOr0 KOHTPOMS KayecTBa CTOYHbIX Bog. BocTpeboBaHa Ha
BHYTPEHHEM W BHeLHEM pbiHKe npeanpuatuia LIBMT, ouncTka CTOYHbIX BOA, ONpedeneHne 3arpsasHeHnid npu-
POAHBIX BOA, FOCYAAPCTBEHHbIN 3KOMOMMYECKUI KOHTPOSb.

MeToamKa No3BONSET NPOBOANTL M3MEPEHNE MACCOBOW KOHLLEHTPALMM JIMTHUHHBIX BELLECTB B Anana3oHe
0,5+25 mr/gm® B nuTbeBbIX M NpUPOAHbIX Boaax 1 3+100 Mr/am® B 04YMLLEHHBIX U CTOYHBIX BOAAX.

The measurement technique helps to improve the environmental quality of waste water. It is in demand in
the domestic and foreign markets of pulp and paper industry; it can be used for waste water treatment, in the
assessments of pollution of natural waters, and for public supervision of the environment. The technique allows
the measurement of mass concentration lignin substances to be carried out in the range of 0.5+25 mg /dm? in
drinking and natural waters and in the range of 3+100 mg / dm? in purified water and sewage.
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KOMIMJIEKCHAA TEXHOJ10I’MA BOCCTAHOBJIEHUA
NECHbIX 3KOCMCTEM Ha TEXHONeHHO HapyLUEeHHbIX TEPPUTOPUAX
eBporenckoro cesepo-soctoka Poccun

COMPLEX TECHNOLOGY
for Forest Ecosystem Restoration on Anthropogenically
Disrupted Areas of the European Northeast of Russia

MpHpoOQoBcCCTAHOBNEHARE ]

1l svan
L o e AT S B =
Apomisospoamossen  J@WnTS FaimuTes  CHUOBOCCTRHOER:
THORTEHH O cydoTpaTa. TENESOTD NPOYSCCE. KN TR
PEINHTHE  HOBOFD  THLslo M DT N COCTOMHHEN |IOHHTOPHNT
NP THEHENS CA40 P = PECTEERNRASD  Conla e

1 3ran
HHTEHCIIHLR P

Mo OKOHYaHUW PeKynbTUBALMW MO MPEANOKEHHOW TEXHONO-
mmn obecneunBaeTcs (POPMMPOBaHME NECHOrO COOBLLECTBa,
BnM3KOro K 30HaNLHOMY TUMy, C aBeKBaTHO emy MOYBOM W Mo-
YBEHHbIM GMOKOMNNEKCOM NOCPEACTBOM EXEroaHoro oTMupa-

s ApAs emeTe: i nowapuors mernss | HWSI MHOTFOMNETHUX TPaB, AAlOLMX 3HAYUTENbHOE KONMMYECTBO
ircoaront o e MOPTMACChI, YCKOPEHHOrO BOCCTAHOBMNEHMS MOYBbI, TOYBEHHOTO
¥ B b, 4 300MMKPOBHOTO KOMMINIEKCA W [IPEBECHOTO SIpyCa.
S orie e B ‘ g~k

The proposed technology offers a restoration scheme that
provides formation of a close to the zonal type forest cenosis
with the adequate soils and soil bio-complex, which is attained
through the annual die-off of permanent grasses yielding a
considerable amount of mortmass, accelerated recovery of soil,
zoo-microbial community and parvifoliate forest.

Cxema yCKOpPEHHOro BOCCTAHOBMEHMS NECHOM JKOCKCTe-
Mbl Ha HapYLLEHHOI TeppUTOPUM

Arestoration scheme of accelerated recovery of forest
ecosystem on a disrupted territory.

TexHONorus No3BONSIET B YCKOPEHHbIE CPOKN OOUTHCS BOCCTAHOBIIEHUS TNaBHbIX KOMMOHEHTOB SKOCUCTE-
Mbl — PaCTUTENbHOCTM, MOYBbI 1 NOYBEHHOTO 300-MUKPOBHOTO KOMMNEKca, UCKMYUTL Haubonee AnNUTenNbHY
CTa[NI0 BOCCTAHOBMTENBHON CYKLIECCHN — MHULMATBHYIO (MMOHEPHYIO) M YCKOPUTD MPOXOXAEHWE BTOPOA —
TPaBSAHUCTON U TPETbEN — CTaanUN MENKONMCTBEHHBIX JePEBLEB U KyCTAPHWUKOB (APEBECHbIX «BPEMEHHUKOBY).

The developed technology, within comparatively short period of time, restores the essential components of
forest ecosystems, such as vegetation, soil, and zoo-microbial community. It allows the longest stage (the
initial stage) of restorative succession to be avoided and facilitates the second (herbage) and third (parvifoliate
forest) stages of ecosystem restoration.

BoccTaHoBneHe noYBEHHOrO NOKPOBa (CneBa) v NecHoro coobLe-
CTBa (CBEPXY) — pPe3ynbTaT NPYMEHEHIS TEXHOMOTUM.

Restored soil (to the left) and forest cenosis (above) as a result of the
proposed technology scheme.
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9K0J10N0-3KOHOMWN4YECKOE OBOCHOBAHWE
Ans obpasoBaHNA rocyaapcTBEHHOIO NPUPOJHOIo
3anoBegHuka «LLlantaH-Tay»

ECOLOGICAL AND ECONOMIC SUBSTANTIATION
of Shaitan-tau State Nature Reserve Establishment

MoaroTOBNEHO 3KOMOro-akoHOMMYeckoe 0OOCHOBaHWE OpraHu3alum
rocyAapCTBEHHOrO 3anoBeaHuka «LaiiTan-Tay» B npegenax KyBaHabik-
ckoro paroHa OpeHbyprckoit 06racTi, TeppuTopust KOTOPOro XapakTe-
pu3yeTcsl BbICOKAM naHAwadTHO-bronornyeckum pasHoobpasnem 1
obecneymBaeT yCTON4MBOE IKOMOrNYecKoe passuTtue Bcero KOxHoypanb-
CKOTO permoHa.

[POEKT COOEePXNUT CBEAEHNS O CTPYKTYpe 3eMeNbHbIX YTOAMNA, rpaHu-
Ljax 3anoBefHuka U OXpPaHHOW 30HbI, BHYTPUXO3ANCTBEHHOWM OpraHM3a-
LN, OCHOBHbIX HaMpaBneHUsIX AeATenbHOCT, 0ObeKkTax oxpaHbl W ap.
OBocHOBaHbI rpaHMLbl 3anOBEAHMKA, aKTyanbHOCTb, LenecoobpasHoCTb 1 MOCNEACTBUS ero CO3AaHus.

Environmental and Economic Substantiation project has been prepared for organization of Shaitan-Tau State
Nature Reserve within Kuvandyk District of the Orenburg Oblast. The protected area is characterized by high
landscape and biological diversity and ensures stable environmental development of the entire South Ural
Region.

The project contains information about the structure of land resources, about the boundaries and zone of
the reserve area, about internal economic organization, key activities, objects for protection, etc. The reserve
boundaries, urgency, practicability and consequences of its establishment were substantiated.

OKONOro-akoHOMUYeckoe 0OOCHOBaHWE SBMSIETCS OCHOBaHWEM [ANsi MOArOTOBKM MPEACTaBneHust (xopa-
Tanctea) MIMP PO B Mpasutenscteo PP 06 obpasosanum OIY «locyaapCTBEHHBIN NPUPOAHDINA 3an0BEAHNK
«anTaH-Tay»

OcHOBOW 3anoBeaHMKa SBNSAETCS NpaBobepexHbin yyacTok p.Cakmapa, BKIoYaloWuii NecHble yroabs 06-
wein nnowaabto 7004 ra (5 621 ra n 1 383 ra, Yypaesckoe n KyBaHabIKCKOE NECHUYECTBA, COOTBETCTBEHHO).
BTopbiM Knactepom 3anoBefHuKa ABNSETCA KOMNAKTHas rpynna NeCHbIX KOMNKoB Ha nesobepexbe p.Cakmapa
obwwen nnowaaeto 741 ra.

Environmental and Economic Substantiation provides foundation for submitting m——— | > 1L,
an application by the Ministry of Natural Resources to the Russian Government e
for the establishment of the Federal State Institution ‘Shaitan-Tau State Nature
Reserve’.

The main part of the reserve is situated on the right bank of the Sakmara ~ g
River including forest sections with a total area of 7004 ha (5 621 ha and 1 383 y
ha, Churaevo and Kuvandyk forestry, respectively). The second cluster of the
reserve (a compact group of the forest patches) is situated on the left bank of the
Sakmara River with a total area of 741 ha. \_ : _J
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PEBN31A KPACHOI KHUIM AHAO
1 NoOAroToBKa MaTepuanos ANs ee HOBOro n3faHus

REVISION AND PREPARING A NEW EDITION
of the Red Data Book of the Yamal-Nenets Autonomous Okrug

3aBepLueHa pesuaus KpacHoit kiurn AHAO, nogroToBneHa pykonuch €€ HOBO-
ro u3gaHus, BkmtoYaLas o4epkn o 140 obbekTax XMBOTHOTO U PacTUTENBHOM
Mupa. B kHure npeActaeneHa MHopMaLms 0 COBPEMEHHOM COCTOSIHUM PeaKuX
W MCYe3atoLLMX BUAOB (MOMyNsLMiA) XUBOTHBIX, pacTEHNA W rpuboB, 0bUTaOLLMX
(npomspacTatowwmx) Ha Tepputopum AHAO u Hyxpawwmxcs B oxpaHe. [aHa
OLieHKa X BCTPEYaeMOCTH W pacnpoCTpaHeH!st Ha TEPPUTOPUN OKpyra, oxapak-
TepKU30BaHbl HaKTOPbI, YrpoXatoLLne Nonynaumsm peakux BULOB U IMMUTUPYHO-
LMe 1X pacnpocTpaHeHue, NokasaHbl U3MEHEHNS COCTOSHUS PEAKUX W cyesato-
LLMX BMAOB, Npousollenwue 3a nocnegHue 10-15 ner.

el

KpacHo3obas kasapka.
Craryc. Ill kateropus. Peakuit Bug.

Revision of the Red Data Book of the Yamal-Nenets Autonomous Okrug has been
completed and materials for a revised edition prepared. The regional Red Data
Book includes articles on 140 species of flora and fauna. The Red Book contains
state-of-the-art information about rare and endangered species of animals, plants
and fungi, which exist within the territory of Yamal-Nenets Autonomous Okrug.
Occurrence and distribution of rare and endangered species in the territory are
estimated; threats to rare species populations and distribution limiting factors are
characterized; and a status reports are drawn up on the rare and endangered
species monitored over the last 10--15 years.

Popuona pososas.
Craryc. Il kateropus. Wcuesatowmi Bug.

[ns kaxgoro Buaa npuse-

[ieHbl UANIOCTPaLMIA (OpUTVHANbHBIE PUCYHKN 1 choTorpacini), kKapTa [ Pasnen Kpackoi OcHoBHO | Mpurioxe-
pacnpoCTpaHeHusi, ONpeaeneHa KaTeropust peakocTy, AaHbl kpatkoe | kHvrn AHAO crucok Hue
OMnmMcaHwe BHeLLHero 06nuka, CBeAEHUS O pacnpoCTpaHeHUn (B Lenom | Mrexonmrarouye 6 3
W B Npeaenax oKpyra), YACNIEHHOCTM 1 IMMUTUPYIOLLMX aKTopax, He- | Mrypl 19 8
obxoanmbIx Mepax oxpaHbl, nonHas bubnuorpadma. Kuura agpeco- [ permmmm ] _
BaHa cneuuanuctam B 06nacT oxpaHbl NpUpobl, Hay4YHbIM COTPYA- AV 2 -
HUKaM, yyalmumcs, CTyAeHTaM M NpenoaaBaTensaM, LMPOKOMY Kpyry
nioBuTeNel MpUpodbl U kpaesesaM. VIHHOPMALMA O COBPEMEHHOM |20 4 S
COCTOSHUM YSI3BUMbIX TakCOHOB ByaeT MonoXeHa B ocHOBY pabot B | HaceKomble 24 9
OKpyre Mo BeaeHuto KpacHoil KHWMM, CO3AacT OCHOBY NSt MpuHATUS | [lokpbiTocemenHble 57 47
CBOEBPEMEHHbIX MPUPOAOOXPAHHBIX YNPABNEHYECKNX PELLEHNIA. ManopoTHUKOBUAHbIE 2 4
) ) . . . lnayHoBuaHble 1 -
For each species, the regional Red Data Book provides illustrations [ 0ayauee 9 10
(original drawings and photos), distribution maps, rarity ranks, a short T
o AT o WNLLIARHWKM ® 6
description of morphology, distribution data (generally and specifically
within the Okrug), data on population and limiting factors, data on |20 £
protection measures required, and a comprehensive bibliography. [ BCEMO 140 90

The book is intended for experts in the nature conservancy field,
for research workers, students and teachers, for nature-lovers and
regional specialists. Threat status reports on endangered taxons will
be assumed as the basis for providing updates to the Red Data Book,
and will create a managerial decision-making rationale for appropriate
nature conservation.
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KOMMEKCHbIV 3KON0rNMYECKI A MOHUTOPWHI
COCTOSIHMS NPUPOAHON cpeabl 0c060 oxpaHsaeMbIX
npupoaHbIX Tepputopuini CBepanoBckom obnacTtu

COMPREHENSIVE ENVIRONMENTAL MONITORING
of Specially Protected Areas in the Sverdlovsk Oblast

Ha ocHOBaHUM COBPEMEHHbIX NPEACTABMNEHUI O MOHUTOPUHIE COCTOSIHUS NPUPOAHON cpedbl paspaboTaHa
9KCMpecc-MeToamnka KOMMMEKCHOTO 3KOSOrMYECKOro MOHUTOPUHIA COCTOSIHUA NpupoaHoi cpedsl Ceepanos-
CKoW 0b1acTu: yHUuLmMpoBaHsl MeToabl cbopa MHopmaLmuu, YTo obecrneyunBaeT penpe3eHTaTMBHOCTb 1 BO3-
MOXHOCTb COMOCTaBNEHUS NOTy4YaeMoro Matepuana no Bcen Tepputopun HabriogeHni, peanbHyto BbINOMHK-
MOCTb paboT, TOYHOCTb, U JONYyCKaeT paclumpenure pabot B 6yayuiem. OnpegeneHsl OCHOBHble TpeboBaHUS 1
YCIOBMWS BEAEHUS MOHUTOPUHIA: KOMNMEKCHOCTb HAaBMOAEHUI, BPEMEHHON pernameHT, CTporoe cobrnogeHne
npeanaraemMbiX MeTOAMK WU LOKYMEHTUPOBAHWUS pe3ynbTaToB HabMIOAEHWS, CO34aHME LiEHTPanu30BaHHOMO
BaHKa AaHHbIX COCTOSHWA NpupoaHo cpedbl CBepanosckoit obnacTu.

Based on the contemporary environmental monitoring concepts, advanced express-methods for
comprehensive environmental monitoring of the Sverdlovsk region have been elaborated. Data gathering
methods have been unified, which ensures representativeness and comparability of data obtained over the
entire territory under observation; the methods provide feasibility of monitoring activities, ensure data accuracy,
and suggest extended research capabilities in future. Basic requirements and conditions for the environmental
monitoring have been determined: comprehensiveness of observations; time agenda; strict adherence to the
proposed methods and documented observation results; and creating a host-based data bank for collecting
data on the Sverdlovsk region natural environment.

OnpegaeneHbl KOHKPETHbIE 06a3aTenbHble 06bEKTbI HabmoaeHN, 0B0CHOBaH KX BbIGOP, paspaboTaHbl pe-
KOMeHZaLuy No CO3AaHM0 MOSHOM CETM MOHUTOPUHTOBbLIX TOYEK HA TeppUTOpPUK 006NacTy, a Takke KOMNMEKC
CTaHOapPTHbIX METOAMK 3aKknafki NpoOHbIX U yYeTHbIX nnowanei, obsisaTenbHble CTaH4apTHbIE METOAMKM
npoBeaeHNs HabnaeHN, TUNOBbIE (POPMbI OTYETHOCTU MO NONYYEHHbIM pesynbTaTtam. PaspaboTtka npeaHa-
3HayeHa 4ns opraHv3aLmi, 3aHUMAOLWMXCS NPUPOAOOXPAHHON AESTENbHOCTLIO M HAA30POM 3@ COCTOSHUEM
NPUPOLHOI CPeAbl, B TOM YKCIE W OTPACNEBbIX, a TakKe ANs NpenoaaBaTeneil U CTyAEHTOB By30B.

Specific objects necessarily required for observations have been determined, and their choice justified;
recommendations have been made for designing a full network of monitoring points on the territory of the
Sverdlovsk region. A complex of standard methods has been defined for area sampling and record plots;
standard observation methods and standardized reporting forms have been developed. The developed
methods are intended for organizations engaged in nature-conservative activities and supervision of natural
environment monitoring, including industrial organizations, and can also be useful for lecturers and students of
higher education institutes.

620144, r. EkatepuH6ypr, yn. 8 Mapra, 202

WHcTuTyT 3konorumn pacteHui u xuBoTHbIx YpO PAH
OupekTtop akagemuk bonbwakos Bnagumup Hukonaesuy
Ten.: (343) 260-82-55, dakc: 260-65-00, 260-82-56

E-mail: common@ipae.uran.ru, web-cainT: www.ipae.uran.ru



KONNEKUNA BbHOLLUNXCHA PACTEHIA
BoraHu4eckoro caga YpO PAH

‘ COLLECTION OF CLIMBING PLANTS
in the Botanical Garden of the Ural Branch,
Russian Academy of Sciences

B bBorannyeckom cagy YpO PAH cosgaHa opurHanbHas
HaY4YHO-MPaKTUYECKas KONNEKLMS BbIOWMXCS pacTeHui. M3yyerne
ee B TeyeHne 20 NeT No3BONMIIO NPEANOXUTL AMNS UCNOMNb30BaHNS
B HApPOAHOM X035MCTBE HOBbIE, ycToumBLle Ans CpegHero Ypana
BMAbl BbICOKO AeKopaTuBHbIX nuaH 13 poda Clematis, Actinidia n
Apyrue.

The Botanic Garden has an original collection of climbing plants
for scientific and practical purposes. A research conducted for 20
Actinidia kolomikta L. years has allowed using this collection for the selection of highly
ornamental vines of the genus Clematis, Actinidia, etc. for creating
landscapes in the Middle Urals.

B pesynbTate cenekuuu nomnyyeHbl HOBbIE YCTONYMBbLIE 0Bpa3Lbl
Aktinidia kolomikta, nnogbl KOTOPbIX OTNIMYAKOTCA MOBLILWEHHBIM CO-
aepxanue BuTammHa C 1 onTumanbHbIM CoaepKaHnem Bronornyeckm
aKTMBHbIX BeLlecTB P - BUTAMWHHOWM aKTWBHOCTW. [JaHHble obpasupl
MOTYT 1CMOMb30BaTLCS B KAYECTBE LIEHHOTO BUTAMUHHOMO Chipbs U B
KayecTBe AeKopaTUBHbIX pacTeHnun Ha CpeaHem Ypane.

New resistant samples of
Aktinidia kolomika have been
selected, their fruits have a high
content of vitamin C and an
optimal content of biologically
active substances of vitamin P
activity. These samples can be
used as valuable high-vitamin Clematis «Madame Baron-Veillard»
nutrients and as ornamental
plants of economic significance
in the Middle Urals.

Clematis «Sputnik»
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NONYIAUMNOHHDBIE KVJIbTYPbI — HoBbIVi meTopf,
coxpaHeHuns buopa3Hoobpa3vs u reHeTUYECKNX PECYPCOB
necoobpa3syowmnx BUO0B

POPULATION CULTURES: A New Method
of Conserving Biodiversity and Genetic Resources
of Forest-Forming Species

KynbTypb! Gepesbl. YacTHoCTM benbix bepes.

B pe3ynbTaTe KOMNNEKCHOTO 9KONOro-reorpauyeckoro akCnepuMeHTa, Bbi-
MOMHEHHOTO Ha 6a3e MPUPOAHBIX NONYNALMIA U Penpe3eHTaTUBHbIX NOonyns-
LUMOHHbIX KynbTyp 6enbix 6epes (Betula pendula Roth n B. pubescens Ehrh.),
3aNoXeHHbIX Ha nonycubcosor ocHoBe Ha CpegHeM Ypare, nokasaHo, YTo
nonynsAUMOHHbIE KyNbTypbl MO COCTOSIHUIO U XapakTepy 6uopasHoobpasus
(NPeACTaBNEHHOCTM OCHOBHbBIX 3NIEMEHTOB CTPYKTYPbl MPUPOAHbIX MOMyns-
L) MOTyT paccMaTpMBaTLCS Kak OAMH U3 MPUOPUTETHBIX METOLOB COXpaHe-
HWS TEHETUYECKMX PECYPCOB U BropasHoobpasns necoobpasyrowmx BMAOB, B

A complex ecological-geographical experiment has been performed for monitoring of natural populations and
representative population cultures of white birches (Betula pendula Roth and B. pubescens Ehrh.) established
on a half-sib basis in the Middle Urals. The experiment has demonstrated that population cultures distinguished
by the biodiversity condition and character (representing the basic structure elements of natural populations)
can be considered as one of the priority methods for conserving the genetic resources and biodiversity of forest-

forming species, in particular, white birches.

OTnnumtenbHas 0cobeHHOCTb METOAA 3aKM4YaeTcs B TOM, YTO OXpaHa reHeTu4eCknx pecypcos u Buo-

pasHoobpasusi necoobpasyiolumx BULOB M3-3a Aedmunuta WU (parMeHTapHoOCTMH
€CTECTBEHHbIX HACAXAEHMIA, 0COOEHHO B KPYMHbIX MPOMBILLIEHHbIX 1 CEMbCKOXO-
35CTBEHHBIX pailoHax, MPOU3BOAUTCS HE MYyTEM CO3aHUSI CUCTEM FEHETUYECKNX
pe3epBaToB, a NyTeM CO3AaHWsi CUCTEMbI KyNbTypAEHAPOLEHO30B (MOMyMsLMOH-
HbIX KymnbTyp) Ha nonycubcoBoi OCHOBE W Ha 6a3e XOPOLLO COXPAHMBLUMXCS Npu-
POAHbIX NONYNALMA.

OBNACTb NMPUMEHEHUA - NECOKYNbTYPHOE NMPOMU3BOACTBO.

A distinctive feature of the proposed method is that conserving the genetic
resources and biodiversity of the forest-forming species is carried out through the
establishment of a system of artificial plantations (population cultures) on a half-sib

basis supported by well-preserved natural populations rather than through creating |

genetic reservations. That is especially important because of the deficiency and
fragmentariness of natural forests, especially in large industrial and agricultural
areas.

FIELD OF APPLICATION: FORESTRY AND FORESTATION.
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'eHeTuyecknin pesepeat 6epésbi.
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ATPErAT 4519 NOAroTOBKW JIECHOI NOYBbI
AN necoBo306HOBNEHUs

‘ SOIL PREPARATION EQUIPMENT
for Reforestation Purposes

Pa3spaboTaHa KOHCTPYKLMSI HOBOTO BbICOKO3(DEKTUBHOIO TPAKTOPHO-
ro arperata Ans ONTUManbHOW MOAFOTOBKMA MOYBbI Af15 €CTECTBEHHOM
BO30OHOBNEHMSI XBOWMHbIX BWMAOB. Ha ee 6ase Ha KambilunoBckum 3a-
BoAe «Jlecxoamalu» M3roToBIEHbI MPOMBbILLIIEHHbIE 06pas3Lbl arperata,
YCMeLHO UcrbITaHHble Ha Bbipybkax B necax CBepanoBCcKoM, THOMEHCKOM
n KypraHckon obnacren.

A new design of highly productive tractor assemblage has been
developed, which is optimal for soil preparation for natural reestablishment
of coniferous forest. Based on the development, the tractor assemblage
prototypes have been manufactured on industrial scale for the
Leshkozmash Works at Kamyshlov, which have successfully been tested
on the cleared areas in the Sverdlovsk, Tyumen and Kurgan Oblasts.

Arperat npeactaBnseT KOMOMHALMIO NIECHOrO NNyra Ans CO3AaHUs no-

110CbI NOYBbI, O4NLLEHHON OT KOHKYPEHTHbIX TPaB, 1 AUCKOBOW GOPOHBbI

ONS PbIXNEHUst ee AHa, Ans NOArOTOBKW MOYBbI MO CAMOCEB APEBECHBIX PACTEHUIA C LENbK ONTUMU3aLMN

X ECTECTBEHHOMO BO30OHOBMEHMS Ha CMOLUHbIX HEPACcKOpPYEeBaHHbIX BbipyOkax u rapsx. 31o obecneynsaet

CO3AaH1e ONTUMAanbHbIX YCIOBWA ANs 3a4ENKV 1 NPOpaCTaHus, a Takke 415 YKOPEHEHUs BbhKMBAHNS U pocTa

camocea. [pu 3TOM ryctoTa camocesa B 2-3 pasa borbLue, YeM nocne TpaauumnoHHon obpaboTkn noysbl,

pocturas 15-20 Toic. 3k3./ra. MpumeHeHne arperata Ha Bbipybkax obecneynBaeT TpexkpaTHOE COKpaLleHue
3aTpat Ha NnecHble KynbTypbl.

OBNACTb MPUMEHEHWS - NECHOE X03ANCTBO

The tractor assemblage is made of a plough, which removes weeds and clears the land, and a disk harrow,
which is dragged over the ploughed land to break up clods and prepare the soil for self-seeding of coniferous
plants, thus facilitating the natural reforestation of deforested and burn-out sites. Optimal conditions are
thus created for seed germination and for more sustainable self-seeding.
The development provides the self-seeding thickness of 15—20 thousand
specimens per hectare, which is two to three times greater than that obtained by
conventional methods of soil preparation. The developed tractor assemblage
can lead to a threefold reduction in the reforestation costs.

APPLICATION FIELD: FORESTRY
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of Valuable Species of Medicinal Plants in the Middle Urals

PA3PABOTKA CINocob0B BO3AEJIbIBAHNA
Ha CpepgHem Ypane LieHHbIX BUA0B JleKapCTBEHHbIX pacTeHuin
DEVELOPMENT OF CULTIVATION METHODS for Growing '

MpoBeaeHo n3yyeHne 450 BUOOB NEKapCTBEHHBIX W
NPSHO-apPOMAaTUYECKUX  PaCTEHWUNA, WHTPOAYLMPOBAH-
HbIX B NOA30HY toXHOW Tairn CpegHero Ypana, a Takke
PacnpoCTpaHeHHbIX B npefenax YpanbCckoro perno-
Ha. /3y4yeHbl 0COBEHHOCTM aganTauun Ux K MECTHbIM
NPUPOLHO-KNUMATUYECKUM ~ YCHOBUAM 1 YCIIOBUSIM

KynbTypbl. [JaHa oueHka NepcnekTUBHOCTM BUAOB ANS ‘,“ s B
MHTPOAYKLMN 1 BO3AEMbIBAHNS. = .
i) RN
3 } A\

The Botanical Garden of the Ural Branch of the Russian
Academy of Sciences has conducted research of 450
species of medicinal and aromatic plants introduced into
the subzone of southern taiga in the Middle Urals and
distributed within the Ural region. Their adaptation to
local environmental and cultivation conditions has been studied. An assessment has been made to perspective
introduction and growing of the species.

OxuHaLles nypnypHas.
Echinacea purpurea (L.) Moench.

PaspaboTaHbl MeTogbl Bo3genbiBaHus B ycrnosusx CpefHe-
ro Ypana psiga BuooB U3 popoB OxumHaues — Echinacea L.,
Vyjujrikjcybr — Agastache Clayt et Gronov., Jlyk - Allium L., Jlanyat-
ka - Potentilla L. ¢ Lenbto no oboraLueHnio (ropsl pernoHa LieHHbI-
MW B XO3IMICTBEHHOM OTHOLLEHMM Buaamm 1 obecnevermns notpeb-
HOCTM B JIEKAPCTBEHHOM PaCTUTENBHOM Chipbe.

In the conditions of the Middle Urals, the methods of cultivation
of some species from the genus Echinacea L. Agastache Clayt et
Gronov., Allium L., Potentilla L., have been developed to enrich the
flora of the region with species of economic significance and to meet
the local demands for medicinal vegetative raw materials.

MHOrOKOMOCHUK MEKCUKAHCKMIA.
Agastache mexicana (Kunth) Lint et Epl.
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KOJIMEKUNA APKTO-MOHTAHHbLIX 1B
BoraHnuyeckoro caga YpO PAH

‘ COLLECTION OF ARCTO-MONTANE SPECIES OF WILLOW
in the Botanical Garden of the Ural Branch,
Russian Academy of Sciences

[insa coxpaHeHus Bronornyeckoro pasHoobpasns peroHanbHbIX riop B
BotaHnyeckom cagy YpO PAH co3paHa nonomnHsemas KOnnekums apkto-
MOHTaHHbIX WB, HacuuTbIBaKoLas 68 TakcoHOB, MpeacTaBneHHbIX 6onee
yem 200 obpasLiamu Kak NPUPOAHOrO, Tak U KySbTYPHOrO MPOUCXOXAEHNS.
[Mpy MHOTONETHEM U3y4eHUN CE30HHOIO POCTa U Pa3BUTUS BbISBNEHbI 0CO-
BEHHOCTW pa3MHOXEHUs U cnocobbl KynbTYBMPOBAHWS BUAOB MB.

To preserve the biological diversity of the
regional floras, the Botanical Garden has a
collection of arcto-montane willows: 68 taxa
are represented by over 200 specimens
of natural and artificially cultured origin.
Many-year studies of the seasonal growth
and development have revealed breeding
peculiarities and cultivation techniques
most suitable for such plants.

Salix aretica Pall.

Co3aaHHas Konnekuus SBRSIETCA YHUKanbHON 1 Hanbonee NoHOM No cpas-
HEHMIO C OPYrMK perMoHamn Kak no yucny obpasuos, Tak W Mo UX npouc-
Salix breviserrata Flod. XOXA€eHM0. BnepBble 1Cnonb3oBaHbl METOAbI 3eMEHOr0 YePEHKOBAHWS apKTo-

MOHTaHHbIX WB U BbISIBNEHbI Haumnyylume Cpoku pasmHoxeHWs. OTobpaHbl

yCTONYMBbIE NPUPOaHble 0bpasuibl. Ocobyto LIEHHOCTb ANs COXPaHEHMs pea-
KUX BMOOB W PEUHTPOAYKUMM NpeacTaBnalT Tpu Buda aHAemuka — Salix pyrenaica Gouan. S. crataegifolia
Bert. B S. uralicola |.Belyaeva. ApkTo-MOHTaHHbIE 1BbI NEPCNEKTUBHBI NMPY CO3AaHUM POKapUEB, 03eNEHEHNN
MarnblX apXMTEKTYPHbIX POPM 1 FOPOACKUX CaA0B, ANd MENMOPATUBHbIX LENei 1 B Ka4ecTBe MEAOHOCOB.

The collection is unique and rich both in the number of specimens
and in terms of their origin. Methods of green cutting of arcto-
montane willows have for the first time been used, and the best
breeding terms revealed. Stable natural specimens have been
selected. Three endemic species, namely, Salix pyrenaica Gouan.
S. crataegifolia Bert. B S. uralicola 1.Belyaeva, are of special
importance for the conservation and reintroduction. Arcto-montane
willows show promise in the landscaping design as structural
elements in rockeries, in the green spaces of small architectural
forms and urban gardening, and can also be used for soil reclamation
purposes and as melliferous plants. Salix repens L.

620144, r. Ekatepun6ypr, yn. 8 Mapra, 202a

Boranunyeckun cag YpO PAH

Oupektop A.6.H. LlaBHuH Cepren AnekcaHapoBuY 61
Ten./pakc: (343) 210-38-59. E-mail: common@botgard.uran.ru

web-canT: www.uran.ru/structural/institutes/iforestine.htm




OTcenekTpoBaHHbI Ha 3MOCTONKOCTb
KJ1EH OCTPOJIMICTHbIVN ACER PLATANOIDES L.

Selected Frost Hardy .
EAGLE CLAW MAPLE ACER PLATANOIDES L.

3umocTomkie opMbl KrieHa nonyyveHbl METOAOM CenekLumn B BYX NOKone-
HusX. CeMeHa npuBneYeHbl C CEBEPO-BOCTOMHON rpaHuLbl apeana (3anagHbili
CKMOH Ypanbckoro xpebTa) B 1984 r. Ans BblpallmBaHus NePBOro NOKONEHUS,
B KOTOPOM 0TOBPaHbI 3MMOCTONKIE 06pa3Lbl, AatoLme noToMcTeo ¢ 1994 1. B
nepeoM nokoneHun otobpaHbl 6onee 200 ocobeir, OTNMYABLUMXCS NOSHBLIM
OTCYTCTBMEM MogMep3aHMs U cchopMMPOBABLUMX NpsiMble CTBONMbI. M3 1x no-
TOMCTBA PasHbIX NIeT CO3JaHa He UMeloLas aHanoroB cemeHHas 6asa ans
LIMPOKOTO NPOABWKEHNS TOrO BIAA, OAHOMO M3 NyYLIMX NapKOBbIX 4EPEBLEB,
3a npegensl ero apeana.

: In the Botanical Garden of the Ural Branch of the Russian Academy of
Acer platanoides L. netom. Sciences the frost hardy maple has been selected by the method of analytical
Acer platanoides L. summer. selection in two generations. In 1984 seeds were gathered at the northeastern
boundary of the area (the western slope of the Ural chain), where the species
grows in severe conditions. Over 200 specimens were selected from numerous
seedlings of the first generation for frost-resistance and straight trunks. Their
progeny of various years gave rise to a unique seed base to be used for
introduction of the maple—one of the best park trees—into other regions outside
its natural range.

[Ins nony4eHHoOro Hamu KneHa, KpOMe BbICOKOM 3MMOCTOMKOCTH, XapaKTepHa
MPSIMOCTBOIBHOCTb, YTO OYEHb LIEHHO ANS anneiHblx Nocagok. ATOT NPU3HaK,
Kak mokasanu ucnbitaHus B Conukamckom botaHuyeckom cagy, coxpaHset-
cs u B Gornee CypoBbIX ycroBusX. Haww kneH paHblue 3akaH4MBaeT pPocT Mo
CpaBHeHWIO ¢ obpa3uamm Gonee HKHOrO NPOUCXOXAEHMS, YTO YKa3biBaeT Ha
€ro NyyLLyto NPMCnocobNeHHOCTb kK MECTHBIM YCnoBuaM. [laBast xopoLume npu-
POCTbI, OH 0Bpa3yeT MOLUHbIE KPOHbI, NOTHOCTLIO MPOSIBASAS CBOM BbICOKWE
LIYMO3aLLMTHbIE, NbINe3aLynTHble N (UTOHLMAHbIE CBOWCTBA. [lepeBbst UMEIOT
BbICOKYK) CEMEHHYI0 NPOAYKTUBHOCTb 1 XOPOLLYK BCXOXECTb CeMsiH. OBnacTb NPUMEHEHNS: 03eNeHeHNe Ha-
ceneHHblx MecT CpefHero Ypana v 3HauuTenbHoi Yactu Tepputopun Cubupu.

Acer platanoides L. oceHblo.
Acer platanoides L. in autumn.

The selected maples are distinguished by straight trunks, which is useful for wayside ornamental trees in
parks. Trials in the Solikamsk botanical garden have demonstrated that this feature of the selected maple is
retained in more severe climatic conditions. Better adaptability to local conditions is evidenced by their earlier
growth cessation compared to the species of southern origin. Thick crowns are capable of giving off phytoncides
and have dust-protective and noise-isolating properties. Seed productivity and seed germination are high.

Field of Application: urban gardening in the Middle Urals and Siberia.
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KAPTbI TOJIEPAHTHOCTW APEBOCTOEB
K pechonnaummn nUCTorpbI3yLLYMNU HACEKOMbIMMU

' MAPS OF FOREST TOLERANCE
to Insect Defoliation

PaspaboTaHa KOHLENUWs W KpUTepun CO3AaHUst KapT TONepaHTHOCTU 6epe3oBbiX HacaxaeHuin Ypano-
3anagHo-Cnbupckoro pervioHa k 4edonunasm XBoe-nucTorpbI3yLuymy HaCeKOMbIMM BO BPEMS BCTIbILIEK Mac-
COBOro pa3mMHOXeHus. Ha nx ocHoBe 06paboTka o4aroB Ans NpeaoTBpaLLeHns gedonuauum AomKHa NpoBo-
LVMTbCS TOMBKO B APEBOCTOSIX, B KOTOPbIX BOMOXHO YCbixaHue. 10 Hawmm oueHkaMm, 310 He Bonee 20-25%
OT nnowagen ovaros.

A concept and criteria have been developed for mapping of birch forest tolerance to leaf-eating insect
defoliation in the time of the insect outbreaks in the Urals and Western Siberia. These maps allow defining
the forest stands with a high risk of drying more accurately; and it is only these forests that are proposed for
treatment to prevent defoliation. It can substantially reduce the cost of pest treatment operations because dry-
prone stands are estimated to occupy not more than 20-25% of the affected area.

KpuTepum TonepaHTHOCTM HacaXaeHUn K Aedonmaumm OCHOBaHbI Ha yYeTe necopacTuTenbHbIX (penbed,
MOYBbI, PEXUM YBNAKHEHNS, 30HANBHOCTb HACAXAEHUIA — BbICOTHAS M LIMPOTHAS) U KNUMATUYECKMX YCIOBUIA
B NepuoA pedonuavmmn. AHanoroB paspaboTaHHbIM kapTam B MUPOBOW NPAKTUKE HET.

OBNACTb NMPUMEHEHWSA - NECHOE XO3ANCTBO, 3ALUMTA NECA.
Criteria of forest tolerance to insect defoliation are based on the silvicultural conditions of the forest stands
(relief, soil type, soil moisture regime, etc.) and weather conditions in the time of refoliation response. The

developed maps are unique forestry practices.

FIELD OF APPLICATION: FORESTRY, FOREST PROTECTION.

PesynbTat ycbixaHus ApeBocToes nocne aedo- forest stands after defoliation in 1986 (wet soil conditions).
nuan 1986r (BnaxHble ycrosius). TonepaHTHble [peBocTou, Aedonmauums 1986 r (cyxue,
Result of drying of forest stands after defoliation in nepuoanYeckn BNaxHble YCroBus)

1986 (wet soil conditions). Tolerant stands, defoliation in 1986 (dry, occasionally wet

soil conditions).
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ArPOTEXHNKA
CO3[aHuns enoBbIX KYNbTypLEHO30B

AGRICULTURAL TECHNOLOGY .
of Spruce Forest Cultures

Pa3paboTaHo HayyHO-000CHOBAHHOE MONOXEHME BOCCTAHOBMEHMS €NOBbIX IECOB HAa  30HamnbHO-
TUNONOrMYECKoW OCHOBE.

The Botanical Garden of the Ural Branch of the Russian Academy of Sciences has developed a scientifically
grounded proposal for spruce reforestation on the zone-typological basis.

Mpy ANUTENBHOM AKCNIyaTaLmm TEMHOXBOMHBIX NECOB Ypana yXyAwatoTcs YCnoBns CaMmoBO30OHOBMEHNS,
NpoucxoauT cMeHa nopogd. Pa3paboTaHbl 3konoro-arpotexHnyeckue TpeboBaHUs K TEXHOMOTMAM CO3aaHms
W BbIpaLLMBaHMS eN0BbIX (PUTOLEHO30B Ha CEPUN OMbITHO-MPOM3BOACTBEHHBIX YHACTKOB, 3aMOXEHHbIX Ha Bbl-
pybkax CpegHero Ypana. BonbWWHCTBO y4acTKOB COOTBETCTBYET TpebOBaHNAM NEpBOro Knacca Ka4yecTsa,
Mo YCNOBKUAM POCTa — OTMINYHOTO COCTOSHWSA, @ KyNbTYpPLEHO3bl BBEAEHbI B KaTErOpuio LIEHHBIX APEBECHbIX
HacaxaeHwWit.

Over along term of use, dark coniferous forests in the Urals have deteriorated in terms of natural reforestation;
and the species compositions have changed.

Ecological and agro-technological requirements have been developed for the spruce phytocenosis growing
and cultivation techniques. A number of experimental plots of spruce cultures established on the clearings
in the Middle Urals have been used as a basis for the developed agro-technology. A great number of these
experimental plots are of the first class of quality and offer excellent growing conditions. The spruce cultures
obtained are ranked as valuable wood planting.

Field of Application: forestry, forest protection.

[iBaguatuneTHue enoBble KymbTypbl.
Twenty years' fur-tree cultures).
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OEMNOHNPOBAHUVE YITEPOOA
necamu YpanbcKoro pervoHa

. CARBON DEPOSITION
in Forests of the Ural Region

CdbopmrporaHa 6a3a gaHHbIX 0 B1OMOTMYECKON MPOAYKTUBHOCTM OCHOBHBIX NTeCO0Dpa3yIoLLMX ApeBecHbIX nopoa EBpa-
31, BKIOYatoLLas B cebs aHHble 0 Y1CTon nepeidHomn npoaykuymy (YIM). Mo paspaboTaHHbIM anropuTMam BINOMHEHO CO-
BMeLLeHme 6a3 JaHHbIX 0 dutomacce v YT ¢ gaHHbIMK ['ocygapcTBEHHOrO yyeTa necHoro doHaa (IYI19) Ha neconokpeIToi
nnowaay 106 MnH. ra fecsat TepputopuarnbHeix 0bpasoBaHi YpansCckoro pervoHa. B pesynbTate ycTaHOBMEHb! 00LMA
3anac gutomaccsl necos (9,11 mnpga. 1) v rognyHas Y (542 miH. T) 1 cocTaBneHb! KapTbl-CXEMbI TEPPUTOPUANBHOMO pac-
npesfeneHus yrnepogHoro nyna W roauYHONo AEenoHMpOBaHUS yrriepoda B iUtomacce NecHoro nokposa (puc. 1).

A database has been compiled on the forest-forming species of Eurasia, which includes biological efficiency and net primary
production (NPP) data. Algorithms have been elaborated to integrate the forest biomass and NPP database into the National
Forest Inventory (NFI), which cover the data on 106 Mha forested area of ten territorial divisions of the Ural region. As a result,
the total forest biomass (9.11 billion tons) and the annual net primary production (542 million tons) have been established; and
geographical maps have been drawn that provide estimates of the carbon pool distribution and annual carbon deposition in the
biomass of the forested areas of the Ural region.

Puc. 1. Pacnpepnenerue 3anacos yrnepoja (cnesa) v ero rogyHoro AenoH1poBaHus (cnpasa) B ' e )
chuTomacce HacaxgeHuin B pacyeTe Ha NeconokpbITyo nowaap. pagauuy 3anacos yriepoaa, T/ : 5
ra: | - 8,0-45,2; Il - 45,2-53,1; Ill - 53,1-59,8; IV — 59,8-124. ['papauuv oenoHnpoBaHus yrnepoza,
T/ra: 1 - 0,4-3,0; Il - 3,0-3,7; Il - 3,7-4,2; IV — 4,2-7,2. CnnoLuHoM nuHuei 0603Ha4eHbl rpaHnLbl
NECHUYeCTB, NYHKTUPHOW — KXKHbIE rpaHuLbl: 1 — TYHAPbI, 2 — NeCOTyHApPbI, 3 — CEBEPHOMN Talrk,

4 — cpepHeit Tanrn, 5 — toxHon Tairu. byksamu 0603HaueHbl aAMUHUCTPaTVBHbIE 0bpa3oBaHus: A —
fAmano-HeHeukuit AO; b - XaHTbl-MaHcuiickuit AO; B — pecnybnuka Komu; ' — Ceepanosckas o6n.;
[ - TiomeHckas 061.; E — KypraHckas o6n.; XK — Mepmckuii kpair; 3 — bawkupns; U — Yensburckas
06n.; K- OpeHbyprckas obn.

Fig. 1. The map of carbon pool (a) and annual carbon deposition (b) in forest cover of the Ural region.
Ranges of carbon pool values, t per ha: | - 3,0-38,5; Il — 38,5-46,5; Ill — 46,5-54,5; IV — 54,5-110.
Ranges of annual carbon deposition values, t per ha: 1 -0,4-2,7; Il - 2,7-3,4; Il - 3,4-4,0; IV — 4,0-5,8. Thin continuous line designates the
boundary between forest farms, thick continuous line designates the boundary between administrative regions marked with letters and thick
broken line designates the southern boundaries of (1) tundra, (2) forest-tundra, (3) northern taiga, (4) middle taiga, (5) southern taiga.

Mogenu 1 anropuTMbl pacveToB peasni3oBaHbl B MHOPMaLMOHHOR CUCTEME B cpeae
bt Natural. CosfaHHas cucTema faeT BO3MOXHOCTb aBTOMATUYECKOrO pacyeTa yriepoaa,
~F EXXErofHO AEMOHUPYEMOrO NECHLIMM 3KOCUCTEMaMM YPasbCKOro pervoHa (MpUXoaHoM Ya-
CTW YINEePOAHOTO LWKa), U aKTyanuaauun pacdeTa npu niobbix M3MEHEHNsX kak B 6asax
[aHHbIX N0 OLieHKaM AenOHUPYEMOro Yrieposa Ha KIlo4eBbIX y4acTkax HacakaeHuiA, Tak
1 B 6ase gaHHbIx MYJ1O. Bee pacyeTbl BbIMonHAKTCA Be3 yyacTis onepaTtopa ¢ aBToma-
TUYECKOMN Nepefaden UTOroBbIX 3HAYEHMIA B CPedy OTOOPaXEHNs Ha 3MEKTPOHHbIX KapTax
(puc. 2). AHanuT4ecKuin 6MOK CMCTEMbI MPOCTPAHCTBEHHOMO aHanmaa AenoHUPOBaHMS
yrnepozaa necHoIMmM akocucTeMamu Ypana paspabotaH Brnepsble. O6nacTtb npuMeHeHMs:
oLeHka 6rocdepHoit porv necoB Poccum, B YaCTHOCTH, YPOBHS MOTEHLMANBHOIO NOro-
LieHVst BbIBPOCOB AMOKCKAA Yrepoaa NECHbIMI 3KOCUCTEMAMM.

Puc. 2. OTobpaxeHne Ha 3NeKTPOH-
HOW KapTe 3HayeHuin putomacchl
no dpakumsM Ans Kaaon nopogbl
no KaxaoMy necHudyectsy. Kapta

coaepxwt 12 cnoes. The models and calculating algorithms are realized in the information software system

Fig. 2. The electronic map showing
possibilities of extracting biomass

data for any forest farm and species.

The map contains 12 layers.

“Natural”. This system allows automatic calculating of the carbon pool and annual carbon
deposition on forested area as well as actualization of calculations upon any changes either
in the forest biomass and NPP database or in the NFI data. All calculations are unattended
operations realized in an automatic regime, with the summarized data communicated to

the imaging media on electronic maps. This analytical system for spatial distribution analysis of carbon deposition in forest
ecosystems of the Urals has been created for the first time.

Field of Application: evaluation of the effect exerted by Russian forests on the biosphere, in particular, an estimate of the level
of carbon dioxide absorption by forest ecosystems.
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