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OBIIAA XAPAKTEPUCTHUKA PABOTDBI

AKTYaJbHOCTh _pa6orel. Hammume B pecnybnuke Tamkukucran OoraToi
CBIPBEBOM 0asbl C pa3BeJaHHBIMU 3allacaMy Pa3jIMYHBIX BUIOB yIJisi cBbIme 4.5
MJIpA. T. ¥ OTCYTCTBUE MECTOPOKJICHUH ra3a u HeTH, MpeArnoIaracT yBeInueHus
BBIpa0OTKM M uUCHoNb30BaHus yras. B Hempax PecnyOmuku Tamxukucran
COCpPEOTOYEHBI 3HAUNUTEIbHBIE PECYPCHI YIJIEH Pa3IMYHOIO KAayecTBa: OT OyphIX
yraeir llypaGa 10 yHMKadbHBIX YUCTBIX aHTPALMTOB MecTtopoxzacHus «Haszap-
AMIIOK».

B HacTosee BpeMs: OOJIBIIMHCTBO BUJIOB YIJIEH HCIIONb3YIOTCS B KAUECTBE
DHEPreTUYECKOr0  MCTOYHMKA  JUISI  NPOU3BOJACTBA  DJIEKTPORHEPIMU U
METAJITypruYeckoro Kokca. Bo3pactaroT 00beMbl €ro HUCHOJb30BaHUS IS
NOJIy4eHUs]  IOJYKOKCa, rasa, JKMJIKOIO TOIUIMBA, BBICOKOYIJIEPOIUCTBIX
MaTEepUasoB, INIACTUYECKUX MACC, TYMUHOBBIX YA0OpEHUN.

Hcnonb3oBaHue yriis B KAUECTBE TOJIBKO SHEPrEeTUUYECKOTO ChIpbs 0€3 yueTa
BO3MOXXHOCTEH TTyOOKOW mepepadOTKH HeceT B ce0e OrpOMHBIN SKOHOMHYECKUN
yIiep0 1 HAHOCUT YPOH IKOJIOTHH.

B cBsi3U ¢ 3TUM, pa3BUTHE OTAEIbHBIX BUJIOB UJIM HAIIPaBJIEHUH nepepaboTKu
yIisg B LEHHbIE TMOJYNPOAYKTbI, KOTOpPbI€ MOTYT HAaWTH TPUMEHEHHE B
IIPOMBIIICHHOCTH, SIBJISETCS aKTyaJbHOM B HacTosuiee BpeMs. B dacTtHOCTH,
OJIHUM W3 BXXHEMIIHUX MPOAYKTOB MEPEepadOTKH YISl MOTYT OBITh aJCOPOEHTHI,
MMEIOLINE Ba)KHO 3HAUYECHUE JJIs PEILICHUS YKOJIOTUYECKUX MTPOOIIEM.

AJnCOpOEHTBI, HAa OCHOBE MECTHOI'O YIJIEPOJHOTO ChIpbs Oyiarojapsi cBoei
CTPYKTYpE€ M aKTHBHOM IIOBEPXHOCTH HCIIOJIB3YIOTCS [UIsl HWHTEHCU(UKALUU
IIPOLIECCOB XUMHUYECKOW TEXHOJIIOIMH, METAIUIYPIUN, XUMAYECKOW U MEIULUHCKON
IIPOMBILIEHHOCTH.

B xumuueckoil NpOMBILUIEHHOCTH, COpPOEHTHhI MPUMEHSIIOTCS ISl OYUCTKHU
MOMYTHBIX I'a30B U CTOYHBIX MPOMBILUIEHHBIX BOJ, OT HOHOB TSDKEJIBIX METAJIJIOB U
JIPYTUX 3arps3HUTENEN.

B HacTosiiiee Bpemsi COpOEHTBI MPOU3BOAT U3 YIIIEPOJICOACPHKAIIETO ChIPhS:
JPEBECUHBI, KaMEHHble M OyphIX yried, Topda, MOJTUMEPHBIX MaTEpPUANOB H
PACTUTENIBHBIX OTXOJOB. B 3TOM IUIaHE, aKTyaJIbHBIM SIBJIIETCS MOMCK HOBBIX
VUCTOYHUKOB JUIsI TIOJyYEHHs] TEXHMYECKMX aacopOeHToB. B cBs3u ¢
BBILIEH3JI0KEHHBIM, CO3JAaHUE YCIOBHW JUIsI IIPOU3BOJCTBA OTEYECTBEHHBIX
COpPOEHTOB SIBJISIETCS aKTyaJIbHbIM C SKOHOMUYECKOW M COIMAIbHOM TOUEK 3pEHUs
TaK KaK IO3BOJISIET BOBJIEYb CHIPHEBBIE PECYPCHI MECTOPOKIECHUN YIUISI U APYTHX
yTIEpoACOoAepKAIIUX MAaTEPHAIOB B IPOU3BOACTBO COPOCHTOB.

Ieabl0 HAcTOsIIIEH MCCEPTAIIMOHHON _PadoThl sBIAETCS pa3padboTKa
TEXHOJIOTMUECKUX OCHOB TOJYYEHHsSI COPOEHTOB LIMPOKOTO CIIEKTpa aKTUBHOCTU
U3 yriei MecTopoxaeHUN «3unap», «DoH-ArHo0a» U CKOPIYIBI TPEIKOTO Opexa
Y UCCJIEIOBAHUE UX COPOLIMOHHBIX CBOMCTB.

I[J'If{ JOCTHIKCHUA MOCTaBJICHHOM Ooeian OBLIM HAMEUEHBI CICAyromue 3again:



1. HccnenoBanue cOCTaBOB U CBOMCTB YKa3aHHBIX YIJVIEH M CKOPJIYIbI T'PELKOTO
opexa.

2. MHccnepoBanme TemMmepaTypHOro pekumMa MepepaOOTKU yried U CKOPIIYIIbI
IPELKOro opexa sl MoJydYeHUust COPOSHTOB.

3. Hccnenosanue agcopOIMOHHONW aKTUBHOCTU COPOEHTOB, MOTYYEHHBIX MyTEM

TEpMOJIM3a U3 YIrJeH MeCcTOpOXIeHHH «3unapr», «DoH-ArHob0a» M CKOPIYIIBI

IPELKOTO Opexa.

3. IlpoBeneHune CpaBHHUTEIBHOTO  aHajdu3a  aJCOPOIMOHHOW  AaKTUBHOCTH
MOJYKOKCA U KOKCa B 3aBUCUMOCTH OT 30JIbHOCTH YTJIEH

4. TloBblllleHHE  CTENEHHM  AKTUBHOCTH  COPOEHTOB  IMyTeM  KUCJIOTHOU
JEMHUHEPAIU3ALIUN TTOJTyKOKca U3 yriien «3uaae» u «DoH-ArHoda».

5. CpaBHuTENbHAs OLIEHKA AKTHUBHOCTH COPOEHTOB M3 YIJIE M CKOPIIYIIBI
TPELIKOT0 opexa

HayuyHasi HOBU3HA Pa0OThI:

1. Pa3paboTaHbl TEXHUYECKHE YCIOBUSI TOJYyYEHUSI COPOCHTOB TEPMOJIU30M
BBICOKO30JIbHBIX ~ yriied  MecTopokiaeHud — «3uanb» U «DoH-ArHOO»
Tamxukucrana. BelecTBeHHbIN COCTaB COPOSHTOB COCTOUT U3 MOJIYKOKCA M KOKCa
B COUETaHUE C 30JIbHBIMM MUHEpaJIaMH cocTaBa yriiei. Beixoa copbenTa u3 yriei
«3unapl» cocTaBiasier 10 65,4%, a u3 yrieir «®oH-SArHo6a»-76,9% ot Macchel
HCXOJIHOTO CBIPBS.

2. YcTaHoBICHO, YTO:

- abcopOLMOHHAs aKTUBHOCTb COPOEHTOB M3 YIisl «3UIAbD» COOTBETCTBYET O
77,15% HanOonblliero noka3aresisi aKkTUBHOCTH MPOMBIIUIEHHBIX COPOEHTOB.

- CO CHWKEHHMEM pa3Mepa (GpakiMy YacTHI[ MCXOJIHOTO YIJIA [JIs TEepMOJIn3a
aKTUBHOCTb TMOJYUYEHHOr0 copOeHTa Bo3pactaeT. Jiia ppakuumii yactuil pasmepom
Menblie 0.063 MM yrist «3ualbl» aKTUBHOCTH COpPOEHTa MO WOJOBOMY YHUCITY
cocraBisier 54%, a mnsa yras «®oH-ArHo0» - 40%. CHmWKeHHe HOI0BOTO dYMCIia
copOeHTa u3 yriasi «@oH-IArHo6» 00BICHACTCS MEHBIIMM COACPKAHUEM 30JIbHBIX
MHUHEPAJIOB B €r0 COCTaBE.

3.IlpoBeneHsl  WCClIEOBAHUS  QJACOPOIIMOHHONW  aKTUBHOCTH  IOJIYYCHHBIX
COpOEHTOB MO OTHOILLIEHHUIO K HOHAM CBHUHIIA. Y CTAHOBJIEHO, YTO:

- IpPU HCMOJb30BAHHE COpPOEHTA W3 Yris «3UIAbD» OCTATOYHOE COJACpPKAHUE
CBUHIIA cocTaBiisieT 12%, a mpu UCIoab30BaHUU copOeHTa U3 yrias «DoH-ATrHOO» -
BCero 5% ot ob1Iero cozep:xkanus HoHoB Pb?* B pacTBope anerara cBUHIA.

- CcOpOeHTbl U3 Yy MecTopoxaeHus «®DoH-ATrHOO» TMOKa3alu BBICOKYIO
aJICOPOLIMOHHYI0 AaKTHUBHOCTH IO OTHOUIEHUIO K coisiM ypaHa. Haiineno, uto



u3pnedeane UszOs M3 MIAXTHBIX BOJ| YPAHOBBIX OTBAJIOB IPH HCIIOJIB30BAHHE
MOJTyYeHHBIX YTOJIBHBIX COPOCHTOB mocTtruraet 10 95%.

4. Pa3paboTaHbl TEXHOJOTUYECKUE YCIIOBUA ISl KUCIOTHOM JIEMUHEpaIN3alud U
aKTUBAIlMM  TOJYKOKCa, TMOJy4eHHOro Tepmosim3oM yrias. [lokazaHo,4To
UCIIOJIb30BAaHUE Aa30THOW KHCIOTHI JJIS ATUX LEJIeH NPUBOJUT K CHIDKCHHIO
30JbHOCTU 10 3% 1Sl MOJIyKOKCa U3 yriied MecTopoxaeHus: «DoH-ArHoda» u a0
10% niisg yrieit MecTopoKIeHUs «3UJITbI».

5.I0pemioxxens TEXHUYECKHE cOpOeHTHI Ha OCHOBE OTXOJIOB
CENTbCKOXO3SHUCTBEHHBIX ~ KYJBTYP CKOPJIYIBI TPEIKOr0 Opexa, KOP3UHKU
TIOJICOJTHEYHHMKA M KOCTOYKH YPIOKA JJI1 OYUCTKH CTOYHBIX BOJ OT MOHOB TSDKEIBIX
meTauioB. [lokazaHo, YTO MpH W3BJICUCHUM WOHOB CBUHIIA W3 alerata CBUHIA
aicOpOIIMOHHAs aKTUBHOCTh JAHHBIX COPOCHTOB 3aBUCHT OT pa3Mepa YacTHIl U
KOHILIEHTPAIIUU arpEeCCUBHOTO PacTBOpA.

IIpakTHYecKasi 3HAYMMOCTH PA0OThI:

1. TlomydeHnHble copOeHTBl Ha OcHOBE yriel «3umap» u «DoH-ArHo0» MOryT

HAWTU TPUMEHEHMS] JJIsI OYMCTKH CTOYHBIX MPOMBIIUICHHBIX BOJI TOPHO-

000TraTUTENBHBIX NPEANPUSITHI.

2. YronbHble acOpOEHTHI MOKa3ald BBICOKYIO aJCOPOIMOHHYIO aKTUBHOCTH IIO

OTHOUIEHUIO K COJISIM ypaHa, MO3TOMY HMX MOKHO HCIIOJIb30BaTh JIJISl W3BJICUCHHUS

coJIel ypaHa U3 BOJ XPaHWIHIL OTXOA0B MPEANPHUITHI O 00OTalIeHUIO YPaHOBBIX

pyA.

3. Tlomyuen wmanbiii mateHT PecnyOmuku Tamkukucran Ne 1044 «Cnoco6

W3BJICUEHUS ypaHa U3 IIAXTHBIX BOI.

OcHOBHBIE N0JIO’KEHN S, BBIHOCMMbIE HA 3aIIUTY.

1. TexHOJOTHYECKHE YCIOBUS TOJYYCHHUS COPOCHTOB U3 yTiield MECTOPOXKICHHIMA
«Don-ArHod» wu «3uampl», KOJIMYECTBEHHAs OICHKAa ajCcOpOIMOHHON
AKTUBHOCTHU Y UX aKTUBALIUH.

2. JlaHHbBIE, KacaroImuecs aJcopOIMOHHON aKTHBHOCTH YTOJBHBIX COPOCHTOB IO
OTHOUIEHUIO K MIOHAM CBHMHIIA U COJISIM YpaHa.

3. TexHUYECKHE XapaKTEPUCTUKH YTOJIbHBIX COPOCHTOB.

4. TexHonorus NOJy4eHUsI COPOEHTA U3 CKOPJIYIIBI TPEIIKOTO Opexa.

CreneHb J0CTOBEpPHOCTH W ampodaunusi padorbl. Pe3ynpTaThl pabOTHI
NpeAcTaBlIeHbl Ha  MeXIyHapoJHOM  HaydyHOW  KOH(pEpeHIHH  «XuMus
MPOU3BOJIHBIX TJIUIIEPUHA: CUHTE3, CBOMCTBO M ACHEKThl MX NPUMEHEHUS» T.
Hyman6e, 2011r., Pecniyonukanckoit koHpepenuun «Komrekcoobpa3zoBanue B
pactBopax». Hyman6e, 2012 r., MexayHaponHoW HaydyHON KOH(EPECHIINH
«KoMIUIeKCHBIN TOIX0/T K MCIIOJIB30BAaHUIO U TiepepadoTke yriispy. lymante, 2012
r., Pecrrybnukanckoit konpeperun «IlepcnekTBbl MHHOBAITMOHHONW TEXHOJIOTHU
B Pa3BUTHH XMMHYECKOW MpoMbIIieHHOCTH TamkukucTtanay, [lyman6e, 2013 r.,
International conference: “Uranium legacy of Soviet Union in Central Asia:
problems and way forward” Dushanbe, 20-22 November-2012, B |IlI-
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BcepoccuiickoM cuUMIo3uymMe € MEXIYHApPOJHBIM y4acTHEM «YTIEXUMHUS U
skonorus Kyszbacca» B pamkax «Kyszbackoro mexaynaponnoro ¢gopyma-2013», 2-
4 oxta6ps 2013r, Ha MexayHapoqHONW HAayYHO-TIPAKTHUECKON KOH(pEpeHIUH
nocBsAmeHHon 1150-1eTnro nmepeuacKko-TaPKUKCKOTO  y4€HOT0-dHIUKIIONIEINCTA,
Bpaua, amxumuka U ¢uinocopa AOy bakpa Myxammana ubOn 3akpus Pasm.
Hyman6e, 2015r., B PecnyOnukaHckoil HayuHoi koH(epeHIuu «CoCTOsIHHE
OMOJIOTMYECKUX PECYPCOB F'OPHBIX PETMOHOB B CBS3U C U3MEHEHMSIMU KIIMMATA»,
nocesmeHHo  75-netuto [lamupckoro Ooranuueckoro caga u 100- neTuro
skcnienunuu akaaemuka H.M. Basunosa, 2016. r. Xopor. 1 Ha MexayHapoaHOU
koH(pepeHuun «KoMIuiekCHbIE COEIUHEHUsS ¢ acCHeKThl HX [PUMEHEHU»,
Hyman6e. 2018r.

IMyoankanmmu. OcHOBHBIEC pe3yibTaThl OTpakeHbl B 20 HayuHBIX paboTax, B
TOM 4YHUCJE O CTaThAX B PEIEH3UPYEMBIX >XypHallax, pexomeHaoBaHHbIX BAK
Muno6puayku P®, 12 wmarepmamax MEXIyHApOAHBIX M PECIyOIMKAHCKHX
KoH(epeHuid, noiayudeH 1 marent PecnyOnuku TamKukucTaH.

Bkiaax aBropa 3akioudaeTcs B IIOCTAHOBKE TEMbl HCCIIEIOBaHUA,
COCTABJICHHE JIMTEPATYpHOTO aHajan3a, MPOBEICHHS HKCIEPUMEHTOB, aHAJIU3E
pEe3yibTaTOB  AKCIIEPUMEHTAJBHBIX  HCCIEIOBAaHUW, HANHMCAHWE CTaTed U
(OpMyIUPOBKE BBIBOJIOB PaOOTHI.

O0bem u cTpykTypa padornl. Jluccepramus HanucaHa 105 crpaHunax
KOMIIBIOTEPHOI0 Ha0Opa, COCTOUT W3 BBEJEHUS U 3-X IJIaB, MOCBALIEHHBIX 0030py
JUTEpaTyphl, pe3ysibTaTaM COOCTBEHHBIX HCCIEJOBAaHUM M HMX O0OCYXIEHUIO,
DKCIIEPUMEHTAJIbHOM YacTH, BBIBOJOB W MPUJIOKEHHS, BKIIOYAIOIIETO aKT
UCIBITAHUN TOJYyYEHHBIX aJCOPOEHTOB Ha aJCOPOLMOHHYIO AaKTHBHOCTb.
NnmoctpupoBana 13 pucynkamu u 15 Tabmumamu. CHUCOK HMCHOIB30BAHHOU
JUTEPATyphl BKIOYaeT 135 HauMeHOBaHMM.

OCHOBHOE COAEP XAHUE PABOTHBI

Bo BBemeHuu mpejcTaBieHa CTPYKTypa JUCCEPTAIIMOHHOW paloTHI,
00OCHOBBIBAETCSI AKTYyaJbHOCTh PA0OTHI, M3JIOKEHBI 1IEJIU M 3aJayd, HaydHas
HOBU3HA U €€ MpaKTU4eCKas IIEHHOCTb.

B nepBoii riaBe nmnpenacTaBieH aHauu3 MyOJUKANWNA, KacaroIIMXCs
ryOOKOM mepepabOTKU YIsi M OCHOBHBIX MPOJIYKTOB, OOpa3yroUIUXCsl MpU
TepMoiu3ze. OCHOBHbICE MCTOUYHHUKH [IJIsl TIOJYYEHHUS YIJIEPOJHBIX COpPOEHTOB.
OO0cCyKnaroTcs Tak ke MPOIECChl 00OTAIEHUs YIIJIeH UX aKTUBAIUS U TPUMEHEHUS
JUTSL pEeIIEHUS SKOJIOTHYECKUX TPOOIIEM.

Bo BTopoii riaBe mpencTaBlIeHBl COOCTBEHHBIE SKCIIEPUMEHTAIbHBIC
paboThI IO TIOYYCHUIO TEXHUYECKUX COPOSHTOB U3 yruien 3unaasl, ®on-Arnobda, u
CKOPJIYIIBI TPEIKOTO opexa. [IpuBeneHsl METOAWKH aHAIM30B aJCOPOIIMOHHOMN
aKTUBHOCTH, TOJYYEHHBIX COPOCHTOB B COOTBEeTCTBUHU ¢ TpeboBanmsimu ['OCTa
6217-74 nnsa akTuBMpoBaHHBIX yriied. [TokazaHbl ciocoObl MOMyYEeHUsI COPOEHTOB,
a TaK)K€ METOJIMKY XUMUYECKOW aKTUBAIUU.



B Tperbeil riaBe TMPEACTABICHBI JaHHBIE, KAaCAIOIMIMECS OCHOBHBIX
MOJIXO/IOB K TOJYYEHUI0 TEXHUYECKUX aICOPOCHTOB HA OCHOBE BBICOKO30JBHBIX
yraei TampKuKuCTaHa M CKOPJIYIBI TPEIKOTO OpeXa W HMCCIENOBaHHME copOmmu
MOHOB TSDKEJIBIX METAJUIOB Ha TMIOBEPXHOCTH TOJYYCHHBIX aJICOPOCHTOB.

[IpeacraBneHsl JaHHBIE MO aACOPOIMOHHOW AKTUBHOCTH TOJIYKOKCA H
KOKCA, IOJYYEHHBIX U3 YTJIEW MECTOPOXKICHUU TaJPKUKHCTaHA U COOTBETCTBUSA
3TUX JIAHHBIX TOCYJAPCTBEHHBIM  CTaHAapTaM. M310KeHbl  pe3yJIbTaThbl
oboraIeHus IMOJIYKOKca, MOJIYyYeHHOro u3 yriaed «3umnbi» u «DoH-SArHoba» ¢
HCIOJIb30BaHUEM MHMHEPAJIbHBIX KUCIOT. [IpeacraBieHbl pe3ynbTaThl U3BJICUEHUS
CoJIeH ypaHa W3 MaxTHBIX BOJ TaKUKHCTaHa.

1. Ionyuyenue copoeHTOB M3 yriei «3uaab» U «PoH-ArHoo6»

OCHOBHBIMH TIPOJYKTaMU TEPMUYECKOMN MEpepadOTKU YIJIeH SIBISIOTCS KOKC
U TIOJIyKOKC, ITPOSIBIISIFOLIME CBOMCTBA COpPOEHTA.

Hamu mnpoBeneH aHa’poOHBIA TEPMOJIM3 YIJIEH JABYX MECTOPOXKIACHUIA.
HaXOSIUXCS Ha ceBepe TaKUKUCTaHA W TOJIY4YEHBI JaHHBIE O COJEP)KaHUU
JeTy4nux KoMrnoHeHToB. [Iponecc TepmMonaun3a npoBeAeH B Ipeaeaax TeEMIEPATyp OT
KOMHATHOH 10 650°C.

TepMudeckoe pa3nokeHHWE YIS HAYMHACTCA TMPU TEMIEPAaType BBIIIC
200°C. IIpu MCIONB30BAHMU HUCXOMAIIETO XOJNOAUIBHHMKA YAAETCS coOpaTh psin
dpaxuil npeacTapisioniel co00M KuaKue KOMIOHEHThl. OOLINI BBIXOJ KUIKUX
MPOAYKTOB COCTaBISIIOT OK0JIO 18%.

[Ipu anaspoOHOM TepMoim3e yryig OoJsiblllasi dYacTb OPraHUYECKUX
CyOCTaHIIM, BXOJASIIUX B COCTAB YIJIsl, pa3jlaraercsa U JecopOupyercs, co3aaBast
Ha MOBEPXHOCTH MOJIyKOKCAa aKkTHUBHbIE LEHTpbl. C Jpyroil CTOpPOHBI, HAIUYHUE B
CTPYKType TOJYKOKCa ONpPEAeNEHHOTO KOJMYECTBA MMHUHEPAIbHBIX BEIIECTB
JIOMYCKAeT BO3MOKHOCTE XeMocopOuuu noHoB (Pb?*) Ha MOBEPXHOCTH IOTYKOKCA.
JlanHplii  MexaHW3M  WOHHOTO  oOMeHa, B  MPHUHIMIE,  aHAJOTHYCH
(GYyHKIMOHUPOBAHUIO HOHOOOMEHHBIX CMOJL.

B umanazome 250-325°C mpouecchl pasioKeHHs YrOJNbHOTO BEIIECTBA
YCUJIMBAIOTCS, WAET WHTCHCHBHOE BBIICJICHHE TOPIOYMX Ta30B, HEKOTOPOE
KOJIMYECTBO CEPOBOJIOPOJA M OPIAHUUECKUX COSAMHEHUI Cephl.

OunieHHbI yrojib B Mpouecce riayOOKoH TepMUYecKodl 00pabOTKU yTiis
MECTOPOXKACHUS «3uabl» cocTaBisieT oT 42 no 58% ot ob6mieit maccel. [lytem
OKOHYATEJIbHOTO CXKUTAHUS ONPEICIEHHOM MacChl HCCIEeIyeMoro yrias Oblia
noJiy4eHa 30J1a, KOoTopasi coctaBisieT 10 21% oT o01ieil Macchl, YTO MO3BOJISET
JieN1aTh 3aKJII0UYEHHUE O BBICOKOM 30JIbHOCTU YTIJIEH, NOOBITHIX B MECTOPOXKIACHUU
«3unae.

B mporuecce pasnokeHuss OpraHMYECKUX MPUMECEH yIiisi BBIIEISAIOTCS PAL
BEIIECTB, MEPEUCHh KOTOPHIX M KOJIMYECTBEHHOE COJCpaHHE B MPOICHTAX IIO
OTHOIIICHUIO K MCXOJHOM Macce yTIisl, MOJBEPTHYTOrO TEPMOJH3Y, MPEACTABICHBI
B Ta0mure 1.



Tabimua 1- CopepxaHue OCHOBHBIX KOMIIOHEHTOB B COCTaBe  YIJId
MECTOPOKACHUS «3UIBI» MPU €T0 TEPMOIIU3E.
Bnara | Cmonucteie Jletyuue ConyrcrBytonue | Ilonmykokc | 3ona,
% BelecTBa, % | BemecTna, % rasel, % % %
8 2.6 5 19 44.4 21

Jannble Tabn. 1 mokas3piBalOT, 4YTO MpH TepMooOpabotrke 100 kr yrieit
«3UIBI» HMEETCSd BO3MOXHOCTh MOMYy4YUTh 65,4 Kr CcMecH TOJyKOKca ¢
MUHEPAJIbHBIMM BEIIECTBAMHU COCTaBa 30Jibl. JlaHHOE KOJMYECTBO TBEPJIOTO
ocTaTka Yrjsi NPUTrOAHO JUJIsi WCIOJIb30BaHUSI B KadecTBe copOeHTa. JlaHHBIN
COpOEHT MOKHO Ha3BaTh «IMOJYKOKCCOJAEpXkKAIlee MHUHEPAIbHOE BEIIECTBOY,
MIOCKOJIBKY COCTOUT U3 MOJYKOKCA U MUHEPAIbHBIX KOMIIOHEHTOB COCTaBA 30JIbI.

[Ipomomkas MUK paboT MO MOJYYEHHUIO aICOPOCHTOB U3 Pa3IUYHBIX BHUJIOB
yTiie fgajee ucciaea0BaHus MPOBOAMINCH NS yTiisi MecTopoxkaeHust GoH-ArHoo.

B naGopaTopHbIX yCIOBHSIX TIpOBElI€HAa TepMooOpaboTka mpod yriein
MecTopoxaeHus «Don-Srno6a» mpu Temnepatypax ot 600° 1o 850°C 6e3 mocryna
kucioponaa. Jlannas paboTa HampaBjieHa Ha MOJYYEHUIO TEXHUYECKUX COPOCHTOB
Y M3YUYCHHIO UX aJICOPOLIMOHHBIX CBOMCTB MO OTHOIIEHHUIO K TSXKEJIBIM METaJlJlaM, a
MMEHHO K COJIEM ypaHa W MOHBI CBHHIIA. [lomydeHHBIE JaHHBIE O XUMHYECKOM
COCTaB€ CBUJICTEJILCTBYIOT, YTO HCCIIEyEeMbIE MPOOKI YISl 3TOT0 MECTOPOKACHUS
00JIaJ]al0T BBICOKUM COJCpP’KAHUEM BJIard, XapaKTEPHBIM [JI1 OKHUCICHHBIX
KaAMEHHBIX YTJIed, COAEpKaHue 30J1b1 B HUX He npeBbimacT 10%, netydnx BemecTs
18%. TBepnplii OCTaTOK MPEACTABISACT COOON CHEKIIYIOCS Maccy, KOTOPYH B
JaTbHEHIIeM UCTIONB3YETCSl B KAaUeCTBE COPOCHTA.

JlaHHBIE 10 COOTHOIICHUIO TPOAYKTOB TepMmosinza yriist «DoH-SArHOO»
MpeCTaBIICHBI B Ta0IuUIIEC 2.

Ta6auma 2.-OcHOBHBIE KOMIIOHEHTHI COCTaBa HMCCJIEAyeMON MpOOBI yTJis
MectopoxaeHus «DoH-ArHo6a» mpu ero TepMoIIH3E.

Bnara, % Cmonuctolie Jleryuue ITonykoxc, 3omna, %
BemecTBa, % BemecTna, % %
1,4 2.2 17.5 67.9 9

B pesynbrare TepmooOpaboTku yried «®DoH-fArHoOa» moiayueHa cMech
MOJYKOKCa M 30J1bI B KojuyecTBe 76,9% oT 001mieil Macchl, 4YTO 3HAYUTEIHHO
OombInie, yeM npu TepMoodpadoTke yris «3umasi». [IpupocT Beixoma agcopOeHTa
coctaBisier 17,5%. IlomydeHHbIN TBEpABIA OCTAaTOK B BUJE COPOCHTA MOKa3aH Ha
pucyske 1.



YronbHble ancopbeHTbl MoOAy4YeHHbIe U3 YIna
mMmecTpoxaeHmi «3nansl» M «PoH-ArHob»

AncopbedT «3Monbie AncopbeHT «3ManbLie AncopbeHT wboH-Arnobs
0.56- 1 nmm 1- 2 mmn 0.56- 1 nmm

AacopbuHoHHER BEMECCTE NO OOy ONPpeaenfnach B COOTESTCTEHH C TpeGosarHamm MOCT
6217-79.

ACopGUMOHHEA BMEOCTE HOHEYHOND NPoOYKTa SSEMCHT OT CTEMNEHH MEMESN D4 EH A
HOCHOOHOND YIOMEHOM METEMEna 1 HEDOUMTOR E npegen=<or 25% oo 59%6.

T

MNonyseHHEe CopbesTe NPEECCIOaHT SaCopBuHoHHYHY emicoTe [DL02-0.073)
MPHMEHREMEX E HECTORLLEES EQEMA BEHTOHMTOE METOPogeHn i Ta g +MEucTaHa.

Pucynok 1.-ITonyuenHsle cOpOEHTHI U3 YIisl MECTOPOXKACHUN «3uaab» U «DoH-
SIrHOO®.
2. AHaau3 cOpOUMOHHOM AKTUBHOCTH COPOEHTOB, MOJYUYEHHBIX U3
BBICOKO30JIbHBIX yriiei «3uaabl» u «®oH-ArHo6»

AJCOpOIIMOHHBIMM ~ CBOMCTBAMHU  00JIAZJAlOT  MPOAYKTHI  TEPMHUYECKOM
00paboTKU yIJIsi B aHA’POOHBIX YCIOBUSIX - KOKC M TOJYKOKC, CMEIIaHHBIX C
MUHEPATBFHBIMA BEIIECTBAMHU COCTaBa 30Jbl. YCIIOBUS TMOJNYyYEHHUS YKa3aHHBIX
IPOAYKTOB TEPMOOOPAOOTKH YIIIS OTJIMYAIOTCS TEMIIEPATYPHBIM PEKUMOM.

Jlis monydeHHus TMOIMyKOKca TepMOooOpabOoTKa YIJIA OCYIIECTBISIETCS TMpHU
temmeparypax g0 600°C, a mis nomyuenus kokca - o 850°C. JlamHoe
WCCJICIOBAaHHUE TOCBSIICHO MOMYYEHUIO MPEUMYIIIECTBEHHO OJHOTO U3 MPOIYyKTOB
TEPMHUYECKON JECTPYKIMH YTJIA — MOJYKOKCAa M M3YyUYEHHUIO €ro aacopOIMOHHON
AKTUBHOCTU TIO OTHOIICHHWIO K M3BECTHBIM CTAaHIAPTHBHIM COPOCHTAM U TSIKEIBIM
MeTtayuiaMm. [l cpaBHEHHS TOJMY4YEHbl TakKe JaHHBIE TIO0 aJCOPOIMOHHOMN
AKTUBHOCTU KOHEYHOTO MPOAYKTa TEPMOJIHN3a - KOKCA.

Tak kak ju1st TepMOJIM3a UCTIOJIH30BAH MMOPOIIOK YTJIs, 8 KOHEUHBIN MPOAYKT
IpEeJCTaBIsieT COOOM CIEKIIYIOCS MacCy, MOXHO IoJlaraTh, YTO MapajlieNbHO C
JNECTpYKUUEH yIJid MPOTEKAIOT IMpoLecC MNOJUMEpHU3alu  00paszyroluxcs
MOHOMEPOB M KaK CJEICTBHE HaOJIONA0NIEecs] CTPYKTYpPUPOBAHHE YTOJIHHON
Macchl. [loayueHHble afcopOEeHThI UMEIOT ONPEAEIICHHYIO0 CIIOCOOHOCTh K OOMEHY
MOHOB PacTBOpa ¢ HIOHAMH MHHEPAIBHBIX IPUMECEH B COCTaBE MOIYKOKCA M0 THITY
MOHOOOMEHHBIX CMOJI.

EctectBeHHO, naHHBIA (DaKT HE SBISETCS TMOJOXHUTEIBHBIM B CMBICIE
BIMSHUS Ha aJcOpOLMOHHBIE CBOWCTBAa TOJYKOKCA, TEM HE MeEHee, TaHHbIe
CBOMCTBA OCTArOTCS BBICOKUMHU.

OTU BBIBOJBI CIAEAYIOT U3 DKCHEPUMEHTAIBHBIX JAHHBIX 1O OMPEICICHUIO
a7ICOpOIIMOHHON E€MKOCTH O0pa3loB MOJYKOKCAa IO OCTaTOYHOMY KOJHYECTBY
MOHOB Homa B pactBope Kl 00paboTaHHOrO ONpPENEICHHBIM KOJIWYECTBOM



aKTUBHPOBAHHOTO YIJIA (B JAHHOM Cllydae MoJykokcoMm). KoaumuecTBeHHO pacyeT
aJICOPOIIMOHHON €MKOCTH TIPOBOIUIICS B TIPOIIEHTaX 1o (hopmyie:

X(%)=(V1-V2) x 00127 x 100 x100%/10 x m

rae: Vi- 00b6éM pactBopa Tuocyibgpara Hatpusi (C=0.1Mmoib/11), 3aTpayeHHBIA Ha
TUTPOBAaHUE TIO OMNPEICIICHUIO COACpKAHMS HoAa B O0paslle CpaBHEHUS, T.C.
pacTBOpa 00pasia, KOTOPBIA HE ObLI, TOJIBEPTHYT 00pa0OTKE MOITYKOKCOM;

V;, -00béM pactBopa THOCynb(ara HaTtpusi (C=0.1Mmomnb/m), 3aTpayeHHOrO Ha
TUTPOBAHHE OCTATOYHOTO KOJIMYECTBA MOJla B pacTBOpe 00pas3lia, KOTOPbIH
MOIBEPTHYT 00pabOTKE MOTYKOKCOM;

0,0127-macca Hona B COOTBETCTBYIOIIAs €ro comepxkanuio B lcm® pacteopa KI
KoHneHTparuu 0,1Mob/1;

100 mi-006éM pacTtBopa Kl Hcmonb3yemMslil B 9KCIIEpUMEHTAX;

M- Macca HaBECKH YT, T.

JlanHbple 1O aACOPOIMOHHOW EMKOCTH TOJYKOKCa, TIOJYyYEHHOTO U3 VI
MECTOPOXKACHUS 3UJIH, PEJCTABICHBI B Ta0uIe 3.3.

OKCHEpUMEHTHl MPOBOJIUINCH, B HANPABJICHUHM BBISBICHHUS 3aBUCUMOCTHU
aJICOPOIIMOHHON AaKTUBHOCTH TMOJYKOKCA OT CTENEeHH H3MENbUeHUs 00pasIioB
YTOJBHBIX TTOPOIIIKOB, M3 KOTOPHIX TAHHBIN MOJYKOKC OBLI MOJTyYECH.

CreneHb  U3MENBYCHUS  YTrOJIBHOTO  TOPOIIKAa  KOHTPOJIUPOBAIACh
MOCPEICTBOM HCIOJIb30BAHUS CUT PA3JIMYHBIX PA3MEPOB.

Oxkazanoch, 4TO MOJYKOKC, MOJTYYEHHBIM W3 HMCXOJHOIO MOPOIIKA YIS C
pasmepoB uactui] yrias g0 0,063mMM, oOnamaer HauBbICHIEH ajCcOpOLMOHHON
€MKOCTBhI0, cooTBeTCTBYIONIEH TpeOoBaHusM ['OCT 6217-74 nnst akTHBUPOBAHHBIX
yraei. CornacHo 'OCT 6217-74 nnis pa3HbIX MapoK COPOEHTOB acoOpOIMOHHAs
aKTUBHOCTh 1o Koxy Bapeupyercsa oT 30 go 70%. Kak cinenyer w3 maHHBIX
TaOIHIBI 3. IOJTyYeHHBIE COPOSHTHI UMEIOT 10 77,15 % akTUBHOCTH HAUOOJIBIIETO
nokazarens [[OCTa 6217-74.

Ta6auua 3. -/{aHHbIe O 3aBUCUMOCTH aICOPOIIMOHHON EMKOCTH TIOJTyKOKCa OT
CTETICHU U3MENbYEHUS UCXOHOTO MaTepuana B (%).

Pazmep
gactui, MM | 0.56- 1.00 | 0.25- 0.56 | 0.063- 0.25 | MeHnplie
0.063
NonHoe
qucio, % 15-17 24 30 54

Kak cnenyer w3 npeacTaBlieHHBIX B TaOJIUIBI 3. JAaHHBIX, aJICOPOIIMOHHAS
aKTUBHOCTb, OTPAXKEHHASI B MOJHOM YHUCIE JJIA PA3IMIHBIX 00pa3IloB MOITYKOKCa,
OTJIMYAIOIINXCS Pa3MEpPOM YacTHUI[ YISl B UCXOJAHOM MaTepuaie, CIeayeT TaKkoh
3aBUCUMOCTH: C YMEHBIIIEHUEM pa3Mepa YacTHUIl YIJisi OOJIbIIEH Mepe MPOSIBISETCS
€ro aJcopOlMOHHAS AKTUBHOCTh, YTO OOBSCHAETCS YBEIHMUYCHUEM YJIETHLHOU
MTOBEPXHOCTH YaCTHIl B SIMHHUIIC MACChl COpOCHTA.



IIpakTruecku mpsiMas 3aBUCUMOCTb HWOJHOTO 4HMCIa OT pasMepa CHUT, C
ITIOMOIIBIO KOTOPBIX IMOJTYy4YEH UCXOAHBIN YTOJIbHBIN NOPOIIOK, UMEET MECTO.

Ha pucyHnke 2 npencrasiieHa 3aBUCUMOCTb HOJHOTO YUCJA B IIPOLIEHTAX OT
pa3Mepa 4YacTULl YIrOJbHOTO MOPOIIKAa 3HIJbI, B3ATOrO I I[PUTOTOBIEHUS
IIOJIyKOKCA.

ﬁo%laog yucno,%

50 -
40 -
30 -
20 A

10 -

0 pa3mep Yactmu, MM
T T T T T T 1 T

0 0.5 1 15 2 2.5 3 3.5 4 4.5

PucyHok 2- 3aBUCMMOCTh MOJHOTO YHCJIA OT pa3Mepa YaCTUIL MOPOIIKA
MOJIYKOKCA U3 YTl MECTOPOXKACHUS 3UIBI.

[Ipsimast 3aBUCHUMOCTH 3HAau€HHUsT WOJHOIO YHUCIAa OT pa3Mepa YacTHUll
MOATBEPKIACT MPONOPIUOHATBHOCTD TMOBBIIMICHUS] AKTUBHOCTH COpPOCHTa IpHU
YMEHBILICHUS pa3Mepa yactull. JlaHHas 3aBUCUMOCTH NOKA3bIBAET, YTO OJWH U3
MyTel TOBBINICHUS] KAauyeCTBa YTOJIBHOTO aJCOpOeHTa, CONEpKallero JOBOJBHO
OOJBIION MPOIEHT MHUHEPATbHOW COCTaBISAIONICH, SBISETCS MpeaBapUTEIIbHAS
MOATOTOBKA HWCXOAHOIO  YrOJBHOTO TOPOINKA, MCHOJB3YEMOTO MJIA  €ro
npousBojcTBa. HalileHa BeMynMHa JaHHOW 3aBUCUMOCTH B CTENIEHH U3MEJIbUCHUS
oOpasnia. BbIsiBIEHO, YTO C YMEHBIIEHHEM pa3Mepa YacTHUI] YBEIUYHUBACTCS
IJIONIA/Ib TIOBEPXHOCTU COPOEHTA, XapaKTEPHU3YIOIIas BBICOKYIO COPOIIMOHHYIO
aKTUBHOCTb. B JaHHOM ciyyau ajcOpOIMOHHAs AaKTUBHOCTh MOJYYEHHOTO
copOeHTa coctaBisieT 10 54%, koropas coorBercTByetr ['OCT 6217-74.

Jns yras mectopoxaeHus «@PoH-SArHoba» mokazaTeau MO 3aBUCUMOCTU
BEITMYMHBI WOJHOTO YMCIAa OT pa3Mepa TrpaHysl ajcopOeHTa MpPEeACTABICHBI B
Tabmuie 4.

Ta6auna 4. - AncopOunonHas EMKOCTh moixykokca yrisi «DoH-ArHo6» ot
CTEIMEHHU U3MEJIbYEHUSI UICXOIHOTO MaTepraia B (%).

Pa3zmep vactun
nosykokca, MM | 0.56-1.00 | 0.25-0.56 | 0.063-0.25 MemnbIme
0.063
Honnoe uucno, % | 14 20 32 40
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Hcxons U3 NpUBENEHHBIX JAAHHBIX MOXKHO OTMETUTh, UYTO aJCOpPOLIMOHHAs
aKTUBHOCTb aJCOpPOEHTOB U3 yruig MecTtopoxaeHus «Don-fArnoba» mo ioxy
MEHBIIIE aKTUBHOCTH aJICOPOCHTOB U3 YT MECTOPOKACHUS «3UIIBIY.

B03MOXHO, 4TO B JAHHOM Clly4yac MHUHEPAJIbHAs COCTABIAIOIIAs YIJIEU
ABJIAETCSI NPUYMHOM pa3iuyus B AKTUBHOCTH ajacopOeHToB. Ilpum Hanuunu
MUHEPATBHBIX BEIIECTB MOSIBIAIOTCS OOJIbIlasi BEPOSTHAS U yCIOBUS 00pa30BaHUs
MOPUCTON CTPYKTYpPBI, YTO B CBOIO OYEpPEOb ATO CIOCOOCTBYET YBEIUYCHHUIO
a71copOLIMOHHON aKTUBHOCTH.

Ha pucynke 3. mokasaHa 3aBUCUMOCTb WOJHOTO 4YHCJIa OT pa3Mepa YaCTHIL
copOeHTa, TOJYYeHHOT0 M3 MpoObl yrias «DoH-ArH00». XOTsS 3Ta 3aBUCHMOCTH
UMeEET NPSAMOJIUHENHBIM XapaKTep, OJHAKO KOHEYHOE 3HAYCHUE HOJHOIO YHUCIIA
JUISL JAaHHOT'O YTJISl MEHBIIE, YeM JUIS YIS «3UIIbI».

45
40
35

30

HOJHOC YUCIIO

25
20
15

10

pasmep nmomosa
0 0.2 04 0.6 0.8 1 12

Pucynok 3. 3aBucUMOCTh HOJHOTO YMCIIa OT pa3Mepa 4YacTUll copOeHTa
MOJIYKOKCa U3 YIiisi MecTopoxieHus @oH-ArHooa.

3. AJIbTepHATHBHBbIE HCTOYHUKH YIJIEBOIOPOIHOTO CHIPhS JIs MOJTyYeHUs
TEeXHUYECKUX aJCOPOEHTOB

B mnpopoikeHne HccleIOBaHUI MO TMOUCKY CBhIPbEBBIX WCTOYHUKOB IS
MOJIYYCHHUST aJICOPOCHTOB, TPOBEICH CHHTE3 IMOJIYKOKCA M3 PACTUTEIbHBIX
OTXOJOB TEXHUYECKUX KYJIbTYp, TAaKMX KaK CKOpJyHa TpelKoro opexa u
KOP3UHKa MOJICOJIHEYHUKA C LETBI0 UCCIIEIOBAaHUS UX aJICOPOIIMOHHBIX CBOMCTB
110 OTHOILICHHIO K TSDKEJIBIM METAJIaM.

B nanHom pasznene mpuBelleHbl JaHHbBIE, KacalolllMecs UCCIEAOBAaHUN IO
aJCOPOIIMOHHON aKTUBHOCTH TII0 OTHOIICHUIO K TSDKEIBIM  MeTajiaM
MOJYKOKCa, TOJYyYEHHOTO U3  OTXOJOB  MEepepabOTKM  TEXHUYECKHUX
CEIILCKOXO3SIMCTBEHHBIX KYJBTYP KOP3UHKHU TOJICOJTHEYHUKA UM CKOPIYIIBI
IPELKOro opexa.

11



JlaHHBIE 1O COACPKAHUIO OCHOBHBIX IPOAYKTOB TEPMOJIM3a OTXOZOB
CEJIbCKOXO3SIICTBEHHBIX TEXHUYECKUX KYJIBTYpP MPUBEICHBI B TA0JINLIE O.
Ta6amuua 5. -KonudecTBeHHBI COCTaB MPOAYKTOB TEPMOJIM3a PACTUTEIBHBIX
OTXOZOB.

PacturennHbie Bona, CmoincToie Koxkcosprii | Ilomykokc,
OTXOJIBI MJI/KT BEIIECTBA, I/KT ras, JI/Kr /KT
Ckopitytia 300 60,5 414 230
I'PEIKUX OPEXOB
Kop3unka 130 80 460 280
IIOJICOJTHEYHHKA
Kocrouku yproka 125 235 510 115

N3 mokazateneil TaOMMIBI S CIEAyeT, YTO CKOpJyla TPEIKoro opexa
BBIICJISIET B IPOLIECCE TEPMOJIU3a KOJIMYECTBO BOABI, MPEBBIIAIONIEH Oojee yeM
JIBYKPaTHO aHAJOTHYHBIM TMOKa3aTedb Ui KOP3WHKM TOACOIHEYHUKA. ITOT
NOKa3aTellb  SABJIAETCS KOCBEHHBIM YKAa3aHMEM Ha BO3MOXHO  OOJIBILIYIO
a7IcOpOLIMOHHYIO0 aKTUBHOCTh CKOPJIYIIbI TPELIKOTO OpeXa, TaK KakK BBIACICHUE U3
CTPYKTYpbl CKOpPJIYNbl BOJBL, T. €. JETUApATallid, CBSI3aHO C MOSBICHUEM
HEHACBIICHHBIX YTJIEPOAHBIX LEHTPOB, COAEpXKAIIUX H30BITOK 3IIEKTPOHHON
IUIOTHOCTH.

OcHOBHBIE pe3ysbTaThl MO aJCOPOLMOHHON aKTUBHOCTH IIOJYKOKCA W3
PaCTUTENBHBIX OTXOJI0B pa3/iesia CyMMHpPOBaHbI B TabuIE 6.

HccnenoBana 3aBUCUMOCTh KOJMYECTBA aICOPOMPOBAHHOM COJIM CBUHLA OT
pa3mepa TrpaHysl copOeHTa. BBICyIIEHHBII U UM3MENbUYCHHBIM TMOIYKOKC U3
CKOPJIYIIBI TPELKOro Opexa C MOMOUIbI0 CHEUUANbHBIX CHUT pa3leieH Ha TpH
dbpakuun, nmerornue pasmep rpanyi 0.063-0.25mm, 0.25- 0.56mm 1 0.56- 1.0 mwm.
B »stom psagy HaOmomaercs — CUMOATHOE  YMEHBIIEHHE  KOJUYECTBA
agcopoupoBaHHOH conu B mopsiake 42.5-35-20 %.

Ecnmu cpaBHHTH aAcopOLMOHHYIO EMKOCTh B HWISHTHYHBIX YCJIOBHSIX
YTOJIBHOTO MOJIYKOKCa M COPOEHTOB U3 CKOPJIYNbI IPELKOro opexa, TO OKaKeTcs,
YTO TOCJEeIHUE HAMHOIO MPEBOCXOIAT aJCOPOLMOHHYIO EMKOCTb YTOJBHOTO
MOJTyKOKCA.

Heckonbko HEOXKHMJJaHHBIM 0Ka3aJl0Ch HEKOTOPOE YMEHBIIEHHE KOJMYeCTBa
azcopOMpPOBaHHOM cou n3 0oJiee KOHIIEHTPUPOBAHHBIX PACTBOPOB.

C noBbllIeHHEM KOHIEHTPALMU PacTBOpa YMEHbBIIAETCS UX aICOPOIMOHHOM
aKTUHOCTH IO OTHOIICHHWIO K COJeW CBUHIIA U3 pacTBopa. X XapaKkTepuCTHUKH
MOKa3bIBAIOT, YTO C YBEIMYCHHEM pa3Mepa YaCTUIl YMEHBIIACTCS UX aKTHBHOCTH,
MOCKOJIbKY aJICOPOIMsI HIOHOB UJIET Ha MIOBEPXHOCTHU aJICOPOCHTA.
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Tadauna 6.-3aBUCUMOCTH aJICOPOLIMOHHOM aKTUBHOCTH MOJYKOKCa OT pa3mepa
JacTHIl acOpOeHTa M KOHIIeHTpauu pactBopa Pb (Ac),.

<

< g = i E CE Y

s |5 | BE s 8 5 S

5 o - 23 = & o = 2

2o | & 5 'S 8= S = |2 £

2L | & |58 | ER S |=E |g=

g o o Q O — = = o =

T O ) 2 = = o )

S = S = . 5 g

- & & © A

0.25 0,063- 0,85 425 85/425

0.5 025 |0.2/1q 0,74 . 37.5 75/375

0.75 0,63 o 30 60/300

1 0,51 S 25 50/250
o

0.25 0.25- 0.7 35 70/350

0.5 0,58 30 60/300

0.75 |06 | 0.2/14 0.42 20 40/200

1 03 3 15 30/150
o

0.25 0.56- 0.4 20 40/200

0.5 1.0 0,36 15 30/150

0.75 0.2/14 0.33 < 15 30/150

1 0,3 3 15 30/150
o

IIpumeuanune: Macca ancopbenta 0.2 1, BpeMs HaxoXXIeHUs aacopOeHTa B
pactBope 4.

[Ipuyem Oosiee YyBCTBUTEIBHBIMU K M3MEHEHHUIO KOHIIEHTPALIMH PacTBOPA
OKa3bIBAIOTCS (PpakIMM TMOJYKOKCA, HUMEIOIIMEe MEHBIINI pa3Mep TrpaHydl.
['padruecku 310 MOKa3aHO HA PUCYHKaX 4-6.
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Benvnna afcopOuiK Hokos Ph'

o
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0.2 0.4 0.6 0.8 1 1.2
HKoHuyeHnTpauyua pacrsopa Pb(CH,COO),, %

PucyHnoxk 4..-3aBUCUMOCTH KOJIMYECTBA aJICOPOMPOBAHHON COJIM CBUHIIA OT
KOHIICHTPAIIUU PACTBOPA U AUCIIEPCHOCTH MOITYKOKCA U3 CKOPIIYIIBI TPEIIKOTO
opexa (paxiuu yactuil 0.063-0.25 mm.
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2+

Beavsna ajicopOuun Honos Ph

0.25 05 0.75 1
Konnearpanusi pacreopa Pb(CH;COO),, %o

Pucynok 5.-3aBUCHMOCTD KOJIMYECTBA aJCOPOMPOBAHHON COJIM CBHHIIA OT
KOHIICHTpAIlMU PacTBOpa W JUCIIEPCHOCTH IOJYKOKCA W3 CKOPIYIBI TPEIIKOTO
opexa (paxiuu yactuil 0.25-0.56 mm.
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PucyHok 6.-3aBUCHMOCTh KOJIMYECTBa aJICOPOMPOBAHHON COJIM CBHHIIA OT
KOHIICHTpAIIMU PacTBOpa W JUCIIEPCHOCTH IOJYKOKCA W3 CKOPJIYIBI TPEIIKOTO
opexa (paxiuu yactuil 0.56-1.0 mm.

3aBUCUMOCTH, TIPUBEIEHHBIC B pUCYHKax 4 - 6 emie pa3 MOATBEPX AAIOT, UTO
ONITUMAJIBHBIMU (DPAKIMAMU YTIIEH IS MOTyUYeHUs COPOCHTOB SBIISIOTCS (DpaKIIuH
yactul oT 0.063 1o 0.25 MM. KpoMe TOro, JJ1sl TOJTHOTHI U3BJICUEHUS arPECCUBHOTO
BCII[ECTBA W3 PACTBOPOB BAXKHBIM SBJISIETCS COJEPKAaHUE OSTOTO BEIISCTBA B
pacTBope: COpOSHT IMpHU TIOCTOSIHHOM KojinuecTBe Oosiee 3dhdexkTuBeH s
MaJIOKOHIICHTPUPOBAHHBIX arpECCUBHBIX BEIIECTB. B ciydae KOHIICHTPHPOBAHHBIX
BpPEJIHBIX BEIIECTB, BO3HUKACT HEOOXOAUMOCTh YBEIWYEHUS COOTHOIICHUS
cCOpOCHTa 10 OTHOIICHUIO K arPECCUBHOMY PacTBOPY.

4. AncopOIMOHHASI AKTUBHOCTH COPOEHTOB M0 OTHOIIEHHUI0 K MOHAM
CBMHIIA
[Tomy4yeHHbIE B IPEABIAYIIEM pa3/eiie JaHHbIC MOKA3bIBAIOT, YTO MOJIYKOKC W3
IIOJyYEHHBIM W3  BBICOKO3OJBHBIX  YIVIEM  MECTOPOXKIEHUHW  CEBEPHOIO
TamxukucTtana 00J1alalOT  BBICOKOW  aJCOPOIIMOHHOM  aKTUBHOCTBIO MO
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OTHOILLIEHUIO K HMOHAM TSDKEJBIX METAJUIOB M TEXHHYECKHMX MAacell, a TaKkKe II0
OCTaTOYHOMY KOJIMYECTBY MOJA B PACTBOPE MOAU KaJHS.

OTH JaHHBIE CTUMYJHMPOBAIU INPOBEJICHUE HCCIENOBAHUNA 110 BBIICHEHUIO
BO3MOYKHOM a/1cCOPOLIMOHHOI aKTUBHOCTBIO 110 OTHOLIEHUIO K TSHKEIJIBIM METaJIaM.

B nanHOM paznene npuBeEeHbl pe3yabTaThl UCCIEIOBAHUS MO CEIEKTUBHOM

aacopoIMu MnoiaykokcoM MOHOB cBuHIA u3 0,05% pacTBopa yKCYCHOKHCIIOrO
CBUHLA. B 3THX 3KCHEpUMEHTaX MCHOJIB30BAICA MOJYKOKC, C 30JbHOCTBIO,
npesbimatomet 20%. [l BBIICHEHMS pPOJM  MHUHEPANIbHOM COCTaBIISIIOLIEH
MOJIYKOKCA K aJICOPOIUU TSKENBIX METAIIOB MPOBEICH CPAaBHUTENBHBIN aHAINU3
AKTUBHOCTU TMOJIYKOKCa, IIOJYYEHHOTO B aHAJOTHYHBIX YCJIOBUAX W3 YIS
MectopoxaeHus: «DoH-ArHo0». [IpoBeaeHO cpaBHUTEIBLHOE HCCIEIOBAaHUE IIO
aJICOPOLIMOHHON EMKOCTH TMOJYKOKCa U KOKCa, MOJYYEHHBIX M3 MCCIIETyEeMbIX
npo6 yraei «Dor-ArHo6» 1 «3umue» (Tabnuua 7).
Tadoauma 7. -CopOuusi MOHOB CBHHIIA KOKCOM U TOJIYKOKCOM, TMOJYUYEHHBIX W3
yriei MecTopoxaeHnil «PoH-ArHo0» u «3uab»

Pazmep Brixon Brixon Konu. p-pa
rpanyi, | aagcopOupoBan | ajcopoupoBanHbix | PO(CH3;COO),,
OO0pa3siel MM HBIX HOHOB 1oHOoB Pb?" Ha 1Ir %
Pb**mHalr ancopbenra, %
aZicopOeHTa, T
[Tonykokc 0.007 3.5
YISt
®oH-ArHob
Koxke yras o 1 0.009 4.5 0.5
®oH-ArH00
[Tomykokc 0.019 9.5
yriist 3UIAbI
Kokc yris 0.024 12
837919113

CpaBHuBas aJIcOpOIMOHHBIC CBOMCTBA KOKCA U MOJTYKOKCA, MOJYUYEHHBIX 3
yIJIsi, MOXHO OTMETUTh, HE3HAUMTEILHOE pa3jIuyue B MX AaKTUBHOCTH.
CrnemoBarenbHO, TpH pa3pabOTKE TEXHOJIOTHH TOJy4YeHHUs aJACOpOSHTOB HET
HEOOXOJIMMOCTH JIOTIOJHUTEIILHOTO 00KHUTra MOJyKOKca 10 KOKCa, IMOCKOJBKY 3TO
TpeOyeT OOJBIIIOTO pacxojia dYHEPTHH IS MOBBIIMICHHUS TeMIIepaTypbl TEPMOIH3a
yrist ¢ 650° C no 850°C.

5. U3BJIeyeHns coJieil ypana o0pa3unamu yriiepoJaHbIX COpOEeHTOB

N3BecTHO, 4TO MIaXTHBIC BOJBI yPAHOBBIX pa3pabOTOK coaepskarh oT 10 1o
80mr/n ypana. [Ipepmaraemblii HaM¥u MOIXO/ K PEIICHUIO JAHHOW YKOJIOTHYECKOM
POOIEMBI BKITIOYAET UCTIOIB30BAHIE AKTUBUPOBAHHBIX yTJIEH, MPOSBUBIINX
AKTUBHOCTH KaK MOKAa3aHO B MPEABIAYILEM pa3Jiesie AKTUBHOCTh MO OTHOIICHUIO K
MOHAM CBHHIIA.
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HccnenoBanus,  HpoBeAcHHBIE B ATEHTCTBE 0  XMMHMYECKOW,
OMONIOTMYECKOH, pagualoHHOM U siaepHOM Oe3omacHocTH  TaKMKHCTaHa,
MOKAa3aJId BO3MOXXHOCTb HMCHOJIb30BAHMS IIYHIUTA WM AOPHUKOCOBBIA CKOPIYIIBI
JUISL COpPOIIMY ypaHa U3 MIaXTHBIX BOJI.

Hcnone3yss 3KCHEpUMEHTalIbHBIE HApaOOTKH  COTPYAHHUKOB  JTAHHOTO
areHTCTBa. Mbl IMPOBEJIM COBMECTHBIE HCCIEAOBAHHS C HMCIHOJb30BaHUEM
u3Menb4€HHoro 10 0.25 MM TepMooOpabOTaHHOTO YIiisi MecTopokaeHus: «MDon-
ArHo6».

Pe3ynbTaThl IpOBENEHHBIX UCHBITAHUS MO U3BJIE€UEHUIO HOHOB ypaHa U3Og
U3 PacTBOPOB IIAXTHBIX BOJ IMpPHUBEACHBI B Tabauie 8, OTKyda cieayeT, 4yTo 10
95% oT n3HaYaNbHOIO KOJIMYECTBA COJIEH ypaHa MOKET ObITh YTHIM30BAHO.

Cnenyer OTMETHTB, YTO PpEXUM TEMIIEpaTyphl peakropa, B KOTOPOM
OPOUCXOAUT  OTXKUT  YIJIA  OHNpeAessieT  aJACOpOLMOHHYIO  CIOCOOHOCTB
UCCIEeNyeMOro copOoeHTa. AHalnMu3 MOKAa3bIBAET, YTO ONTUMAJIBHOM TEeMIIepaTypoi
IIPU KOTOPOW HAOJIIOAAETCSI MAKCUMAJIBHBIX BBIXOJ COJIEM ypaHa M3 MIAXTHBIX BOJ
spasercs 400°C.

[IpoBeneHHbIE WCHBITAaHUS TMOKa3aldW, 4To oOpaser] copOeHTa u3 Y
MecTopoxacHuss «PoH-ArHob0a» 1O CpaBHEHUIO C aHAJTOTUYHBIM 00pa3loM,
MOJIYYEHHBIM U3 YTJII MECTOPOXKACHHSI MPOSIBISET 00JIee BHICOKYIO COPOLMOHHYIO
aKTUBHOCTb IO OTHOIIECHHIO K COJISIM ypaHa, BXOJSIIUX B COCTaB INAXTHBIX H
IIOJI3EMHBIX BOJ.

Tabauua 8. - YcnoBus mpoBeeHNs aHAIN30B U ITOJIYYEHHBIE PE3YJIbTaThl 110
cop61uu U3;Og Ha TOBEPXHOCTU TEXHUUECKHUX aJICOPOSHTOB.

XapakrepucTuka IHoka3aTenun
Pasmep vacrtuil copbenta, Mm 1o 0,25
KonrenTpanus ypana B UCXOAHOM PacTBOPE, MI/J 44-51
Bech copbenTa B K0JIOHKE, T 5
BricoTa ciiost copGeHTa B KOJIOHKE, MM 25-30
OO0BEM MIaXTHOM BOJIBI, MPOMYIIIEHHOM Yepe3 KOJOHKY, JT 10
CreneHb U3BICUYEHUS ypaHa U3 IAXTHON BOABI, %o 90-95

JlanHbIN crioco0 nmepepabOoTKU IMIAXTHBIX BOJI YPAHOBBIX PYIHUKOB MO3BOJISET
UCTIOJIb30BaTh COPOCHT U3 JOCTYIHOTO MPUPOIHOTO YTJISl ISl BBIICTICHHSI [ICHHOTO
npoaykra UsOg W TeM caMbIM TpenoTBpallaeT 3arps3HEHHe BOJHOTO OacceliHa
JAaHHOW MECTHOCTU paauoHyKimuaamMu. CTeneHb OYMCTKHA YPaHCOAEPKAIIUX BOJ
nocturaer 10 95%, 4To MOKa3bIBaeT Ha BBICOKYIO 3(D(PEKTUBHOCTH MOTYUYEHHOTO
copOenrta. Ero 3¢ (ekTHBHOCTH BO3pacTaeT emé TeM, YTo ISl ero MpPOU3BOJICTBA
UCTIONB3YyeTCs 00Jiee JOCTYIMHOE ChIPhE- YTOJIb MeCTOPOKAeHUS «DoH-ATHOO».
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6. KucjoTHasi akTUBaUMs TEXHUYECKHX AICOPOEHTOB

Panee Hamu ObLTO TMOKa3aHO, YTO TMOJYKOKC, TOJMYYEHHBIA U3 yTJIA
MecTOpOXKAeHUH «3unap» U «PoH-ArHo6» o01anaeT cnocoOHOCTHIO K afcoponuu
Ha CBOEHW MOBEPXHOCTHM HMOHOB CBMHI]A W3 BOJHBIX PAacTBOPOB alleTaTa CBUHLIA.
BbII0 OTMEUYEHO, YTO CO/IepKAHUE MUHEPATIBbHBIX BEIIECTB (30JIbHOCTh) BIMSET Ha
CHelM(PUUECKYI0 AaKTHBHOCTh IMOJIYKOKCA, UYTO OOBSCHSIOCH 00pa3oBaHUEM
MOHOTEHHOTO  CJIOS, CIOCOOCTBYIOLIETO YJEpPKaHUKD HOHOB CBHHIA 10
MOBEPXHOCTH a/ICOpPOEHTA.

[IpoBeneHHbIE MCCIENOBAaHUS MOKA3aJId TaK XKeE, YTO IMOJYKOKC U KOKC,
IOJ[yYEHHBIE U3 BBICOKO30JIBHBIX YTJEH MECTOpOXKAEHUS 3UAJbl MOTYT OBITh
UCIOJB30BaHbl JJII OYMCTKM CTOYHBIX BOJ OT JPYI'HMX OPraHU4eCcKHX
3arpsi3HUTENsAX. Takum  o0pa3oM, B  oONpeAelieHHOW Mepe mnepepaboTka
BBICOKO30JIbHBIX YIVIEH B COPOEHTBHl IIMPOKON HampaBiICHHOCTU MOKET OBITh
aIbTEPHATUBHBIM HCIIOJIb30BAaHUEM YTl MecTOpoxAeHU TamkukucTana.

Llenpro HacToOsIIIEH YacTH paOOThI SIBISETCS aHAIW3 XapaKTepa W3MEHEHHM
aJICOPOLIMOHHOM aKTUBHOCTH COpPOEHTA MOCJE CTaJAui TepMUYECKOH 00pabOTKU U
XUMUYECKOM aKTUBAaUMU. XUMHUYECKas aKTHBAlUs COpOEHTa IIPOBEAEHAa €ro
00paboTKOM PacCTBOPOM a30THOM KHUCIIOTHI.

Hanuune ancopOUMOHHBIX CBOMCTB y MOPOAYKTOB MHUPOJIM3a YIS
MectopoxkaeHuit  3uaasl U DoH-ArHoba  CBUACTEIBCTBYIOT JaHHBIE 1O
onpenenennio «oxHOTo UncIay, IpeacTaBIeHHbIe B TabmmIe 9.

Ta6auna 9. - FoaHoe 4iciIo HCXOMHOTO YIS U TIONYKOKCa

o u nocie HNonnoe uncno % Pa3mep yactun
Ne 00paboTKH yIJIst Bunau | DoH-ArHob (Mm)
1 | UcxoaHblit yroib 0 0 1o 1
2 | [Tomykokc mocne 17 14 1o 1
nuposusa yris

[Ipumeuanue: [Tuponus mpoOsl yris nposeaeH npu remueparype 610°C.

OOpa3ipl 11 WCCIIEIOBAaHUS OBUTHM TIOJITOTOBIIEHBI IMYyTEM HW3MEIbYCHUS
YIJIS 10 MOPOIIKA U MOCIEAYIOIIEr0 MMPOCEUBAHUS YEPE3 CUTO C OTBEPCTUEM |MM.
Hanee >t oOpasibl MOABEpPTalyd MUPOJIU3Y IS TOJYyYEHUS TOJyKOKCa MpHU
temneparype 700°C. JIns Kaxmoli CepUM SKCIIEPMMEHTOB IOATOTOBJIEHHI TPU
OJIMHAKOBBIX HAaBECKM TOJyKoKkca. llepBas HaBecka SBIsUIACh KOHTPOJIBHBIM
oOpa3iomM cpaBHEHHS, a JBe Apyrue oopadarsiBammmch 20% u 35% pactBopamu
HNO;  OOpasoBaBuiytocsi CyCHEH3UIO TEpeMEUIMBAIM  TPU  HEOOJBIIOM
HarpeBaHUM Ha MAarHUTHOM MEIIAJIKe C OOpaTHBIM XOJOJWIBHUKOM TedeHue 1
yaca. [lo 3aBepiieHHI0 peakKIMOHHYI0 MacCy MHOTOKPATHO MPOMBIBAIM BOJOM 10
HelTpasibHOM peakuuu. Mccnemyembie oOpasubl BBIACPKUMBAIA B CYIIUIBHOM
mkady npu T=110°C 1o mnocTostHHOW Macchl. 30JBHOCTH OIpEAessach IO
['OCTy 1102-95. Ilony4yeHHbBIE JaHHBIE M0 COAEPKAHUIO 30J1bI B KOHTPOJIBHOM U
oopaborannbix HNO3 06pasmax mpeacrasiens! B Tadmumie 10.
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Taboauua 10- PesynpTaThl AeMuHepamu3alus MmoiayKokca.

301bHOCTh | 30JBHOCTD IMOJTYKOKCA TTOCTIE
KOHTPOJIBHOTO 06padotku HNO;
[ToryKOKC MECTOPOKIACHUS oGpasia (%)
20% HNOs | 35% HNO;
3uaabl 21 15 10
®oH-ArH06 9 7 3

Kak crmenyer w3 nmaHHBIX, mpencTaBieHHBIX B Tabmwmme 3.10, oOpaboTka
MOJYKOKCa TPUBOJUT K 3aMETHOMY YMEHBIICHHIO COACPXKAHHUS MHUHEPAIbHBIX
BEIIECTB B HCCJIEIyeMOM oOpaslie, IBYKPaTHOrO B cllydae IOJyKOKCa,
MOJTyYEHHOTO U3 YTJISI MECTOPOKACHHS 3UAIBI U TPEXKPATHOTO I TOJYKOKCca U3
yris «PoH-ATHOO».

25

20
15
10
: \

0 5 10 15 20 25 30 35 40
KOHLEHTPALIMA HNO3 %

30/1bHCTb %

—4—3uddu —l— PoH-AzHOb6

PucyHok 7.- 3aBUCUMOCTh OCTaTOYHOW 30JIbHOCTU MOJYKOKCAa OT KOHUEHTpaluu
a30THOM KuCHOTHI (Koddurment koppemsiiuu R=0.67 u 0.64 coor).

I'padmyeckoe mpencTaBiICHHE 3aBUCHUMOCTH  COJAEpPKAHMUS  30JIbI  OT
KOHIICHTPAIIUX a30THOM KHMCIJIOTHI TOKa3bIBaeT JMHEHHYI0 (QyHKIMIO. YncleHHoe
3HaueHue Kod(uIMEeHTa KOpPPEeISUU MPEACTABIEHO COOTBETCTBYIOLIUM
pUCYHKaM U HaxomauTcs B mipeaenax 0.64-0.67.

[TonyyeHHblii HamMu OO€30JEHHBIM MOJYKOKC W3 YIS MECTOPOXKIACHUI
GBupan» u «DoH-ArHo0» NPOSABIAIOT 3HAUYUTETHLHO OOJBUIYI0 aKTUBHOCThH IPHU
0o0paboTke a30THOW KucioToi. Huke mpuBeneHbl B BHE TAOIMYHBIX JTaHHBIX
WU3MEHEHUS B aJICOPOLMOHHON aKTUBHOCTHU YTJIs, MIPOUCXOMASIINE NP U3MEHEHUHU
XUMHUYECKOTO COCTaBa. /[Ba MpUHIMIHAIBHBIX MOMEHTA B ’TOM IIPOLIECCE CBSA3AHO
C YJAJIEHUEM C IOBEPXHOCTH YIJII IPUMECHBIX BEILIECTB.

B mnepBoMm ciydae mnpu NHUPOTU3E YAAISIOTCS JIETy4YHe€ OpPTraHUYECKHe
BEILIECTBA, YTO MPUBOJUT K YBEJIMUCHHIO HOHOTO yncia a0 14-17%.
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Bo BTOpoM cilyyae M3MEHEHHUsI B COCTAaBE YIJIA CBSI3aHbI C YJIAJEHUEM C
MOBEPXHOCTH IMOJIYKOKCA MHHEPAJIbHBIX BellecTB. CTEneHb JeMUHEpaIH3aluu
NPEACTABIIAECT BEJIMYMHY, JOCTUTalOUlyl0 B cpeaHeMm 50% mpu uCnosib30BaHUU
35% a30THOM KUCIOTHI U CIIOCOOCTBYET 4 KPAaTHOI'O YBEIMYEHHS aICOPOLIMOHHOM
aKTUBHOCTU TMOJYyKOKca. JlaHHbIE MO aacOpOUMOHHOM AaKTUBHOCTU IOJYKOKCa
npeJicTaBaeHbl B Tabmmie 11.

Ta6auma 11- MomHoe 4mCIO MHONYKOKCa MO M IOCIEe OOPAGOTKHM a30THOM
KHUCJIOTOM.

Woanoe unciio (%)
[Tonmyxokc u3 YFHZI) Ncexonnblii Konuentpauus HNOs (%)
MECTOPOXKICHUS MOJIYKOKC
20 35
CY— 17 39 69.7
®oH Aruod 14 32 °8.2

HpI/IMG‘-IaHI/Iel Pa3Mep IIOMOJIa ITOJIYKOKCa a0 I Mm.
Kak CIcaycCeT us3 rpa(bnquKoro MNpCaACTABJICHUA AAHHBIX, IIPCACTABJICHHBIX B
Ta6J'II/II_[C 11, 3aBUCHUMOCTD ﬁO,Z[HOFO YucCila OT KOHOCHTPAIUU a30THOM KHUCJIOThI TaK

K€ MOXKET OBITh OINKCaHA KaK JIMHEWHas ¢ Koddduimentom koppemsiiuu R=0.66 u
R=0.65.

OZHOE YUCNO %
S

0 5 10 15 20 25 30 35 40
KOHLEHTPALIMA HNO3 %

——3uddu —— PoH-AzHOO

Pucynok 8- MoaHoe unciIo monyKokca 0 U Hoclie 06paboTKH a30THOM KHCIOTOM
(ko3 dunment koppensuun R=0.66 1 0.65 COOTBETCTBEHHO).

C nmnoBbllIeHUWE KOHILIEHTpAlMU 00padaThiBAa€MONl KHCIOThl HOIHOE YHCIIO,
CJIeI0BATEIbHO, aKTUBHOCTh COPOEHTOB BO3paCTaeT.

Kak mokazanum Hamu wucciaegoBaHUS 1O aaCcOPOILMOHHOM aKTUBHOCTHU
MOJIYKOKCA M KOKCa MeCTOpoxaAeHuil yried «PoH-ArHob6» u «3uags» OHU
SBIIIOTCS MPHUBJICKATEIBHBIMM B KauyeCTBE TEXHUYECKHX aJCOpPOEHTOB, B
YaCTHOCTH OHHU MPOSBISIOT BBICOKYIO aKTUBHOCTH IO OTHOIIECHHIO K COpOLMHU

HOHOB CBHHIIA M3 allCTAaTHOI'O paCTBOpaA. I[J'Iﬂ YMCHBHIICHH: TMOKA3aTCJIsI 30JIbHOCTU
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KOHEYHOTI'0 IIPOAYKTa, IPOBEACHO NpeABapUTeIbHOE oborameHue yrisa. OaHako Ha
TOT MOMEHT aHajiu3 (PU3UKO-XUMUYECKUX CBOWCTB M, B YaCTHOCTH,
aJICOPOLIMOHHBIX CBOMCTB KOKCa HE IPOBOAUIIOCH.

JIis TOBBIIICHUS AKTUBHOCTU aJICOPOCHTOB MBI IOMBITAJIUCh MPOBECTH
npeaBapuUTeNbHOE  OOoramieHue yriasi MmyTeM oOpaOOTKH  MHHepaIbHBIMU
kucnotamu. Mcxons u3 mapaMerpa 30JIbHOCTH OBUIO paccuMTaHO HEOOXOAMMOeE
KOJIMYECTBO BHIOpAHHON B KadecTBe HamOoJsiee yI0OHOW W JOCTYIMHOM a30THOM
KHCJIOTBI.

Takum 00pa3zoM MOXXHO KOHCTaTHpOBaTh, 4TO JEMHUHEpAIU3aALUU
AKTUBUPOBAHHBIX yIJieH sBseTCS A3P(PEKTUBHBIM CIOCOOOM IMOBBILLIEHUS KaUyeCTBa
TEXHUUYECKUX aJICOPOEHTOB.

BbIBO/IbI
Pa3paboTanbl TEXHUYECKHE YCIOBHS TOJYYEHHS] COpPOEHTOB TEPMOIU30M
BBICOKO30JIBHBIX ~ yIJied  MecTopoxkiaeHud  «3uaap» U «DoH-ArHoO»
Tamxukuctana. BemecTBeHHbINH cOCTaB COPOEHTOB COCTOUT M3 MOJIYKOKCa U KOKCa
B COUYETAHUE C 30JIbHBIMH MUHEpaJIaMH cOcTaBa yriiei. Beixoa copbenTa u3 yriei
«3unae» cocraBiger 10 65,4%, a u3 yraeit «@Don-ArHoba» -76,9% ot macchl
UCXOJTHOTO CBIPBA.

[IpoBeneHa oueHka aacopOLMOHHON AKTUBHOCTH IOJYYEHHBIX COPOEHTOB IO
3HAYEHUIO0 MOJHOro 4Hcia. YCTAHOBJIEHO, YTO aOCOpPOLMOHHAs AKTUBHOCTh
COpPOEHTOB U3 yIJi «3UAIbD» COOTBETCTBYET 110 77,15% HambobIIero nokasaresns
AKTUBHOCTH MTPOMBIIIJIEHHBIX COPOEHTOB.

Y CTaHOBIIEHO, YTO CO CHIXKEHUEM pa3Mepa (PpaKIUK YaCTUL] UCXOAHOTO YIS JJis
TE€PMOJIM3a aKTUBHOCTh IIOJyYEHHOT0 copOeHTa Bo3pacTaeT. st ¢ppakuuil yactuil
pazmepom Menble 0.063 MM yrias «3uaap» aKTUBHOCTH COpOEHTa MO MOI0BOMY
guciy cocrabisger 54%, a mus yrisg «DoH-ArHo0» - 40%. CHmwkeHrne HOI0BOTO
yucna copbeHTta u3 yriasi «DoH-ArH00» OOBICHSIETCS MEHBIIUM COJIepKAHUEM
30JIbHBIX MUHEPAJIOB B €70 COCTAaBE.

[IpoBeaeHsl nccaea0BaHMS aACOPOIIMOHHON aKTUBHOCTH MOJYUYEHHBIX COPOEHTOB
0 OTHOILIEHWIO K HMOHAM CBHHIA. YCTAHOBJIEHO, YTO NpPH HCIHOJIb30BAaHUE
copOeHTa U3 yriisl «3UAJIbI» OCTaTOUYHOE COJiepKaHue CBUHIIA cocTaBisieT 12%, a
IPU HCMOJIB30BAHUM cOpOeHTa u3 yris «PoH-ArHo6» - Bcero 5% otr o001Iero
conepkanus noHoB Pb?* B pacTBOpe amerara cBuHIA. PaspaGoTana MeToaMKa
OIPEJENICHNUS] OCTATOYHOTO KOJMYECTBA MOHOB CBUHIA IPUMEHUTEIBHO K JaHHBIM
00BEKTaM HCCIICIOBAHUS.

CopOentsl u3 yrisg MecTopoxaeHus: «®oH-ArHo0» moka3alu BBICOKYIO
a7ICOpOIIMOHHYIO aKTUBHOCTH IO OTHOUICHHIO K coiisiM ypaHa. Haiimeno, dro
u3pnedenre UszOs M3 MIAXTHBIX BOJ| YPAHOBBIX OTBAJOB IPH HCIOJIb30BAHHE
MOJIYYEHHBIX YTOJIbHBIX COPOEHTOB JocTUraet 10 95%.

Pa3paboTaHbl TEXHOJIOTHYECKUE YCIOBHUS [JIsl KUCJIOTHOM NE€MUHEpalM3aluu U
aKTHUBAILMM MOJYKOKCa, MOJIYYEHHOTO TepMOJIM30M yTiisl. Mcnonb3oBanue a3oTHOM
KHUCIIOTBl JUIsl 3TUX I€Jed NPUBOAUT K CHUKEHHUIO 30JbHOCTH 110 3% nms
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MOJIyKOKca |3 yrield MectopoxacHuss «®Pon-Arnoba» u mo 10% mus yrien
MECTOPOXKICHUS «3UJIJIBI».

[Ipennoxensl TEXHUYECKUE COpOCHTHI Ha OCHOBE OTXOJI0B
CEIIbCKOXO3SIICTBEHHBIX ~ KYJBTYP CKOPJIYNBl TPEUKOr0 Opexa, KOP3UHKHU
MOJCOJIHEUHUKA U KOCTOUKHU YPIOKA JIsl OYMCTKHA CTOUYHBIX BOJ OT HOHOB TSIKEJBIX
MeTaiioB. [lokazaHo, 4TO mpHU W3BICYEHWHM WOHOB CBHUHIIA M3 alleTaTa CBUHIIA
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