H3zeecmua Hayuonanvnoti Axademuu nayx Pecnyénuxu Kasaxcman

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES OF AGRICULTURAL SCIENCES
ISSN 2224-326X
Volume 2, Number 32 (2016), 48 — 54

KOKDZHON PHOSPHATE DEPOSITS IN THE DUMP DAMAGE
BY MAN-MADE AGRO-ECOLOGICAL RECOVERY STAGES
THE IMPORTANCE OF TECHNICAL RECLAMATION

F.E. Kozybayeva, M. Toktar

Kazakh Research Institute of Soil Science
and Agrochemistry named after U. Uspanov, Almaty, Kazakhstan
murat-toktar@mail.ru

Key words: Technical reclamation, loam breed, dump and design

Abstract. This study provides results of agricultural landscapes and ecological restoration activity performed
in the Kokdzhon phosphate mining of the Zhambyl region (a semi-desert mining area of Kazakhstan). The test area
was made by a quarry-hole, about 2 hectares wide, that was preliminarily filled with the earthy material of a dump
and, subsequently, leveled. Technical and biological reclamation works were carried out in two stages. Technical
cleaned surface of the mound in the reclamation of large stones, mixed with rock pits filled. The total volume of
human transported material (HTM) used was 700 tonnes. Physico-chemical and agro-chemical properties were
identified. The content of this article is to include a technical stage of reclamation.
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KAFTATJIAPBIH KAJITIBIHA KEJTIPY/E PEKYJIbTUBALIUSIHBIH
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AnHoTtamust. KaMmObIn1 OOIBICHIHBIH JKapThUIAH IIenmal aMarslHAa opHanmackaH Kexokon (ocdopur keH
OPHBIHBIH TEXHOTCH/I 2 - YHIHAICIHAC arpoidasamadTTapapl KadmblHA KEJATIPY, KOPIIAFaH OPTAHBIH IKOJIOTHSLIBIK
KbI3MCTIH >KAKCapTy MAKCAThIHAA 2 TEKTap TYKIPHOE TENIMIHE PEKYIbTHBAIMSIBIK *KYMbBICTAPHI XKYpriziaai. JKanmsr
PCKYIBTHBALMAIAY SKYMBICTAPHl TCXHHKAJBIK JKOHC OHONOTHAIBIK CKi KC3CHAC KYprisimmi. TeXHHKAIBIK
PEKyIbTHBALMIAY KE3CHIHAC YHIHAIHIH OCTKI KaOaThIHIAFHI YJIKCH TAaCTAPJAH Ta3apThUIbII, apanac KbIHBICTAPMEH
IOYHKBIPJIAP TOJTHIPBUIGIN, TCTICTCNIN, TCXHUKANBIK Tamanrapra caii 30 cM OomareiH 700 TOHHA KyMOaIIBIK
TOCENIN, TPAKTOPMEH Terictennai. JKoHE TerimmeH KyMOAMMIBIKTAPABIH, (PH3HKA-XHMUSIIBIK, ATrPOXHUMIESIIBIK
KacHETTEPl aHBIKTAIBIHABL. byl MaKaTaHBIH Ma3MYHBI TEXHHKAJIBIK PEKY IbTHBANMSUIAY KE3CHIH KAMTHIBL.

Kipicne

Tay-keH eHAIpici KYMBICTAPBIHBIH CAAAPBIHAH dNeMIeri OYIIHICH KEPICPAIH ayMarbl HKaJIbl XKep
keneMiHiH 1 % kypaiizer [1]. Artponorenai Oyninren skepiep KP xammer xep keneminig 0,07 %,
nadaanel Kazdamapael eHmipy Oapeickinaa OymiareH skepmep 0,02 % kypaiigsr [2]. XKone kenreren
afiMakTap YIIH MaHBI3Abl JKEP HBICAHAAPHI Maiaibl KazOamapabl eHAIPY YIIH YChIHbLIAAB. |lafinamst
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Kazbamapapl eHIIpY YVINIH KepAiH OeTki kabaTelH KazOamay »KYMBICTapbIH JKYPrizy Kehbip cHpek
KE3ICCCTIH OCIMIIK TYPJICPIHIH KOFAJIBIN KETYIHE KoHE OHOTONTAP AbIH OYIIHYIHE aibin Keaeai |3, 4].

YKep - amam TipuIimiri TIKSICH TOYSAAl, MAHBI3AB pecypcTapabiy Oipi Gosbim Tadbinagsl. FeiibiM MeH
TCXHUKAHbIH, OJKOHOMHUKAHBIH JaMyblHA, ©HCPKOCINTIK KEH OPBIHAAPBIHBIH KCHCIOIHE, Kaja
KYPBUIBICTAPBIHBIH JaMYbl JKOHC XAIIBIK JKaH CaHBIHBIH KoOCIOiHEe OalNIaHBICThI MUHEPALABl PECYPCTAPIBI
nadaanaHy KbeUIAH-KBLIFA apTa TYCyae. byrinr TaHga 0i311H KOFaMHbBIH KOHE OPKCHHCTTIH JaMVYBI Tay-
KEH HepkocibiHae madmanel kasbamapael kasOamay, eHIIpY, eHIEY kyMbictapbiHa Toyennl. CoOHBIH
HOTIKECIHAEC Maiaansl kaz0anapasl kazoanay OapbIChIHAA JKEPIAIH OPTYPIIL JKEP acThl TAY *KbIHBICTAPBIHAH
TYPATBIH KAABIKTAPABIH JKEPAIH OCTKI KabaThlHA TOTUICTIHAIKTCH >KEPAIH TaOWFH TMIINiHIH Oy3abl.
Hotwkecinae opTypnl KangelKTapAaH TYPaThIH, SPTYPIl MINIHACTI OHEPKOCcin YHiHALICep] naiaa Oomaasl.
CoHplMeH Katap, JaHAmaTTapJarkl TONBIPAK KOMIIOHCHTTEPIH, TOMBIPAK KaOaTTapblH, TOMBIPAK
KYPBUIBIMAAPBIH, TOMBIPAKTBIH MHKPOOHOJIOTHSIBIK KAVBIMIACTHIFBIH OY3aTBIHIBIKTAH, KOPLIAFaH
OPTaHBIH SKOJIOTHSITBIK KBI3METIH KAKCAPTY YIOIH MAaHBI3AbI PO aTKAPAThIH 6CIMIIK KaMBLUIFBICHIHBIH 12
JKOFQNIBIN KETYIHE anbin Kejiaeal. MyHzmal ypaicTepIiH KAPKBIHIBLIBIFRI KOFaMAA Y/IKCH allaHaary-
WbLIBIKTAP TyAbipaabl. COHOBIKTAH, TCXHOTCHAI OYJIIHICH JKCPICPAl KaWTa KAIMbIHA KEATIPY ©3CKTI
MaceneaepAaiy Oipi Gosbit TabbLIaab! |3, 6].

TaOuru opTaHBIH TEXHOTCHl OYIIHY1 YIKEH ayMaKTaFbl TOMBIPAKTAPAB! ACTPAJALMIFa YITBIPATAIEL.
OCIMIIK >KaAMBUIFBICBIH KAWTa KaIMbIiHA KEATIPYAS KUBIHABIKTAP Tyabipadsl. Komaiiceis ¢usnka-
XHUMUSJIBIK KACHETTEP TOMBIPAK TY3LIY YPAICTCPIH JKOHE ©CIMIIK »KaMBLIFBICBIHBIH Taiga OONYBIH
Texxehni. YHIHAIIepAe Ke3ASCeTIH KoTaich3 GakTopaap: »KOFaphl KOHLICHTPALMAIB METAI AP ABIH OOTyEI
JKOHE VHIHAI KYPaMbIHAA TaCTAPAbIH KOI OOMYBI, BUIFAIIBLIBIKTBIH TOMCH/ITI, THIFBI3ABIKTHIH KOFAPHI
0OMYBI, TONMBIPAKTY3YINl YCAaK MarepHaigapAblH a3 OONybl, TONBIPAKTY3YINI MaTCpPHANIAPABIH KOHE
OPTaHMKAJIBIK, 3aTTapAbIH TambLIFbIH KaMTHIBL [7, 8]. TexHorenai OyTHICH Kepacpl KalTa KaIIbiHA
KEATIpYAC OHOMOTHANBIK PEKYIbTUBALMSIHBIH JKYPLi3iAyl HETi3lHEH COHKEC TYPJICPAIH AYpHIC
TAaHJATYbIHA, KCH OPBIHAAPBIHBIH TOMBIPAK TPYHTTAPBIHBIH OCTKI KaOaThiH JKaKcapTyra OalIaHBICTHI.
CoHBIMCH KaTap, TOCCIrCH TOCCHIIUTI TOMBIPAKTAK TPYHTTAPABIH CAalaiblK KOPCETKINI KEH OpPBIH
TONBIPAKTAPBIHBIH TAPAMETPICPIHE COHKECTIr PEKYIbTHBALMSUIBIK KYMBICTAPABI JKAKCHI KOPCETKIII-
TEpMEH KaMTamacel3 eteai [9]. byniHren »xepnepal pekyIbTHBALMIAYIA PEKYIbTUBALMSIBIK MKYMbIC-
TapAbIH JJICTEPl TCK KaHA Tay-KCH OHIIPICIHE, YHIHAUICPAIH OWIKTIrT MCH OCTKEHIIriHEC, TaOWFH KCH
OPBIH TOTBIPAKTAPBIHA, TCOKIMMATTHIK XKaFAalnapra raHa OalNnaHBICTHI €MEC, COHBIMEH KaTap, KCH OPBIH
TOMBIPAKTAPHIH KAKCAPTYFA 9CEP €TETIH 6CIMAIK TYPJICPiH TaHAay eTe Manpiasl [10, 11, 12].

TexHUKAIBIK PEKYIPTUBALIMSIAY KE3CHIHAS YHIHALICPAIH OCTKI KabaThl TEriCTEIIN, aJgblH aia
KapamaibiM TEXHOTCHAI JaHImadT KaabIMTaCTHIPbUIAAbl. OHACACTIH aurochepatapabl T€OXPOHOJO-
THSJIBIK [OKATAAa KE3AECETIH KOJalCh3 cyOCTpaTTapAbl KOJIAHIBl MKBIHBICTAPMEH, KyMOANIIBIKTAPMCH
KaOyIpl KOKET eTeai. Tay-KeH JKYMBICTAPbIHBIH KypaMbl Ka30a >KelpanapAbl, apHAHBl THAPOTCXHOIOTH -
JBIK IC-ImapajgapAbl KYPriyal, KYPbUIBIC >KOJAAPBIH CAlyAbl KaMTHABL. YHIHZAIHIH OCTKI KabaThiH
TETICTEYAE JeCCTIH OCTKI HeMmece Ty3aaHOaraH KyMOAIIOBIKTAPbIH TOril, CEICKTHUBTI ©HICITCH
TOMBIPAKTHIH KyHAapybel KabaTeiMeH a0y kakeT. KeiOip xarpaiinapma, OeTki kaOaThl apLIbUIFaH
JKBIHBICTAPABl KYMOATINBIKTAPMEH JKAMKAH KE34C >KBIHBICTAPIbIH TCXHOIKOKYHEICPIHAC TUTO3EMIAAp
nmaiina Oomaner. [13]. TexHHKAIBIK PEKYIBTHBALMS JKYPri3reH KE3AC PEKYIBTHBALMS SKYMBICTAP
JKYPTI3UIETIH TeIIMACPIHIH a0MOTHKAJIBIK, 6TC¢ KOJIANUCHI3 JKaFAaiIaphl, THICTI TCXHUKABIK, ©3r¢PICTCPACH
KCHIH apel Kapal, e3[iriHeH YHICCTIKTIH maiiaa Goaysl YINIH TEXHOTCHAI OYIIHTCH KepiepAl KalImblHA
KEATIPYTe KAKSTTI MaTepuaigap/pl naiaaaanyra keHec oepeni [14].

Kewkon ¢ochopurTi KEH OpBIHIAPHL AINBIK KaphepuiK OAICIEH Kazdanmay IKYMBICTApBIH
JKYPTi3IICTIHAIKTCH YIKCH ayMakTarbl arpoiaHgmadTrapasl Oy3agel KOHE KOPLIAFaH OPTAaHBIH
SKONOTHAIBIK KBI3METIH HAIIApiaTaabl. AVbIIIIApyallbUIBIFEl AHHATBIMBIHAAFBI KAUBLIBIMABIK JKEPIACPAl
KAJIMBIHA KEATIPY JKOHE KOPILIAFAaH OPTaHBIH SKOJOTHSIBIK KBI3METIH KakcapTry MakcarelHaa Kexxon
¢$ochopUTTI KeH OPBIHAAPBIHBIH TCXHOTCHAl OYMIHreH NaHamadTTapblH PEKyIbTHBALMSIAY OYTiHI1
TaHJA 6T¢ 63CKTI MOcENenepAiH Gipi OOBI TaObLIATBL.

2. Matepuajigap KoHe 3epTTey dAicTepi

2.1. 3epTTey HbICAHBI

3eprrey Hbicansl KamObin oOneickl Kexokon docdoputti keH opabl. KeXKOH KEH OpHBIHBIH KAIIIIbI
aymarel 277,83 rekrapasl Kypaiasl. Kyprak KIuMMaTThl, KBIIABIK TYCETIH JKaybIH-IIAIIBIH Memamepi 200-
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250 mM. A¥MMaKTBIH KBUIOBIK OpTamla ayeITKy Temmeparypacel 6,5 -10,5°. Taynael skoHE CONTYCTIK
aygangapeiaaa 6,5-8°, oprameikra 9-10°. JKbIIaelH KBLTEL KE3CHACPIHACT] ayaJarbl TEMICpPaTypa TayIbl
JKOHE CONITYCTIK LIeTKI ayaaHaapaa oprama 15-17° kypaiinel. Opransikra 18-19°. Kelibip xbuigaper
KYHACTIKTI TeMrepaTypa mejial ay ranaapaa 45-47°, an rayne ayaasgapaa 40-42°.

Kerxon dochopurri keH opeiHaapel TeHI3 aeHredineH 500-700 m Owmiktikte opHanackan. Kem
KabaTThl OHCPKOCIN YHIHALICPIHCH xoHe OipHeme ipl kapbepiacpacH Typaisl. KapeepnepaiH y3bIHABIFEL
1,6 - 2,98 xm , eni 360-430 m, Ouixriri 90-95 M. 3 eHepkocin yHiHAINCpiHEH TYpaabl. OnapasiH OHIKTIr
50-70 m. Kammer aygangaper 16-27 rexrapael kypaiimer [15, 16]. Kaparay ankaGeiHza opHamzackaH
tochopur ken opreiHaaps JKanatac, Kexcy, KexkoH ipi keH opeiHOapeiHaH Typanel. bizmiH seprrey
skyMeIcTapeIMBI3 KekkoH GocdopuT KeH OpEIHAAPBIHBIH 2-111 TEXHOTCHl YHIHAICIHAE KYPTi3iaal.

Cyper 1 - 3eprTey HbICaHbI

2.2. 3eprTey aaicTepi

TexHUKAIBIK PEKYIPTHBALMSLIAY CATHICHIHAA VHIHAIHIH OSTKI KabaThIHAAFbI 1PI-KECEK TacTapabl T.0.
KalNIeIKTapael YHiHAINepAiH 1etiHe kapai, T-330 TpaxTopbiMeH Ta3apThim, 2 TEKTap KeNCMIHICTI
TOKIpHOE TemMIACpiHe OCIMAIKTCPIIH 6CYIHE KOMAMIbl »KaFmad »kacay VIOiH, apHaibl MalldHATApMCH
KamelHABIFRL 30 cM GosmareiH, 700 TOHHA KyMOQIIIBIKTBI TOIMBIPAK TOTIM, TCXHUKAIBIK TAJTANTapFa Cai
5KACaH/ bl TOMBIPAKTPYHTTAPHI KACATBIHIBI.

Yiiaginig 6eTki kabarbiHa TeriireH kymOammbikrapabiy 0-30 cMm xabatbiHaH 4 KalWTaTaHbBIMHAH
TOMBIPAK YArLICPl ajablHABL. TOMBIPAK YATUICPIHIH JKAJIMbl TAIJAYbl 3CPTXAHANBIK JKAFAalaa FhITBIMH
TajanTapra cai KCHIHCH KOJIAAHBLIBII KYPreH 9A1CTEMEICPMEH KYPrisiil.

TombIpakThiH XUMUSIBIK aHaau3aAepl « TombIpakTapAplH XUMHESUTBIK AHAMH3ACPIH Taaaay OKy
Kypanae»y OolibiHINAa aHbKTadbiHABL (17). TompIpakThiH TpPaHYIOMETPUSIBIK Kypambl KauuHCKHITIH
saictemeci OofipiHIna aHbKTaabiHABL (18). YKanmsr kapOoHaTTap ra3 keaemaik dJicieH aHbikTaaae (19).
XKanmer kamuii Magurut aaiciMeH aHbIKTaIbIHABL (20).

Bynminren okepiepre KyMOATIUBIKTAp Terim pPEKyJAbTHBALMSAIAY HETI3IHEH arpapiblk OpMaH
HIapyalnbLIBIFbl YIOiH naiaanansuiagsl. KymOammelk TeceHIITepaiH KaabiHAbiEsl 0,3 MeTp OosraHaa,
OCIMIIKTEPAIH OHIMAIMIT YINH Komakiel Oomansl [22]. YiinaiHiH OSTKI KaOaThIHAAFl YIKSH TacTapJaH
Ta3aPThIIBIN, APATAC JKBIHPICTAPMEH IIYHKBIP/IAP TOATHIPBUIBII TCXHUKAJIBIK TAJTANTAPFa Call TA3apThIl,
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KyMOQMIIbIKTap TOriN, TericTey — Kelecl KE3¢HAC OHONOTHAMBIK PEKYIbTHBALMANAY >KYMBICTAPBIH
JKYPTi3VAIH aTFaIlKbl CATHICH OOIBIT TAOBLTAIBL.

Kecre 1 - PekynbruBanusnay GarbIThIHBIH TEXHUKAJBIK Tanantapsl [21]

PekynbpTrBaiysiay 6arbiThl Konpany TexHUKaJIbIK TalanTapbl
AYBIII apyaIibUIbIFbL Keranpauapipy, | Kymbanmeikrap — terinm, GeTki kabaThiH  Terictey.  TeceHIimmTi
Oay-06aK KyMOaIbIKTapblH KAIBIHABIFLL 0,5 MeTpieH, an KyHapiel KadaTel 0,2-

0,3 wmerpaen kem OGommaybl THIiC. beTki KaGaTbIHAAFbl —TeriiareH
MaTepHaIJapblH THAPOTOTHIILIK KYpamMbl JKaKChl JKoHE KypaMbiHa
SUAHIBI DfeMeHTTep OonMayra Tuic. TeceHimTi KyMOGammbIKTapAbiH
THIFBI3ABIFBL 1,5 T/em® acmaybl tric. Kym koHe MmaHabl QppakiysiapbiH
KaThiHachl 1:3 Hemece 1:2 Gomywl Thic. Keyextimiri 40-50 %-man TomeH
Gonmmayra Twic. Hatpmii skoHe Maruuii cynbdartapel 5 %, HaTpwmit
okcuarepi 0,01 %-man acmaysl Tvic. pH MaHi 6-8,5 apanbirbiHaa Gomybl

THIC.
OpMaH Iapy armbLIBIFI Aram bertki xabateiHa TeTiNMeTiH KyMOAIIIBIKTAp KEPriliKTI opTara KOMaiibl
eCIMIIKTEpI, GONyBl KaskeT. AFal eciMIIKTepl YIIiH KyMOaTbIKTAPABIH KaTbIHIBIFBI
faxIa 0,3 meTpsien keM Gonmayra THic. JKammbl TeriieTiH TOCEHIIMTI KaGaTThiH

KanblHABIFE 0,4 MeTpaeH kem OGonmayra Tuic. KypambiHAa 3HUSHIBI
JNeMeHTTep GoTMayra THiC.

Tay-keH eHAIPICIHIH TCXHOTCHAl OYMIHICH TaHMIA(TTApPbIH arpo3KOJIOTHSIBIK PEKYIbTHBALMIAY
skobamapsl; rpadukanbik sk00a, TIK CBI3BIKTHI K004, a3bIK-TYJIK TI30CKTI 3k00a, YaKbIT KO0AChl KOHE
HHKeHepik xoba [23]. [ paguranviy dncane mix Col3vlkmsl 2cobanay — Tay-KeH OHAIPICI KYPri3uireH
pensed MEH SKep HBICAHAAPHIH TONBIK HNalJanaHy »KOHE OHTAMIBI TApanblll MKEPTUTIKTI THAPOIOTHSIBIK
JKOHE KIIMMATTBIK JKarjainapael icke aceipy [24]. Aszwix-mynix mizbexmi 2#cobandy — XalbIKKA VYIIbL
3aTTapAbIH VHITTBUIBIFBIH a3aHTy, OPTYII VI 3aTTApJaH YIAHYABH aIAbIH any JKOHE KOpFay MapanapbhlH
Kyprizy [25]. Vaxwim owcobacer - XeprijikTi pecypcTapAblH VaKbIT PUTIMIH KEIECl arpO3KOIOTHSIBIK
JKapaMIbl capantamManapablH HOTHKeCT OOMBIHIIA TYPaKTaHABIPY [26].

Kerxon $ocdopuTTi KeH OPHBIHBIH YHIHALICPIH TEXHUKANBIK PEKYJIbTHBALUANAY KC3CHIHEH KCHIH
aylaHAapAblH ~ KIMMATTBIK  OKaFAadgapeiHa, YHIHOUICPAIH KypaMbiHa, (U3UKAIBIK, XUMUSIIBIK
KACHUETTCPIHE, TY3LUTICIHE Kapai OTHIPHIM, MOl alMaKka Te3iMal (PUTOMEIHOPAHTTAP IR TAHIAI, 6CIipim,
PEKY IBTUBALUSIIAY JKYMBICTAPBIHBIH TOKIPUOCIIIK 1C-IIapaaapbiH JaHbIHAAMN, aNJaFbl YAKbITTA TCXHOTCH/II
OYMIHICH >KaHBITBIMIBIK JKEPICPAl KAIMBIHA KEITIPY KOHC KOJCMIH YIFAWTY, ©CIMIIK >KAMBLIFBICHIH
KAJMbIHA KENTIPIN, ayara TapalThlH KeMIp KhIIIKBLI ras3elHBH MemmepiH asaiity. CoHpaii-ak, Tay-KeH
OPBIHAAPBIHBIH, ~ CAHWUTAPJBIK-TUTHCHATBIK  JKAFAAWBIH  JKAKCApThIN,  TYPFBUIBIKTBI  XaJIBIKTHIH
JCHCAYIIBIFBIHA KAFBIMABI OCEP CTETIH OSKONOTHUIBIK OPTa KAIBINTACTEIPY - PEKYIbTHBALHAIAY
JKYMBICTAPBIMBI3IBIH HET13T1 MaKCATTAPBIHBIH O1pi.
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a. Yiiuml 6. Yitinzire KymOammbIKTap c. Terinren KyMGanmbIKTapIbI
TOry KeseHi TericTey Ke3eHi
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3. AVIIHFAH HITHIKEJIEP JKOHE 0J1APABI TANKBLIAY

TexHuKaIbIK PEKYNbTUBALMANAY KE3CHIHAC TerinreH kymOammbikrapAasiH 0-30 cM kabaTbiHAH
AJbIHFAH TOMBIPAKIPYHTTAPBIHBIH 3CPTXAHANBIK TalAay HOTIGKENCPl OOMbIHINA KyMOQIIIBIKTAPIbIH
IPaHyJIOMETPHSIIBIK KypaMsbl ipi WaHasl, KyMAbl Gpakipsnapaan typansl. Kymuaer dpaxmpsnap (38,4 %),
manasl Gpaxuusanap (51,72 %), ryatamer dpakuumsnap (13,4 %). Anpiaran HoTHKenep OoibIHIIa KyMOa-
LIBIKTAP/IBIH TPAHYJIOMECTPUSUIBIK KYPAMbIHAA IMAHAbl (PaKUsIapAblH OachiM OOJybl ©CIMIIKTEPIIH
©CYIHE JKOHE TOIMBIPAKTHIH OCTKI KaDATHIHIA arperaTTapAblH TY3LTyiHe, aIMACIIaIbl KATHOHIAPIBIH CIHIPY
KCLICHACPIHE, TOIMBIPAKTHIH Cy OTKI3TIIITITIHE KOMaNCch3 Oosbin keaeai. Kapamrpiaal memmepi ete a3
(0,18 %), consiven karap xaansl a3oT (0,035 %), docdop (0,08 %), kammii (0,56 %) oprata MoHALPI A
©TC TOMCHI'1 KOPCCTKIIITI KepceTeai. AnMacnasibl CIHIPY KSIICHIHIH KaJlbl KOCBIHABICH (9,2 mMr/3kB), pH
peakuusach OOibIHIIA CLITLTIK KacueT kepeeTei (8,41) (2-kecte).

2-kecte - Toxipube TeTiMAEPIH/IET] TOIBIPAKT PYHTTapBIHBIH MapaMeTpiepi (N=4)

TonpIpakrpyHTTapBIHBIH TTapaMeTprIepl Opraia Min. Max. Max- Min. CraHaapTThl
ayBITKY
Kympr(1.0-0.25 mm) % 3.81 225 4.72 247 1.16
Kymp1(0.25-0.05 mm) % 34.6 32.5 36.5 4 1.64
1Haryte1(0.05-0.01 mm) % 32.4 30.8 332 24 1.1
IHarytpr(0.01-0.005 mm)%o 10.3 7.3 12.6 53 1.1
IHaryp1(0.005-0.001 mm) % 9.22 447 16.2 11.7 4.96
Tyu6ans(<0.001 mm) % 134 113 16.2 4.9 2.1
Kapa mmipinai (%) 0.18 0.16 02 0.04 0.02
Turie (%) 0.15 0.07 0.26 0.19 0.08
Kammet N (%) 0.035 0.03 0.04 0.01 0.008
JKoumxevansl N (Mr/kr) 9.1 5.6 14 8.4 3.52
CaCO; (%) 3.52 2.6 4 1.4 0.54
JKammst P,Os (%) 0.08 0.04 0.12 0.08 0.03
JKoumkemvanst P,Os (Mr/kr) 4.75 1 12 11 2.59
Kammst K,0 (%) 0.56 0.17 0.9 0.73 0.31
JKommxemvanst K,O (Mr/xr) 148.4 141.2 1554 14.2 5.86
(pH) peakimsicbl 8.41 8.34 8.52 0.18 0.08
Cayr/oxm100 5.1 4.67 5.17 0.5 0.25
AJMacmiabl Mg rsie100 2.99 2.1 3.69 1.59 0.64
Nayr/oxm100 0.95 0.73 1.15 042 0.19
Kamoxe/100 0.15 0.11 0.18 0.07 0.04

TerinreH KyMOATIIBIKTAPABIH KOPEKTIK KYpambl, CIHIPY KEIICHACPI OOUBIHIIA TOMCH MOHIC HE.
JKoHe rpaHyIOMETPHAIBIK KYpaMbIHI2 MAHABl (pakiusiap 0ackiM OONFaHIBIKTAH, Keleci OHOMOTHSIBIK
PCKYIbTHBALMAIAY KE3CHIHAC TOMNBIPAK TPYHTTAPBIHBIH KYHAPIBUIBIFEIH, (H3HKATIBIK KACHETTEPIH
JKAKCAPTATHIH OHOJIOTHSUTBIK, THIHARTKBIIITAPABI (OMOKeMIp) koHE (GUTOMETUOPAHTTAPABI AYPHIC TAHAAY
JKOHE OJIapAbl JAMBIHAAY 6TC MaHBI3bL.

4. KopTbIHABI

Kapreinaii menai afiMakrapaa opranackaH KexxoH ¢ochopHTTI KeH OpBIHAAPBIHBIH TEXHOTCH.I
OHEPKOCIN YHIHAINCPIHIH KYpaMbl, KEp acThl Tay KbIHBICTAPBIHBIH OPTYPIl TACTH KalaTTapblHAH
TYpaThIHABIKTAH YHIHALTEpAiH OeTKI KaOaThlH TA3apThI, KYMOATIINBIKTAP TOril, TEXHUKATIBIK PEKYIbTH-
BaLMANIAY JKYMBICTAPBIH JKYPri3y — aNAarbl VakpITTa OHONOTHSUTBIK PEKYJIBTHUBALMAIAY SKYMBICTAPBIH
JKYPri3yAiH HET13r1 CaThIChl GOMBIN TAOBIIAIHL.

YiiiHaiHiH OeTKi KabaThIHA TOrUINCH TOCCHIINTI KyMOATIIBIKTap (PU3HKA-XUMUSITBIK, ArPOXUMHSIBIK
KacueTTepl OOHBIHINA OCIMIIKTEPAIH OCIM, Tapaaybl VIIH KOJAWChI3 KACHCTTCPMCH CHIIATTATATHIH-
JBIKTaH, OWONOTHS/IBIK PEKYJbTHBALMAIAY KC3CHIHAC OHOTHIHAUTKBIOTAPALl (OHOKOMIp), el
aliMakTapra Te3iMAl JKOHE TONBIPAKIPYHTTAPBIHBIH KYHAPIBUIBIFBIH apTTHIPAThIH (PHUTOMETHOPAHTTAP b
JYPBIC TAHAAY 6TC MaHBI3 L.
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SHAYEHHUE TEXHUYECKOI'O 3TAIIA PEKYJIbTHBALINN
B BOCCTAHOBJIEHHH ATPOJIKOJOIHYECKHX YCJIOBHU OTBAJIOB
POCOPOPUTOBOI'O MECTOPOXKJIEHUA KOKIKOH

®@.E. Ko3nibaesa, M. ToxTap

Kmo4eBsle ci10Ba: TeXHHYECKAd PEKYJIbTUBALUA, Cy JIMHUCTAs IOPOAA, OTBAIL, AU3AKH.

AnnoTtamust. Ha oTpa0oTaHHOM MPOMBIIIUICHHOM OTBaJIC 2 MPOBEACHA TOPHO-TEXHUICCKAs peKyaprusanust. C
MOBEPXHOCTH OTBAJA YOMPAIM Xa0THYIHO PACHOJIOKCHHBIC HACHIH, OTOABHIAad MX K KPasM OTBAJA, PA3PaBHUBAIH
TpakropoM. [Ipou3Bogumu cpe3Ky OyIPUCTO-XOIMHCTBIX 3JIEMEHTOB peibe(ha U 3achmIKy noHwkeHud. Ha orBan
IUIOIIABIO B 2 Ta 3aB03HIM HA KaMa3ax CyTIMHHCTYIO MOPOAY H HAHOCHIM HA BRIPOBHCHHYFO MOBEPXHOCTH OTBANA,
CO3/1aBasg KOPHEOOUTAEMBII HCKYCCTBECHHBIH CIIOH IOYBOTPYHTOB MOITHOCTHIO 30 cM. o pacueram oOmmii oObeM
CYTJIMHHCTBIX MOPOJ 71 TOPHOTEXHUYESCKOH peKyabTuBanuu cocrapisier 700 ToHH. brimm ompenencHsl Gpu3muko-
XHUMHYECCKHE H arPOXHMHUYECKUE CBOMCTBA HACBHIIHBIX CYyTJIHHHUCTBIX MOPOJ B MPEACAAX OMBITHOTO YYACTKA.

Hocmynuna 29.03.2016 .
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