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Heopranuueckue mepexucH, H3flaBHa paccMaTpuBaeMbie Xak CO-
eIHHEHHs, XapaKTepu3yonyuecss HaJHudeM MepOKCO-TPYMNIE, INpen-
CTaBASAIOT OOLIMPHBIN Kiacc COENMHEHHMH KakK IPOCTHIX, TaK M KOM-
TIJIEKCHBIX, Pa3/JIHYaoIINXCca He TOJNbKO IO XapakTepy CBSI3H MEXKLY
MEPOKCO-IPYNNOf ¥ aTOMaMH 3JIEMEHTOB, 00pa3yIoluX NepPeKHCHBIE
' COE[MHEHNsI, HO TaKXe M MO XapakTepy CBfA3H MeXIy aTOMaMH KHC--
JIOPOJIa B CaMOll epOKCO-TPyIIe.

B Tabauue NpuBejeHa NpeNOKeHHAs aBTOPOM CXeMa KJacCH-
¢uKauuy ¥ HOMEHKJIAaTypbl HEOPTaHHUECKHX NEPEKHCHHIX COeIHHE-
HHI, B OCHOBY KOTOPOH MOJIOKEHO YKa3aHHOe DasjnyHe Xapakrepa
CBS3H.

Kax BupHo u3 Tabuullbl, MOHATHE HEOPTaHHYECKOe NEPEKHCHOE
coequHeHHe> 00BbeIUHSIET MO KpaliHe# Mepe IEeBATb TPYHI COENHHE-
HU#: THIPONEPEKHCH, IIePEKHCH, HaAIeDEKUCH, O30HA/IE], IIE€POKCOKHC-
JIOTHl ¥ HX IPOH3BOJHBIE, MEPEKHCHbIe KOMIJIEKCH, THAPATH IIE€PEKH-
cell u coJiell, THAPATHl MEPOKCUTHAPATOB NMEPEKUCEH ¥ COJIEH.

Pasnuune B CTPOEHHHM HEOPTaHMYECKHX IIEPEKHCHBIX COeIHUHEHHH
00yCIOBINBAET pa3nuyue MX (DU3UUECKUX CBOHCTB M PEAKUUOHHOH
CIIOCOGHOCTH H, CJAEZOBATENbHO BO3MOXKHOCTb HX IDHMEHEHHS B ca-
MBIX pa3HOOOPAa3HBIX YyCIOBHAX.

Cdepa IpakTHUECKOTO HCIONb30BAHHS STUX COENWHEHHH HEmpe-
PBIBHO PACIIMPSIETCS M OXBAThIBaeT caMble pasjuyHBIE O0JacTH Ha:
porHoro xo3sncTBa. OcoGeHHO BaXXHEIMH B NpPaKTHUECKOM OTHOIIE-
HHH SIBJSIIOTCS HPOCTHie IEePEKHCHble COeTWHEHHS IIEeJOYHBIX H Ile-
JIOUHO3EMEJbHBIX METaJIJIOB — IIePeKUCH, HAANepeKHCH M O30HHUMAbI,
KPHCTANIHYECKHe pellleTKH KOTOPHIX COCTOAT H3 MOHOB METaJlJIOB M
MoJekyasipubix aHuoHOB Og?~ (mepexucu), O,~ (Hanmepekucu) n
O3~ (030HUIHL).

TIpocThie MepeKHCHbIe COeIMHEHUs MIENOYHEIX H MeN0YHO3EMeb:
HBIX METAJJIOB, HAPSIAY C IHPOKHM NPUMEHEeHHEM B KaueCTBe OKHCIH-
Tejiel, 6iaromapst CBoell CIOCOGHOCTH pearMpoBaTh C YBJIAXKHEHHBIM
YTJIEKHUCTBIM Fa30M MOTYT ObITh IPUMEHEHH! JJIsl pereHepandH BO3AY-
'Xa, BHIABIX2€MOTO UEJOBEKOM, BHIHYKIEHHBIM HAXOAWUTbCSA IJHTENb- -
HOEe BpeMsl B H30JHDOBAHHOM OT BHeNIHeH cpelbl IOMELIeHHH mmw
MOJIb30BAThCA B TEUEHHE CPABHHTENBHO KOPOTKOIO BPEMEHH H30/IH-
PYIOLIEM AbIXaTeJIbHEIM NPHOOPOM-CaMOCacaTesIeM. =

B macrosiiee BpeMs IS 3TOH LeJH IIMPOKO IPHMEHSAIOT Han-

' mepekuch Kanug KOg 1 B MeHbIeH CTeNeHH HaJANepeKHCh HaTPHs- .
NaQ,. ITostoMy omHO¥ U3 3amad uccienoBaTesell, paboTalomux Boo-
JlacTH MEPEKHUCHBIX COeINHEHHH, ABJAETCS KaK U3biCKaHHe NyTeH CHH-
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Tesa IPYTUX COeIUHEHHIl, 06yanaromux OOJBIIHM 3aIacoM KHCAOPO-
Jla, TaK ¥ U3bickaHue 6ojee 3 (PeKTUBHBIX CIOCOOOB CHHTE3a H3BECT-
HBIX Hajlepekucefi W O30HHUIOB, H3yUeHHE HX (DHU3HUKO-XHMHUECKUX
CBONCTB ¥ DEaKUHOHHOH CIOCOOHOCTH. IDTHM BOTPOCAM INOCBSIIEHA
LACCepTalys.

B nmuccepranuu s5KCnepHMEHTaJbHBIE MaTepHaJ/  H3JIOXKEH 0 pas-
JesnaM: HCCIefoBaHHe MepeKHCell THNHUECKUX 3JIEMEHTOB BTOPOH
rpynmsl nepuopuueckoit cucremsl . Y. MenneneeBa; mouCKOBBIE HC-
c/eloOBaHys B 00jachy CHHTE3a HaIllepeKducH JHTHA ¥ H3bICKaHHe
HOBBIX NMYyTel CHHTE3a HM3BECTHbIX HaJANepeKHcell LIEJOUHBIX MeTaJl-
JIOB; HCCJAENOBaHHsS B 00JIACTH CHITE3a HaJlepeKHCeH L[eJOuHO3e-
MeJbHBIX METaJJIOB; CHHTe3 O30HHIOB IIEJOYHBIX METa/JjOB yepes
HaJTEepPeKUCH U H3YUYeHre HEKOTOPBIX CBOUCTB 030HUIOB U MEXaHU3Ma
nx o6pasoBaHus.

OKCIepUMeHTaJbHON YacTH NpeALIecTBYIOT ABE IJiaBhl, TJ€ pac-
KPBIBAGTCSI CYTh IOHATUA «HEOPTaHUUECKOE MEPEKUCHOE COeJUHEHHEN
U OCBeIIeHBl OCHOBHBIE 9Tallbl PA3BUTHS XMMHH HEOpPTaHUUECKHX IIe-
PEKUCHBIX COeIMHEHHH, KOTOPOMY B OOJBIIEH Mepe CrocoGCTBOBAJH
COBETCKHE yUeHDIe.

B nByx 3ak/IOUHTENbHBIX I'JIaBax Ha OCHOBAHUH COOCTBEHHBIX H
JMTepaTypPHBbIX JaHHLIX TaHBI CPABHUTEIbHASA XapaKTepUCTHKA TEPMHU-
YeCKOTO pachnajga pPas3JMuUHBIX THUINOB HEOPTaHHUYECKHX MepeKUCHBIX
COeJIMHEHHUH, CBOJKA OCHOBHEIX CBOMNCTB IepeKHCcel, Haamepekucell n
O30HHUIOB LIEJOUYHBIX U IeJOYHO3eMeJbHbIX METaJJIOB U B CBeTe 3a-
KoHa nepuoanunoctu cBodicrs JI. M. MenneneeBa BhisiBieH psfm 3a-
KOHOMepHOCTe!l B X 06pa3oBaHUH.

K nuccepranum mnpunaraercs MoHorpadgus asropa «l[lepexucu,
HaJlepeKHCH Y O30HHMBI IIeJOUYHBIX M LIE€JIOYHO3EMEJbHBIX MeTall-
Ja0B» (M., «<Hayka» 1964), rne npeacraB/ieH MOJHLIH JUTEpaTypHBIH
00630p IO 3aTPOHYTHIM B IHCCEPTAIUH BOTIPOCAM.

1. UccnepoBanue nmepekucei THMUYECKUX dJIE€MEHTOB
BTOpO# rpymmbl nepuoauyeckoi cucrembl JI. U. Menneneesa

Croco6bl mosyueHUsT TEepeKuced LIeJIOUHBIX METAaJJIOB, KaJbLus,
CTPOHLMSA, Oapus, pTyTH AaBHO U3BecTHH. Mcciaenosanus mocaemHux
JleT MOCBSAIIEHB! B OCHOBHOM H3YUEHHIO CBOHCTB M CTPOEHHS KaK Ca-
MHX TIepeKHCcel 3THX 3JIeMeHTOB, TaK U UX TUAPATOB U MEPOKCUTHIPA-
TOB.

[Mocne o6cTodaTeibHBIX pabOT, BBHIMOJHEHHBX B JlaGopaTopuu mne-
pexucHbix coenunenuit TOHX AH CCCP npod. C. 3. MakapoBBIM ¢
COTPYIHHKaMH, B 00JacTH CHHTe3a IepeKrcell 3JeMEeHTOB BTODO#
rpynnsl Iepuofuyeckoii cucremsl . M. MeHIesneeBa HepelleHHBIMH
OCTABaJIUCh: a) BONPOC O AOCTOBEPHOCTH JUTEPATYPHBIX NAHHBIX CY-
U1eCTBOBAHUA NEPEKUCHHIX COeTUHEeHUH Gepusns; 6) BOIpOC O MoJay-
4eHWH YUCTBIX MepeKUCel MaTHUs, IIUHKA U KaJIMUS.

B nepBoMm paszene muccepTanuu NPUBEHEHbI Pe3YJbTATbl, IOJY-
YeHHBle aBTOPOM IIPH HCC/IENOBAHUHM TEPBOr'O BOMPOCH, W OMHCAHHE
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paspaboTanHOro HM Cnoco6a MHOJNYYeHHS BHICOKOIPOLEHTHOM Mepe-
KUCH MarHHS, i

Hsyuennem cucremel Be(OH),— HyOy — H,0O mnoxasano, uto
eIHHCTBEHHOH TBep/o# (asofi cucrembl siBjsiercs Be(OH),. B oTan-
yhe OT THAPOOKHCEH BCEX OCTANbHBIX 3JeMEHTOB BTOPOW TPYIIBI Ie-
pronuueckoi cucremsl [I. M. Menneneesa Be(OH), ne o6pasyer uu
NepeKucH OepHJIINA, HU NMPOMYKTOB npucoesuHeHusa ¢ HyO,. ITpuse-
IeHHble B JUTEPAType GOPMYJIbl COCTABOB MPOAYKTOB, 06Pa3yIOMIHXCHA
npu BblaepxuBannu Be(OH). B pacrBopax nepexucu Bomopoia
*¥Be(OH)3z- yHyOz- 2H,0, BEIpakKAIOT AL 5MIUDHYECKHE COCTABDI
IPOAYKTOB COPOLMH IIePEKHCH BOAOPOJA U BOJBI HA THAPOOKHCH Ge-
PHJLIHS, ;

Hsyuennem cucremsr Mg (OH)s;— HyOy — HyO mnokasauo, uto
TOJIPKO IIPU JOCTHKEHHH DAaBHOBECHOH KOHIIEHTPAIMH MEPEKHCH BO-
Jaopona B xuakoi ¢rase Gombure 30% Bec., 4TO OCYIIECTBUMO JHUIIb
HCXOZS U3 TEePeKHCH BoJopoaa kKoHuentpauuu 50—60% sec., cocras
TBepaoH (ass oTBeuyaeT popmyae MgO,. [Ipu paBHOBECHOH KOHIIEHT-
pauuu HyO; B xunxoit dpase menbine 30% Bec. JoHHAA dha3a COCTOUT
u3 TBepAbX pacrsopo Mg (OH)s u MgO, DTuM 06BACHASTCS, MO-
4eMy INPOMBILIIEHHBI CIOCO0, NPUMEHAEeMBIH B HACTOsIEe BPEMS B
CCCP pnsa nosyyeHus: mepeKHCH MATHHS, OCHOBAHHEBIH HA HCIIOJIb30-
Banun 30%-noro pacrsopa HyOs u TBepmoit MgO, He mo3Bossier
IONTYy4U T NPOAYKTHI ¢ copepxkanueM MgO, srimre 25% sec. Ho u npw
NpUMEHEHHH 6oJee KOHIIEHTPUPOBAHHBIX pacTBopoB HyO, B BoAHOHR
cpene mosyunts uncTyio MgOy BecbMa TPYIHO, TaK KaK €€ He yHaeT-
¢l 0CBOGOAUTH MOJMHOCTBIO OT MATOYHOTO PacTBOpa HH (DHIABTPOBA-
HHeM C MpHMeHEeHHeM BaKyyMa, HH IeHTPHQYTHpPOBAHHEM, HU Tpec-
COBaHHEM, HH IIPOMEBIBAHHEM CIHPTOM H 3(QHPOM — BCJENCTBHE BeCh-
Ma Ma/Joro pasMepa YacTHI[ NMepeKHCH MarHHs, KOJeGJIOIIerocs B

npepenax 20—200 A. Hammuume MaTOYHOrO pacTBOpPa NPHUBOIUT K
YacTHYHOMY pasioxenuio MgO, mpu cymxe.

B otauune oT mpuMeHseMOro IPOMBIIIIEHHOTO COCOGA aBTOPOM
Ha OCHOBAHMH JaHHbIX u3ydyeHus cucreMmsl Mg (OH), — HyOp, — HyO
H TepmMuuecko# ycroiduuocty MgO, paspaboTan u mpoBepeH B 3a-
BoJCKuX ycnosuax (Mockoscku# 3aBox um. JI. 9. Kapnosa) cmoco6
IOoJIy4eHuss NMEPEKUCHOTo NpelapaTa Mariud, cofepxaiuero mo 60Y%,.
Bec. MgO,y. Cnoco6 BK/IIOUAET UeThIpe Omepaluu: 1) NpHIOTOBJEHHE
BOJHON CycneHsuH, comepaxkamiedt 7% Bec. Mg(OH)o; 2) B3aumopeii-
CTBHE OIHOI0-0GbeMa 3TOH CyCIeHSHH ¢ OfHHUM 06beMoMm 30Y% -HOTO
pactBopa HyO, mpu- KOMHATHOH TemmepaType B TeUeHHE CYTOK;
3) GunpTpauus c moMolmbl0 BakyyMma; 4) Bakyym-cymika mpu 70°C,
ocraToyHOM AasieHuu 80 mm pT. CT., npu BhicoTe caosi 10 mm. Ipo-
LYKT YCTOHUMB NMPHU XPAHEHHUH.



2. UccaenoBanusi B 06aacru CHHTE€3a HAAMEPEKUCH JUTHHA
M M3bICKAHHE HOBBIX MyTell CHHTEe3a
HM3BECTHHIX HAANEPEKHCEN M EN0YHbIX METANIOB

Peaknuonsas cnoCOGHOCTh IIENOYHBIX METAJJOB MO OTHOUIEHHIO
K KHCJOPOLY HACTOJIbKO BeJUKa, UYTO GOJBINMHCTBO U3 HUX CHOCOOHO
B ONpPEENEHHbIX YCJOBHAX 00pPa30BBIBATL He TOMABKO BLICIIME KHC-
JIOPOJHbIe COENHHEHHs, B KOTOPLIX 4TOMHOE OTHOIIECHHE KHUCJOPOHA
K MeTajlly PaBHO eIUHHILE, T. €. IePEKUCH, HO TaKKe BHICIINE KHCJO-
pOJAHbIE COEIUHEHHS, B KOTOPBEIX 3TO OTHOIIEHHE PaBHO IABYM (HAaI-
NEePeKHCH) U TpeM (O30HHIbI).

Hangnepekncu LIeNOYHBIX MeTaNA0B, 34 MckaouenueM LiO,, moe-
TOBEDHO H3BECTHBI, ¥ HX CBOKCTBA B HAaCTOsllee BpeMS SIBJSAITCA
NpeaMeTOM BCECTOPOHHETO H3YUEHHS,

B orinume oT COOTBETCTBYIONIHX NEPEKHCE, KOTOPble GeCIBETHDI
U IaMarHATHbL, HaAMePeKUCH IeJ0UHbIX MeTaJ/I0B OKpallleHbl H Ma-
PAMArHUTHBL, YTO OOYC/IOBJEHO HAa/NHUUYHEM MOJEKYJASIPHOTO AHHO-
Ha Oy

Crnoco6bl MOJyUeHHsT ¥ CBOMCTBA HAANMEPEKUCEH IeJOYHBIX METaJ-
JIOB TOJAPOOHO OMHCAHBl B YHNOMAHYTOH BHILIEe MOHOTpa(UH aBTOpA.
Hannepekucu xamus, pyGuAns U LE€3Ust NOIyUYaIOT IPEUMYLIECTBEHHO
NPU CKUFAHUK 3THX METaJJIOB B aTMocdepe KHCJIOpPOaa HJIH BO3LYXA,
060TalleHHOTO KHCIOPOAOM IpH atMochepHom papyenus. OHE 00pa-
3YIOTCs TaKKe NPH OKHCJIEHHH KHMCJIOPOAOM PacTBOPOB METAJJOB I3
KUNIKOM aMMHake npu TeMneparype Huxke — 50°C. ducmpomopuuo-
HHpOBaHHe coefuHeHHH cocTaBa MyO,- xHeOp Takke MPHBOIHT K
00pa30BaHUIO HaAIepeKucell 3THX 3jeMeHTOB. [Ipu OKUCAEHHH Me-
TaJIJIMUECKOT0 HATPUA KUCJAOPOLOM TPH aTMOCHEpPHOM JABIEHHU 00-
pasyeTrcs MepeKHuCh HATpHUs, a He HaANepeKuch. [locielHI00 moayua-
10T IIPU OKHUCJEHHH KHCJIOPOAOM MePEKUCH HATPHUS MPU CPaABHUTEJNBHO
BLICOKOH TeMIlepaType W MOBBLIIIEHHOM JABJEHUH.

IloucKkoBble MCCIENOBAHUS B 0GJACTH CHHTE3a HAANEPEKUCH JH-
THd. [TONBITKH, NpefNpPUHATEIE aBTOPOM M 3apyORIKHBIMH HCCIIELOBA-
TeJSMU CHHTE3WPOBATH HAIEPEKUCH JHTHSI, UCHNOJAb3Ys H3BECTHbIE
crmocoObl CHHTe3a LPYTuX HaAlepeKuce, He yBeHuaauch yenexom. Ilpa
CJKMTAHUH JUTHS B aTMocdepe KUCI0POTA O0OPas3yeTcs OKUCH JHUTHS.
[Tpu meficTBUM KUCIOPOLA HA OKHUCH JIUTUA HaANEPEKUCH HE 00pa3yeT-
cs. ABTOpOM TOKa3aHO, YTO HAANEPEKNCh He 00pasyercs U Npu mefcT-
BHH KHCJIODOJa Ha IePeKHCh JUTHS Jaxe IpH faBaeHuax po 7500 ar u
npu marpeBanun mpo 250°C. Tlpu wusyueHuH pacmajma COEIHMHEHHS
LigOy-2H30, B BakyyMe IpH OCTaTOUHOM mpaBjaeHuu 10 mm pT. cT.
npu 100—120°C Ha OCHOBAaHUH TaHHBIX XHMHYECKOTO aHaJH3a aBTO-
pom ObLI0 BLICKA3aHO MpeanosoXkKeHue 00 oOpasoBaHHH NpenapaTos,
comepKallnx HapsAAy C MEePEeKUChI0 U THAPOOKHCBIO JHTHA 7—
99% LiO,. Ognako meron DIIP He mas mOCTaTQUHO SICHOTO YKasaHH
© HAJHYHM B HUX HapaMarHuTHOTO aHHoHa Og. .

[Tpu nccienoBaHUU peaKIMK 030HA ¢ PA3JTHUHBIMH THADOOKHCSIMH,
MEPEKUCAMHA W HAMMEPEKUCAMH aBTOPOM 'OBLIO 3aMeueHOo, 4TO IMpHU
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NeHCTBHE O30HO-KHUCJIOPOJHON CMECH Ha MOpOIIKOOGpa3Hylo mepe-
kuch JauTUsA npi — 100° C mepekuch OKpaIlInBAEeTCs B CBETJIO-JIHMMOH-
HBIH CBeT, XapakTepHblf ass Haxpmepekuceil. [Ipu6eruyTh K 3KCTpax-
LMY OKPAIIEHHOTO COeUHEHUS KUIKHM aMMHAKOM C IIeJIbI0 ONpene-
JIEHHsI ero IPHPOJbl 0Ka3aJ0Ch HEBO3MOXKHBIM BBUIY OOpas3OBaHHf
ammuaxaToB. [TosTomy GBL10 pelleHo MPOBOXHUTHL PEAKIHIO O30HHUPO-
BaHUs NEPOKUCH JUTHUS B XKHUIKOI CPelle, HHEPTHON IO OTHOILUEHUIO K
030HY, NEePeKUCH U HaAINepeKncH JUTHd. [lo muTepaTypHBIM HaHHBIM,
(bpeoHBl MHEPTHB! He TOJBKO 110 OTHOIIEHHIO K 030HY, HO TaKKe i K
O30HUAY KaJHsf, ¥ He OBLIO OCHOBAHME CUMTATbL, UTO OHU HE OYAyT
MHEPTHBIMU [0 OTHOIIEHHIO K MEePEKUCH JIUTHS U ee TPOAYKTaM OKHC-
Jienus. BonpliuM npeuMyIllNecTBOM HCIOJIb30BAHUSA (PPEOHOB ABJASET-
Csl | TO, YTo OHH obJanarmT u3bupaTeabHOH CIOCOOHOCTHIO O OTHO-
ILIEHHUI0 K O30HO-KHCJOPOJNHBIM CMECSM, MOJyUYaeMBbIM IPOCTHIM 030-
natopom CHMeHCa, pacTBOpss JIHIIL O30H. TakuM 00pasoM MOXKHO
MOJYUUTh PaCTBOPbl UHCTOI'O 030HA BecbMa crTabunabpHble u Gesomac-
nble B oGparenuy. 11 pacTBopeHns 030Ha Obla npuMeHeH Gpeon-12
(mudropauxnopmeran) c. T. kun. —29,8° C. O30HUPOBAHHIO TTOLBEPT-
Jach MePeKHCh JHTHS, comepxkanias 96% Bec. OCHOBHOTO BelecTBa,
2% xapGonata autus u 2% BOIBI, CycneHIUpPOBaHHAA B (peoHe-12,
MpeaBapUTEeIbHO HACKHILIEHHOM 030HOM npu —65° C. Brlin mosnydyeHs!
npemnaparsl, copepxamue no 47 % Bec. Haanepexkucu auThHd. Hanuune
xapakreproro 1is LiO, nmapamarautHoro nosa Og~ 6BLIO yCTaHOBIIE-
no metonoM DIIP. Onpenenenc 3nauenue g-hakropa, pasaoe 2,001 =+
+0,001 1 mo USMEHEHHIO OTHOCHTEJNbHOH KOHLEHTPALUH paIHuKaa0B
Oy~ or TeMmmeparypbl ONpeleleH Ipeesn TepMHUECKOH yCTOMUMBOCTH
LiO,, paBumil npumepHo — 35°C. MHIUBHUAYaNbHOCTb IOJIYUEHHOTO
COeNMHEHHS MOATBEPIKIEeHA PEHTreHO(pa30BBIM aHAJH30M U OIpe[e-
JIEHBl TlapaMeTpbl ero poMOuueckoil pemleTkd @ = 5,91; 86 =494 u

¢ =438 A.

O6paszoranne NaO, uz Na,0,-2H.0, B nonckax cnocob6oB CHH-
Te3a HAJANEPeKUCH HATPHUs, UCKAI0YAIOMUX HeoOX0IUMOCTb NpHMeHe-
HUS MeTajJIMUuecKoro HaTpust IJs IOJYUEHHST UCXOITHOU MepeKHUcH,
Obla H3yueHa peaxlys BHYTPUMOJEKYJSPHOr0 OKUCAEHUS — BOCCTa-
HOBJIeHHA coenuHeHdus NagOg « 2Hy0,, cHHTE3HPOBAHHOIO uepes TH/-
POOKHCH WJIH MeTusnar Hatpus U pacTBop HoOs. OmnbiTel mpeBpalie-
uust 31oro coennHenns B NaOg TpOBOIUIIUCE Pa3/I0XKEHHEM ET0 B BaKY-
yMe IPH OCTaTOUYHOM pgaBjeHud 10 mm pT.CT., IpYU pacupeeJeHlH Ha-
Becku B | e Ha moBepxHoctu 900 cu? mpu Tpex Temnepatypax: 70, 100 u
120°C,— T. e. HMXKe TEMIepaTyphl pacnajga KpUCTalau3aluOHHOA Te-
pexucH Bogopona B coenuueHud NagOs- 2Ho0s, pasro# 152° C. Mak-
cuMaJbHOE conepxkanue naanepexucu, okono 30% eec., B mpomykTax
pacmamga JQUNEePOKCHUrHapaTa IIEPEKUCH HATPHS JOCTHUTAeTcs [MpH
120° C mo ucreuenuu 40 nuwn, npu 100°C mo ucreuennn 80 mur, a npu
70° C — o ucteuennu 170 mux.

O6pa3cBaHne HaanepeKUuceil HATPUS M KaJusd U Mepekuceil Maruus,
KaJbliisi ¥ CTPOHLHS NPH PEaKLHH FHAPOOKHCEH C ATOMHBIM KHCJIOPO-
8



oM. O6EaBOBaHH»€ HaJlleDEKHCH HAaTpHA Hab/onanoch aBTOPOM
U Npu LEeHCTBMH ATOMHOTO KHCJOPOLA, TEHEPUpPYEMOro B TJAECKIEM
paspsinie, Ha THUAPOOKHUCHL. B 3THUX yCJOBHSIX ObLAM MOJYUYEHBI CMeEcH,
copepxamiue 11,4% Bec. NaOg u 31,4% NayO,. BoJjee moaHo uaet
B3aumoefictBue aromHoro kuciaopona ¢ KOH. Comepxamme KO,
nocturano 80,5% sec. IIpy meficTBHM aTOMHOTO KHUCJOPOAa Ha THJ-
pOOKHCY MaTHHS, KaJbLus B CTPOHLHS HabM0Omanoch o6pasoBanue
nepexuceil. B ciayuae kanapuusi — 1o 50% Bec. 3To mo3BoJAET Tpes-
noJaraTh, 4To 00pasoBaHUe MepeKHuCceH e 0uHEE METAIIOB U3 THI-
POOKHCeH M PacTBOPOB NEPEKHCH BOLOPOJAA HEe SIBISETCS PE3yJbTa-
TOM IPOCTOH peaklUuy HeHTpaJau3aluuu caaboll KHCIOTH OCHOBAHHEM,
2 COMNDSKEHO C yyacTHeM aTOMHOTO KHCJIO0POJa, 06pa3yIoLierocs npw
pacnage HyOg HA MOBEPXHOCTH TUAPOOKHCEH.

Pazpa6oTka dopcyHouHoro cnoco6a cuntesa Hagnepekucel Le3us
u py6ounus. Ilocne psima HeymauHBIX MONBITOK CUHTE3A HAATIEDeKHCe]
esusa u pyOuIMsT NpuU OKUCAeHHH OOJBIIMX HABECOK MeTalla B
HeNmOABHIKHOM CJIOe, a TaKxKe ¢ IpUMeHeHHeM (OpCYHOYHOTO cnocofa
B TOM BHJE, B KOTOPOM OH ONMCAH [/ TOJYUeHHS AHAJOTHUHOTO
COeIMHenNsa KaJ/us U IePeKHCH HaTpys, OblI paspaboraH Croco6, ot-
JUUAIOIMIMHICA TEM, UTO HAWJYUlIHe YCAOBHS pPACHbLISHHS MeTajna
co3paimTca 6aaromaps MONHOMY HCKIIOUEHHIO KHCJA0POAa H3 IMompa-
BaeMoro B (POPCYHKY HHEPTHOTO r'a3a, a HAHIyUIlHe YCJAOBHS OKHC
JIeHUd — Gyaronaps pasmenpHOd Tomade KHCJOPOLA B PEAKTOP.
BceaencTBre 3TOr0 UaCTHLBI PACHBIICHHOTO Me3usi HJIAX DYOUIHST B
CBOEM JBHKEHHH IIPOPBIBAIOT CTEHKH KHUCJIOPOIHOTO UeXJid, BHYTPH
KOTOPOTO TPOUCXOIUT OKUCJAeHHe. TakuM 06pasom, MpOIecchl pac-
ObIJIEHHS ¥ OKHCJEeHWS pas3fefsioTes, UTO MO3BOJSET MeTasay
JNHUCTIEePTUPOBATh M B3aMMOMEHCTBOBATh C KHCJIOPOIOM VIKe B pac-
rblIeHHOM cocTosaHuu. [losyuennl Hagnmepekucy Lesus U PyOUAUS C
comepxanneM 98—999, Bec. OCHOBHOrO BeIIeCTBA.

B TperbeM pasjmese QUCCEPTALMH TPUBELEHA TaKKe TJaBa, IOCBA-
LIeHHAs OMHCAHWIO METOIMKH aHa/ln3a HaJIepeKnucell MEeJ0UHbIX Me-
TaJ0B, U IVIaBa, MOCBSIIEHHAS H3YUEHHIO PeaKIHil HAANepeKUcH Ka-
JUSI ¢ VIVIEKHCJBIM TasoM B uuTepBajge Temmepatyp 0—bH0°C ¢ wue
IPEPEIBHBIM onpefeneHrem cocrasa ¢as npu kapGonaTanuu. 10 mo3-
BOJIUJIO YCTAHOBUTHL 06pPa30BaHNe MPOMEKYTOUHHIX COTUHEeHHH, Mpo-
M3BOJIHBIX NMEPOKCOYTOIBHBIX KHCIOT.

3. Uccaenosanna B 006.1aCTH CHHTE3A HaJmepeKUce
[ eJICYHO3eMe IbHBIX MEeTaJJioOB

Cnoco6GaMu, NpUMeHsIEMBIMY JIJISI CUHTE3a Hajmepekuced Iiesou-
HBEIX MeTa/JIOB, BKJAIOUAs U MeHCTBHe aTOMHOI'O KHCJ0POAa Ha THAPO-
OKHCH, He YAaJI0Ch MONYUYUTh COOTBETCTBYIOIINE COeIUHEeHUSA KAJIbLHA,
cTpoHuusa u 6apusi. IToncku HOBLIX COCOO0B X CHHTE3d OLIJIH NpOBe-
JIeHBl B OCHOBHOM B JIBYX HampaBJeHUsX: 1) u3yueHneM peaxiuu nps-
MOT'0 MPUCOEIUHEHHUST KUCAOPOLa K IePEKUCAM C IpHMeHeHHeM CBepX-
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BLICOKHX JaBJIeHHH KHUCJOpPOIa U 2) H3YUEHHEM BHyTpIELMOJIEKy'JIHp-
HOI peakUHH OKHCJIEHHA-BOCCTAHOBJIEHHS MOJIEKYJADPHBIX COeduHe-
HU# TepeKrcell ¢ MepeKuchio BOAOPOIA.

[TovickoBble MccieqoBaHusa B 00/iacTH CUHTE3a HaJANepeKuceld Ie-
JOUHO3EeMEeJJbHBIX METAJJ0B METO0M NPAMOro NPUCOENMHEHHST KUCJIO0-
popa K nepexkucam. TepmoauHaMuueckKass OlleHKa 3HAYeHUST paBHO-
BECHOTO JaBJIEHUSI KUCJIOpPOa HJs1 PeaKLHUH

MUQ, (18.) + Og(2a3) — M(Os)2 (786.)

3aTpyJHeHa OTCYTCTBHEM IAHHBIX O TepMOAMHAMUUECKHX (QYHKIHUSIX
KOHEUYHHX MPOAYKTOB, TaK KaK OHU HE ObIIM MOJYUYEeHbI B 3aMeTHOM
KOJIMYEeCTBe JPYTHMH NYTAMH, HELOCTaTOYHOCTBbIO NAaHHBIX O Tep-
MOIMHAMHYECKHX (DYHKUHAX HCXOAHBIX MEpPeKHcell U OTCYyTCTBHEM
3HAUEHHS OYEHb BaXKHOU BEJHUYMHBI, HEOOXONWMOH INpPH H3YUEHHUH
TAKOTO pOJLa pPAaBHOBeCHH B YCJIOBHUSAX MOBBIUIEHHBIX aBJEHUIH M
TeMIIepaTypH — JIeTyuecTH Kkucaopona. IIpuGauzKkeHHas OLEHKa
«PaBHOBECHOIO» JaBjieHus kucjaopopa npu 25°C gna mosydeHHs
HaONepekHCcH KaJbLUs IO IPHBEJEHHOH DeaKIMu Jaja 3HaueHHue,
IpeBBIIAIIee BO3MOXKHOCTL YCTaHOBKH, KOTOPOH Mbl pacrnosara-
Ju. YcTaHOBKa, CKOHCTPYHPOBAHHAS MO 3ajaHui0 aBTopa B MHCTH-
tyTe asoTHOH mpowmbimienHocty (IHMAII)  nokropom XuM. HayK
J. C. Iukauc, mo3BOJIsIAa ONEpUpPOBaTb NPHU AABJIEHHH KHCJOPOLA
oxoso 7500 ar u 250° C. IlpubGnu:keHHasl OLEHKA <«PaBHOBECHOTO»
NaBJeHHss KHCJ0OPOLA MAJs TOJYyUYeHHS HaAlepeKHCeHd CTPOHUHUSA U
Gapus 1O TpPUBEIEHHOH peakuuy Jaja 3HauyeHus, YyKJjajablBaio-
muecsa B paGoune mapaMeTphl YCTaHOBKH. IIpoBeleHHbIE OMNBITH TO-
kasanu, uto npu 200°C u nmaBiennu nopsaka 6000—7000 ar, T. e.
BBIIlI€ «PaBHOBECHOTO» AAaBJEHUS IIPU STON TeMIepaType, HaamepeKu-
cu GapHsa U CTPOHIHs o6pasyiorcsa. [IpoleHTHOE colepXKaHue HX B
KOHEUHOM NpOAyKTe, He mpeBblmaiolmee 11% Bec., yBemuunuBaercs c
yBeJIHMUeHHeM MJHTeNbHOCTH ombiTa. Ha yBesnuenue NpOIEHTHOTO
COMepIKAHUA HaLIePEKHCH BJHAET U NOBLILIEHHE TeMIIepaTyphl, X0Ts
npu 250°C He OBLIO JOCTHTHYTO «PaBHOBECHOE» AaBJelne. ITO yKa-
3BIBAET Ha TO, 4TO mpoliecc AUGGYSHOHHLIN U TpeOyer NJIHUTENbHOTO
spemenu. OnbITH NPOJOJIKANUCE He Oojee cyToK. LleHHOCTE mpoBe-
IeHHOro MCCAeNOBaHUsI 3aKJAI0UaeTC He CTOJNbKO B IIOJYYEHHBIX pe-
3yJbTaTaX Ha JAHHBIX OOBEKTaX, MOCKOJIbKY HCKOMbIE COENHHEHHS,
Kak OyJeT MOKasaHo B cjaefyiolleM naparpade, MOXKHO IOJIYYHTD C
OOMBIINM BBIXOJOM IPYTHM CIOCOO0M — IPH IHCIPONOPLHOHHPOBA-
HHUH TIEPOKCUTHIPATOB IE€pPeKHCeli, a B TOM, UTO BIepBLIe IPU CHHTe-
THYECKOH padoTe CO CXKATBIM KHCIOPOJOM OBIIH IPUMEHEHBI CTOJb
BbIcOKMe JAaBjenusi (mopsaka 7500 ar) mpu NMOBBLIIEHHOH Temmepa-
type (mo 250°C).

OGpa3oBaHue HaANePEeKUCH KajibLusg NMPU PeaKuu JUCIPONOPLHD-
HUDOBaHNs JHUNEPOKCHIHApaTa mnepekucu kaabuusi. B jureparype
HUMEIUCh CBEJEHHS O TOM, YTO MPH B3aUMOLEHCTBHM OKTarujpara
nepekucu kanbius CaOg - 8H,O ¢ KOHIEHTPHPOBAHHOH IEPeKUCHIO
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BOZOpOAa 00pasymTcs Hpemaparsl, cogepxkaiiue 0 13% Bec. Haj-
aepexucn Ca(Oq)s. ABTOPOM IIOKA34HO, YTO HAAMEPEKHCh SBJISETCA
BTOPHUYHBIM NPOAYKTOM DEaKWMu pacrnaja IHUINEPOKCUTHApATA Hepe-
kucu Kanbiust CaO, -2H;0,, o6pasyromerocst B cucreme Ca(OH), —
— HyO02 — H,O. Onpeneniensl. onTuManbHble YCJIOBHA IIPOTEKAHHSA
peaxunu pacnaja, H03BOJIAILUIEE BOCIPOH3BOAMMO I[OJNYYaTh Iepe-
KHCHblE TpemapaThl KaJablLUsA, COmepKauiue oKoao b55% Bsec.
Ca(O;) 2 — remmepatypa 40°C, 1. €. HHKe TeMIEPATYPHI PasJIOKEHHSA
KDHUCTAJIJIM3AlMOHHOH TepeKUCH BOAOpoxa B coefuHeHud CaO, -
*2H,0;, nasnenue 6.10-% mum pr. cr., pacnpenesenue HaBecKH Ipe-
BpalllaeMOro QHUIEPOKCHTHAPATA Ha Pa3BUTOH MOBEPXHOCTH U3 Pacye-
Ta 1.2/100 cu?. Hamuune HafmepekucH NOATBEDIKACHO H3MepeHHEM
MarHMTHOH BOCIPUUMUHBOCTH U MeTojgoM DIIP. 3nauenue g-pakropa
paBuo 2,003. YcraHOB/IEHO, Y4TO NPOLECC MPEBPALLEHHUs JUIEPOKCH-
THApATa NMEPEKUCH B HANNEPEKHCh He 3aBHCHT OT XapaKTepa MHHIH-
MpoBaHHus (TepMHUECKOe Da3joxKeHHe unn Y P-06/yuenne), Tak Kak
OH HENOCPENCTBEHHO CBf3aH C paguKaJbHO-IENHHM MeXaHH3MOM
PasjIoXKeHHst KPHCTANIM3ANMOHHON MePeKHCH Boaopojga. MexaHusm
obpasoBanusg Ca(0Og)s u3 CaOs - 2Hy0s, mo-BHANMOMY, aHAJOTHYEH
MexaHH3My o6pasoBamuag KOz u3 KyO,-2H;0,, mpennoxennomy
M. A. KasapHOBCKHM H NOATBEPIKJICHHOMY aBTOPOM NPH H3YYEHHH
pacnaga NagO,y-2H,0,. Hus coenuuenuss CaO,-2H,0, sToT Mmexa-
HU3M MOXKET OBITh BbIPaXkKe€H YPABHEHHUAMH:

Ca0, - 2H505 — 1/sCa (0y) s + 1/,Ca(OH)s + OH + H,0, (1)
OH + H202 > HOz -+ Hzo : (2)

/5Ca(OH)s + HOg — /2Ca(0s) 5 + HyO (3)

CaO; - 2Ho0y — Ca(0y) s + 2H,0. (4)

Tak kak conepxanue Ca(Og), B MONYUEHHBIX IpEIapaTax He mpe-
BbiIa10 50% Monapbix, npespautenne CaO; - 2H;0, 5 Ca (0s) 4, HO-
BHUIUMOMY, IPOTEKAET NpenMyuiecTBeHHO o peakuuu (1). Tpyasocts
nonyuenus unacroii Ca(Og)e mo ypaBreHuw (4) ofycioBneHa Mamoi
YCTOAYMBOCTBIO NpOoMeKyTOounbix pamukasos OH u HO, u ciox-
HOCTBIO B ympasjeHuu peakuuil (2) u (3) c¢ ux yuacruem. [Tosayuen-
Hble 3HaYeHHs NMPOoLeHTHOro conxepxkanusi Ca(Ogz)s— 55% Bec. 6au3-
KM K TEOPETHYECKH BO3MOXKHEIM — 589 Bec., ecJu JONYCTHTb, UTO
peakuns pacnana CaO; - 2Hy0, mogunHseTcss ypaBHEHHIO

2(Ca0; - 2H,05) — Ca (0y)2 + Ca(OH); + 3H;0 + 1,50,.

ITepexucuble npemaparsl Kaubius, conepxarune Ca(Oy)a, YCTOI-
UMBBI TIPH XpaHEHHU B TePMETHUECKH 3aKphITo# Tape. Ilpu Harpesa-
BaHWU OTAAIOT HAJANEPEKUCHBIE KUCJIOPOJ NPH TEeMIEpaType OKOJIO
290° C, u4to 6bITI0 YCTAHOBJIEHO CHATHEM AH(D(DEpPEHIHUANBHBIX KPHBBIX
uarpeBanuss W Meronom IOIIP no yGelIM KOHLEHTpaUWH paavKajoB
O~ c remnepatypoit. [TepeKHCHBIII KHCJIOPO BBIAESETCS IPH TeMIe-
parype okoso 340° C. I1penapatel GypHO pearupyror ¢ BOJLOH NpH KOM-
HATHOH TeMIeparype C BbIAEAEHHEM KHCJIOPOJAa B OTJIHYHE OT Iepe-

A4,




KHCH KaJ/IbLUs, KOTOpasi HHEPTHA II0 OTHOUIEHHUIO K BOJE IIPH 3TOH TeM-
neparype.

OG6pasosanue HajamepeKHceil CTPOHLHUA U Gapus Yepe3 JAUMEPOKCH-
TUAPATHl nepekucel. Mcnonbsys Ty ke METOAHKY M IPHEMBI, OMHCAH-
HEIe B IpefpiayuleM naparpade, 6b10 MPOBELEHO HCCAELOBAHNE BO3-
MOXKHOCTH 0O6pasoBaHHsA HaJlepeKHcell CTPOHLHS u Gapusi. Beugy
TOTO YTO HAANEPEKUCH 3THX 3JIeMEHTOB IO COAEPKAHHIO AKTHBHOTO
KUCJIOpOJa yCTynmaloT npuMeHseMol B npakTuke KOy, TaK KaK LOIK-
HBl COAepKaTh cooTBeTcTBeHHO 31,6 u 23,99 Bec. akKTHUBHOTO KHUCJO-
polla, oHH He SIBJISIIOTCS TEPCIeKTHBHBIMH [Jisl IPAaKTHYECKOTo HC-
nosb3oBanus. [TosTomy HccienoBanue GbIO OTpaHHUYEHO JIHIIbL A0Ka-
3aTeJIbCTBOM BO3MOXKHOCTH MX 00pa3oBaHUA U MPOBOAM/IOCH TOJIBKO
npH AByx temmnepatypax — 50 u 70° C — u mpu 0CTaTOYHOM [JaBJaeHHUN
10 mm pr. ct., npu pacmpeneseHnn HaBeckyu B | ¢ ma nosepxHoctH 30
u 1800 c#? 11 CTPOHIHEBOTO COENAHHEHHS M TOJNBKO HA MOBEPXHOCTH
30 cm® pnsa Gapuesoro coeiuneHus. [TojyyeHbl IepEKUCHbIE Tpenapa-
THI, comepxkanue g0 30% Bec. Sr(Oq)s u 11% Bec. Ba(Oy),.

O peakuMOHHOI CIOCOOHOCTH HAANEPEKHUCH KaJdbLHS 1O OTHOLIE-
HHUIO K BOJe U YIJIEKHCJAOMY rasy. B ornuune or mepekuced uiefouHo-
3eMeJIbHBIX ‘MeTaJ/IoB, HX THAPATOB M IEPOKCUIHAPATOB ¥ OT Mpena-
patoB, nosydyeHHbix no TpayGe, mepekncHble MpemapaThl Kablis,
CTPOHINA ¥ Oapust, 00pasdylollnecs IPU pacnajie IUNEPOKCHIHIPATOB
nepeKrcelt, Mo 06H0 HaANePeKUCAM IIeJOYHbIX METAJI0B, PEArHpYIOT
C BOJOH NmpM KOMHATHOH TeMIlepaType MTHOBEHHO ¢ GYPHBIM Bbigene-
HHeM kucaopona. [Toaromy 6bl1 Gosee moLpoGHO HCCAENOBAH IPOIECT
B3aUMONIEACTBHA 3THX IIPENapaToB ¢ BOLOH U KabIHEBOTO Mpenapara
C YBJIAXKHEHHBIM YIVIEKHCJIBIM Ta30M IPH KOMHaTHOH TeMmepartype,
YTOOB! CYIUTb O NMPUHIUIHAJIBHON BO3MOXKHOCTH HCIIONB30OBAHHS IOC-
JIEIHETO B KayecTBE CPEACTBA [/ pereHepaluy Bo3ayxa. [Ipu pasio-
JKeHHH BOLOH KaJbLIKEBBIX IpenapaTtoB o6pasyercs cmech CaO, -
2H,0 u Ca(OH)g, cTpOHIMEBLIX IpeNapaToB — CMeCh OKTATHAPAaTOB
NEPEKUCH U TMAPOOKUCH CTPOHIIUS, 6aPUEBBIX IIPENapaTOB — OKTATH -
paT mepekucu 6apus. [Ipu ucciemoBaHnn B3anMOLEHACTBUS KaJblHe-
BHIX IpenapaTos, comepxamux okoao 40% Bec. Ca(0Oy)s, 06mIENPH-
HATOH JUIS 5THX Iesell MeTOIHKOH, B BHIe MOPOLIKAa U B BHUJE Tpa-
HyJ C YBJIaXHEHHbIM VIVIEKHCJIBIM Ta30M, I[I0Ka3aHo, 4YTO B
OTJIMUHEe OT IIeDEeKMCH KaJblHs U ee TUApaTa U INepOKCHTHIpaTa
3TH IpemapaTsl akTUBHO B3auMOmeHcTByIOT. OmHako Ko3(pHUUHEHT
pereHepalny NOCTHTAeT 3HAUEHHUSI, GJIUIKOTO K JBYM BMeCTO Tpebye-
MOTO 3HAUEHHUA, PABHOTO €IUHHIIE.

B uerBepTOM pasmene nuccepTaluu MPUBEIEHA TaKiKe IJaBa, Io-
CBANIEHHAsA CHHTe3y TSAXKeJOKUCAOPOJHOA NepeKHCH BOIOpoma u3
napa TAXKeJOKHCJIOPOJHON BOABI B TJIEOIEM paspsijie. ITa Nepekuch
OblJa MCHOJIb30BAHA NPH NONBITKE H3YUEHHS MeXaHu3Ma NpeBpalle-
s CaOjy - 2H,O; B Ca(0Os)s. 3amaua okasasach HEBBHIIOJIHUMOIL
BCJEJCTBHE HACTYNHUBIIEr0 U30TONHOTO OOMeHa KHCA0POaa TepeKncH
KaJblUsl X NepekucH Bomopoxa mnpu cuntede CaOr*-2H,0, us
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CaOy* - 8H20. Opnaxo paspaGoTaHHbIH CHOCOG MOJYYEHHS MeyeHOir
no xucaopony HyOp mpencraBaser caMOCTOATENbHHIH —HHTEpec
KaK TEOPeTHYEeCKOTO, TaK U NIpUK/aIagHoro xapakrepa. Crnoco6 orau-
yaeTcsl OT paHee NPHUMEHAEMBIX TE€M, YTO IOJydaeMash TKeJOKHC-
JIOpOLHAs Tepekuch o06JagaeT BBICOKOH CTENEHBIO YHCTOTHI M 4TO
BeChb THAXKEJNBIH KHCJOPOXL, COAepXKalluiCcIi B HCXOTHOH BoJe, He
TOJBKO NEPEXOIUT B KUCJHOPOM IMEPEKHCH, HO NOCJAeIHHH o6oraiia-
ercs usoromom '20. C mpoGamu Bogwl, comepxkamei mo 37,59% ar.
180, ycranoBJsero, uto mpu o6pasoBanun HyOp* us mapa H,O* B
TyeloeM paspane xoddoduiuent oboraurenus pasex 1,07.

4. Cuntes 030HUMAOB Lie3nsi, pyOUausl, Kajus U HATPUSA
yepe3 HAANEPEKHCH M M3YyUEHHE HEKOTOPBIX CBOWCTB O30HUI0B
W MexanHu3Ma ux o0pa3oBaHHs

IIpu nccnenoBaHuM peakluu 030HA C TBEPABIM GE3BOMIHBIMHE LIE/0-
yamu B 1949—1951 rr. M. A. Ka3apHOBCKUM C COTPYIHHKAMH OBLIO
YCTaHOBJIEHO, YTO 06pasylouluecd OKpalleHHEe B KPACHBIH I[BET TIpO-
JLYKTHI AABJSAIOTCA IPeJCTaBUTEJAMH HOBOTO K/IacCa COeIMHEHUH U Xa-
PaKTepHU3yTCa HanuuueM MoJekynsapuoro annona Os—. Ouu 6blIM HM
Ha3BaHbl 020HHAAMH. O30HuE mapaMmarauTHbl. CiocoGHOCTD K 06pa-
30BAaHHIO O30HUJIOB XapaKIepHa [/ HATPHUSA, Kajus, pyOunus, ne3usd,
aMMOHHS M, Kak I[OKa3aHO MAHUCCePTAHTOM, TaKikKe [Js KasblHs,
cTpoHuus u 6apus. Baarogaps crnocoGHOCTH HEOPTAHHYECKUX O30HH-
OB PacTBOPATBCS B XKUAKOM aMMHake H 6aaronaps TOMY, 4TO B 3TOM
pacreoputene KOH u NaOH manopacTBopuMEL, peacTaBASETCS BO3-
MOKHBIM 3KCTParupoBaThk nouytu B unctoMm Bujge KOa u NaOj ns osonu-
poBanno# wegoun. Tak xak pacrtBopumocts RbOH u CsOH B xuj-
KOM aMMHMakKe 3HAUHTe/bHa, HauboJiee UHCThle MPEnapaThl 030HHIOB
3THX 3JI€MEHTOB, IIOJIYYeHHBIX JO HAlIUX HCCIENOBAHMM, COmepIKaau:
npumepHo 67% Bec. osounma. [TosToMy CBOHCTBA 3THX COeIHHEHHH
COBEpLIEHHO He M3yueHBl. [IpUUMHO HEBO3MOXKHOCTH MOJyUYEHHsT GO-
Jiee YUCTBIX IpemapaToB BLIIIEYKA3aHHBIM CIOCOOOM SIBJSETCS He
TOJILKO TO, 4TO IIPH 3KCTPAKLHHU O30HHAA KUAKUM aMMHaKOM Tepexo-
JUT B pacTBOP U 4acTb THAPOOKHCH, HO U TO, UTO IIPH PEAKIUH THAPO-
OKHCH C O30HHPOBAHHBIM KHCJIOPOAOM 0Opasyercss # BOJA, IO OTHO-
HIEHUIO K KOTOpPOI O30HHAbLI BECHMA UYBCTBUTEJIbHEL. FICXOMHBIMU Be-
LIeCTBAMU JJI CHHTe3a YHCTBIX O30HUIOB LIE3UA U PYOHIHS MOJ KHbI
CIYXHTb COENHMHEHHs, He TOIbKO 00Jajfaroliyde MEeHbIIeH PaCTBODH-
MOCTBIO B XHJIKOM aMMHaKe, Hexe/IH THIPOOKHCH, HO U HE COjepKa-
IiyMe aToMoOB Bojopoja. TakuMu BellecTBaMH MOTJIH OBl ObITh HaIe-
PEKHCH, paCTBOPUMOCTb KOTOPHIX B JKHJIKOM aMMHAKe HE3HAUHTEbEA.

CuHTe3 030HHIEA UE3Hst Yepe3 HaAnepeKknchb. IICXOo HBIM BellecT-
BOM [J11 CHHTe3a O30HW[A Le3Ws CHYKHIa Ha/IePEKUCh LE3Hs C CO-
nepxanuem 98,6% Bec. CsOy u 1% Bec. Csy0,, nosyuenHas no cnoco-
Oy, ONMCAaHHOMY BO BTOpOM pasgene. [IpeablayIIuMH HCCaeI0BATE-
JIIMH O30HHPOBaHHE TBEPJBIX IIeJOYeil HPOBOJAMIOCH KAK B HEMO-
BUKHOM CJIO€, TaK U B IICEBIOOKHKEHHOM cyoe. [Tockonbky peakuus
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B3aUMOJIEHCTBUS 030HA C HAJANEPEKUCAMH IPOTEKAET 'B OCHOBHOM Ha
TIOBEPXHOCTH IIOCAEIHUX, €6 MPOBEeHe B HENOABHXKHOM CJIOe Helle-
Jgecoobpasno. JIas moJaydeHdss XOPOLIEro BBIXOAA O30HHIA 60JIbIIOE
3HAUYEHHe MMEIOT CTeleHb H3MeNbUeHNs UCXOMHOTO BEIlecTBa U mepe-
MeIlBaHNe pearupyoUiuX BellecTB, UTO He COOJI0IaeTca Ipu MpoBe-
JEHHHU DeaKIuu B HENOABHU2KHOM CJO€. HpOBe}fLEHHB PE€akKiuu B IICEB-
IOOKHKEHHOM CJIO€, CO3IAHHOM MOTOKOM 030HWPOBAHHOTO KHCJIOPO-
Jia, ofecrmeynBaeT Kak MHTEHCHBHOe NepeMellHBaHHE, TaK B HaH60-
Jiee' MoJHBI Macco- U TennoooMeH. [locsennee o6CTOATENLCTBO 1103~
BOJISIET BECTH IIPOIECC 030HUPOBAHMUS HE TOJBKO IIPH OTPHUIAaTENbHBIX,
HO M IpPH TOJIOKHTENbHBIX TeMIeparypax no —+60°C, tak kak mpu
5TOM HE BO3HHKAeT OMACHOCTY MECTHBIX NMEperpeBOB U CleKaHUd Npo-
nykra. [1porecc 030HHPOBAHUS HAIIIEPEKUCH Ie3Us ObII U3YUeH B LIH-
poxoM uHTepBaje Temreparyp: or —30 mo +50° C. MakcuManbHBIH
BLIXOJ 030HHAA, paBubil 33%, naGaronancs npu 0°, MpH BpeMeHH 030-
nupoBauus 70 MUH, TATas KaK C NOHHUKEHHEM, TaK U C IOBbILICHHEM
Temmneparypsl. Ilpenen Tepmuueckoit ycrofiuupoct CsO; mo 3amucu
nuddepeHimanbubIX KPUBLIX HarpeBaHusi pasen —-82°C.Ilpu sker-
pakiuu CsO3; U3 030HUPOBAHHON HaANEPEKHCH MOJyUYeHbl MpenapaTsl,
comep:xamue B cpennem 94% ocHoBHOro Bemecrsa. Haunbosee uuc-
THI# mpemapar copepxan 95,7% sec. CsOs.

CunTes 030HMIa PyOuIus 4epe3 HaANepeKHuchb. [IpuMeHss Te ke
TpHeMbl O30HHPOBAHUS ¥ SKCTPAKLKH, OblJIa MONBEPTHYTa 030HHPOBA-
HUI0 Hajgmeperuch pyoumus RbOs, comepxkamiast 93,3% Bec. ocHOB-
noro BemecTBa, 4% Bec. Rby0s 1 2,3% Bec. RboO. Hanmepexucek 6blia
f10JyueHa BHINTEONHUCAHHBIM (POPCYHOUHBIM crocoGoM. o sKCTpakuuu
KHAKAM aMMHaKOM O30HHPOBAaHHAS HaANEPEKUCh comepikana 76,5%
sec. RbOs, a mocye skcrpakuuu — 97,9 RbO; u 2,19 Bec. RbeO.

- Hannune napamanautaoro anunona O~3 B 030HHIAX LE3Ui M pDyOUIHa
6bI10  TONTBEPIKAEHO H3MEeDEeHHeM MArHUTHOHM BOCHPHUMUYHBOCTH.

Cuntes 030HMIA Kajus yepe3 Haanepekucb. [Ipuw 030HUPOBAHUN
HaLTNEPEKNUCH Kajusi B YCJIOBHAX, AaHAJOTHUHBIX ONMHUCAHHBEIM IJS IO-
JYYEHUsT O30HUAOB UE3HsA H PyGuus, Kak ObLIO IOKAa3aHO BHEPBBIE
B nameilr maGopatopun E. M. CokoBHUHBIM, moc/e 3KCTPaKIMH XKHI-
KIM aMMHakKoM GBLLIO MOJYUeH 030HUM, comepKamuil okono 94 % sec.
KO;. Onuako B JaHHOM cJyuae 3aMeHa TMAPOOKHUCH HaAmepeKHChIo He
NpeICcTaBIfAeT HUKAKUX MPEUMYIIECTB, MOCKOJABKY, Hexoas u3 KOH,
M. A. KazapHoBcKUM GblJ MONYYEH O30HUL IPUMEPHO TAKOTO KE COC-
taBa. D10 oobacHgercd TeM, uto KOH B otsinune or RbOH u CsOH B
JKUJIKOM aMMHaKe PACTBOpSeTCS He3HauuTe bHO. Kpome Toro, B Haj-
TIepeKUCH KaJiisi, 030HHPOBAHHON TIO BBIIIeYKA3aHHOH MeTOAHKe, CO-
nepxurcs He 6ogee 5% Bec. KOs, T. e. TOTO Ke MOpsAIKa, KAK B 030-
HHPOBAHHON T'MAPOOKHCH, B TO BPEMS KakK B O30HHPOBAHHBIX HAJMe-
peKUCSAX Nesus U PyOUIus COAepKaHHWe O030HHIA COCTABIAET OKOJIO
33% Bec. w okos10 769% Bec. LS yBeIWUEHHS BEIXOJa O30HUAA KAIUS
fIp1 O30HHPOBAHMH HAMEPEKUCH, TIOCKOJIbKY ABa {+aKTOpa B OCHOB-
HOM BJIUSIOT HA BLIXOJ O30HHIA — Pa3BHUTHE MOBEPXHOCTH KOHTAKTA C

14



O30HOM M yBeJHYEHHE KOHIUEHTPALUHMH MOC/HeIHEro,— GbIO pelleHo
TIPUMEHUTh CIOCOO, ONMMCAHHBIA BO BTOPOM Das/eJie NUCCEpPTAIHH, HC-
TIONTb30BAHHBIA [JIs1 M3YUYEHUS DPEAKLUH MEPEeKHCH JUTHS C O30HOM,
T. e. ogonuposarb KOq, cycnenauposannyio Bo bpeoue-12, npeasapu-
TeJbHO HACBILIEHHOM 030HOM. ITpenaparsl, mosyueHHble pyu mpoBeIe-
nuu 7ol peakuun npu —30° C, comeprkanu okoao 80% sec. KOs. Ta-
KAM 06pasoM, NPeMMYLIEeCTBOM paspaGOTAaHHOIO CIOCO0a CHHTE3a
KO3 uepes KOy, cycnennupoBaunoil Bo dpeone-12, no cpasHenHIo ¢o
criocoom noqayvennst KOsz uepes KOH sB/IsieTcs BO3MOKHOCTD HOJY-
UeHHs NPOLYKTa, comepkariero oxoso 80% sec. KOs, Mmunys mporecc
SKCTPAKIHUH KUJIKHM aMMHUaKOM.

Cunres osonmma Hatpus uepes Hajnepekuch. Vccaenopanme pe-
AKIIH 030HA C HAANEPEKUCHIO HATPUS B ICEBAOOXKUIKEHHOM CJIO€ I0-
Kas3aJo, uTO ColepIKaHHe 030HH/A B O30HUPOBAHHONA HaANEpeKUCH He
npesbimaer 2% Bec., a pH MCIOJIb30BAHHH DEAKUHH 030HA, PACTBO-
perHoro Bo (peocre-12, ¢ HafNePEKHCHIO HATPHS, CyCIeHAUPOBAHHOI
B TOH Xe cpefe, OblJIO JOCTHTHYTO COJEpXKaHHe 030HHLA OKOJIO 359,
Bec. .

O mexaHusMe 06pa30BaHUSI 030HMUNOB LIEJOUHBIX MeTaJdnos. Ha
OCHOBAHHMH NAHHBIX, MOJYUEHHBIX NIPH HCCIETOBAHUM DEaKIHH Meye-
Hoit mo kucnopony KOH ¢ 030HOKHMCIOPOLHON CMECHIO NPHPOIHOTO
H30TONHOTO COCTABA, KOTOpble IOKA3aJH, UTO O30HHA OGOTallaeTcs
80, peakunu KOH ¢ aTOMHBIM KHCJIODOJOM, OMHCAHHOH B TPEThEM
paspene pucceprauud, u peakunrn KO ¢ 030HOM, ONHCAHHOM B mpe-
npinyienm naparpade, NpeanokKeH MeXaHu3M 06pa30BaAHHA O30HUIOB
11eJI0YHBIX METaJJIOB, B. OCHOBY KOTOPOTO TMOJIOMKEHBLI: pPeakius Ka-
TaJUTHYECKOTO pacrmaja O30HA Ha IOBEPXHOCTH TBEPALIX IIejgodeil
Ha MOJIEKYJSAPHbIE W aTOMHBIH KHCAOPOJI; B3aWMOMAEHCTBHE mocJ/e-
HEro ¢ THIPOOKHCBIO C 00DAa30BaHHUEM HALNEPEKUCH; B3aMMOIeHCT-
BHe HAANEPEKHCH C O30HOM ¢ OOpasoBaHMeM o030HHIa. [IpoTekaio-
Imye peakUuy MOTYT OBbITh BbiparkKeHbl CJIEAVIOUIAMH yDaBHEHHSAMH:

303 + 2KOH — 30, + 2KOH -0 + O (a)

2KOH - O + O — 2KO, + H,0 (6)

203 +2K0y — 2KO, - O + 20, (8)

2K_02 -0 — 2K03 (2)

50; + 2KOH—-50, + 2KO; 4+ H,0 (9)
Ouenka TepMonHAMHUeCKHX DYHKUMI peakuud (d) DPHUBOLUT K
CAenyomuM — 3HaveHHsaM: AH° = —I158  graa/mons, AZ° =

= —159,6 xkrkaa/moas, AS® = 5,3 5.c. Peakuus (a) nogkpennesa Jau-
TePaTYPHBIMH NaHHbIMHU. Peaxuua (6) sKCrepuMeHTaNbHO MOATBED K-
JieHa npu usyvenud B3aumoperictsus KOH ¢ atomubiM Kucmopomom,
TeHepUpPYEMbIM B TJielolleM paspsje. Peakuun (8) u (2) MoryT GBITH
cymMMapHO Bblpamenbl ypaBHenHeM KOj; 4 O3 — KOs + O,. dra pe-
aKLisi TakXke HaMy SKCIePHMEHTAaJbHO NOATBEpKIeHa. B mosbsy

“TOro, 4To O6pa3OB3HPle O30HHAa IIPU OKHUCJEHHU THAPOOKHCH O30HO-
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KHCJIODOJHON CMEChI0 JOJKHO IPOTEKaTh Ye€Pes CTaA1I0 06pa30BaHus
HaNEePEKHCH, TOBOPAT TaKXKe 3HAUEHUS COOTHOUIEHHH MOJbHBIX OGbe-
MOB NEPEeKHCH, HaAMePEKUCH U O30HUAA KaJlHA K MOJBHOMY O0BEMY
THIDOOKHCH KaJHs H COOTHOUIEHHE MOJbHOTO 06beMa O30HHIA XK
MOJIBHOMY OOBEMY HaJIepeKUCH:

VK.0. N o) e Vo, Ly VKo,
Vkoun =’ Vkom '™ VKoH D,

Taxum o6pasom, cymmapHoe ypaBHeHue peakuun (0) o6pasoBa-
HHSl 030HUJIA Ka/ud, peljaraeMoe JUCCepTaHTOM, MOJIKPEIIEHO Tpe-
M 9KCNEPUMEHTAJJbHO NOKa3aHHBIMH DEaKIUsIMH 1 HaXOLHTCH B CO-
IJIaCHH ¢ 3aKOHOMEDHOCTHIO KaTaJUTHUECKOTO pacnaga 030Ha, 110 KO-
TOPO¥ U3 M MOJIeil 030HA [0JI>KHBI 06Pa30BATHCA M MOJIEH KUCAOPOLa
U CTOJIBKO 2Ke TPaMM-aTOMOB Kuciaopoga. Peaxuus (0) mporexaer Ha
nosepxnocty KOH u otnnuaercss manbiv BeIXOZOM. BHgensiomasics
BOJa CBA3LIBAETCS C Hempopearuposasmumu (n— 2) momsamu KOH.

CTpyKkTypa 030HHJOB LIEJOYHBIX METANIOB. L0 HCCJIeLOBAHHI,
TPOBEJIEHHBIX B PYKOBOAUMOH aBTOPOM J1a60paTopuH, Gblia MoAposHO
u3yueHa JULb CTPYyKTYpa o3orua kanus KO;. PazpaGorannsle cro-
COOBI CHHTE3d O30HHIOB HATPHS H 1LE3Hs, MO3BOJSIOUIME IOJYYHTH
STH COCJIMHEHHS C JOCTAaTOYHON CTENEHbIO YHCTOTHI, 06/ IerYn/IU 380Uy
onpeneneHusd ux CTpyKTypbl. CTPYKTypa 030HHIOB PYOUIHS, HONyUeH-
HOTO TaKXKe HaM¥ B IOCTATOYHO YHUCTOM BHIe (okoso 979 Bec.), eme
He onpeJeneHa, IOCKOIbKY B OTJIMUME OT O30HHJOB HATPUA, KANUA 1
e3ns, HMEIOLIUX 0O BEMHONEHTPHPOBAHHYIO TETPATOHANBHYIO Deller-
KY, KpHCTa/I/ibl 030HK 14 PYOUIHUSI, IO JAHHBIM KPUCTAMI00NTHYECKUK
UCCAENOBAHUN, MOTYT OLITh OTHECEHB! JUOO K MOHOKJAHHHOMN, JIHOO K
TPHKJIMHHON CHHPOHUU. [laHHBIE O CTPYKTYpPE O30HHJOB IPUBEICHD] B
Tabauie 2. :

Onpenenenye mjioOTHOCTH ¥ NMOKA3aTeJell NMPENOMICHUS O30HHLOR
WeJOYHBIX METANNO0B. [laHHbIE O TJIOTHOCTH H KPHCTAJOONTHYECKUX
CBOHCTBAX O30HUOB IIEJOYHBIX METAJJIOB B JUTEPATyPe OTCYTCTBO-
Bau. Onpenesnenyne 3TUX CBOMCTB GBLIO MPOBEAEHO MO IPeNI0KEHHIO
aBropa B Jlabopatopun xpucramnoxumun MOHX. [110THOCTE 030HM-
J0B ompegeneHa METOLOM IUIPOCTATHYECKOTO B3BEIUHBAHHSI C HC-
NOJMb30BAHUEM B KA4eCTBE 3TAJNOHHBLIX »KUIKOCTEH CMecH HOMHCTOrO
3TUJIa ¥ Toayona. [laHHBEIE mpencTaBieHsl B Tabaume 2.

=

Tabauma 2

IMapamerpsl pemersn, A
TsotHOCTs,| TlpocTp. | LeMmeparypa
dopmyna Pemerka elew’ rpynmna pasnoxéeHHz,
a c C
NaOs Terpar. 11,61 7,66 1,6 J & umn —10
06BeMHO
LEHTPHD.
KOs TO XKe 8,597 7,080 2,0 J & mem -+60
RbOs 2Tl
CsOq TO 2Ke 9,73 8,76 3,2 J & men +-82
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VluTepecHO OTMETHUTD, YTO O30HU/BI ILI€JIOUHBIX METaJIJIOB 06/1ama-
10T HAUMEHbLIEH MIOTHOCTHIO IO CPABHEHMIO ¢ HAANEPEKUCAMH H Iie-
PEKUCAMHU STHX MeTassoB B 4To B paxy Na — Cs HauGosbllel m/aot-
HOCTBIO 06J1afaeT nocae HUH.

[TokasaTesu npesoOMJIEHHS U3MEPANHCH HMMEPCHOHHBIM METOTOM.
Kpucraanel 030HHI0B HATPUS U IE€3HST 0KA3AJUCh OJJHOOCHBIMHU TIOJIO-
JKUTENbHBIME, KpUcTadab KOs;— OZHOOCHBIMH OTpPHUIIATEJbHBIMH,
kpucramisl RbO; — nByocHEIMH, aHH30TpONHBIMU. OIlleHeHbl 3HAUe-
HUSL MOJIEKYJIAPHBIX pedpaxnuit 030HUI0B U pedpariuu nona Oz,
paBHoit 11,6 cm 3.

OGpasoBanue 030HUAOB HIEJOUHO3EMeTbHBIX MEeTaJJIOB MPU Peak-
UM 030HA ¢ ruppookucsimu. syuenuem peakuuu rugpooknceit Ca,
Sr u Ba ¢ 030HOKHCJIOPOMHOU cMechio, comepzkamied 9% Bec. Os,
Oblin nosnyuensl npu — 100°C okpalleHHble B XKeJThIH 1{BET IIpenapa-
Thl, KOTOPHIE, I10 JAHHBIM XHMHUECKOrO aHaJH3a, MOATBEDIKACHHBIM
merogom IIP, comepxann 1,5% Bec osomumos. Onpeneneno 3uaue-
HUe Zep IS 030HHIA CTPOHUHSA, paBHOe 2,01, W MO H3MEHEHHIO OTHO-
CHTeJIBHO! KOHIEHTpaluyu paxukanos Oz~ OT TeMmepaTypbl yCTaHOB-
JIEHO, UTO TEPMHUUIECKas CTa6U/IbHOCTH O30HHLOB BO3PACTAET OT KaJlb-
uust x 6aputo. O30HHI KaJblHUsa 3aMeTHO pasJgaraerca mpu —35°C,
O30HHUJ CTPOHIUS — HecKoJbko HUXKe 0°, ozonng 6apus — Borie 0° C.

9. Hekotopsie 3aKOHOMEPHOCTH TEPMHUUYECKOTO PACIATA
HEOPTaHMYECKUX HEPEKUCHBIX COeNMHeHmii ¥ 00pa30BaHMsA mepeRuceit,
HagmepeKnceil M 030HNIOB MEIOYHBIX U TIeJI0UH03eMeNbHBIX METAIOB

N3zyuenne TepMuUECKOll yeTOHYMBOCTH HEOPraHMYECKUX Mepexue-
nbix coequuennii merogom [TA. XapaxrepHbv cBOMcTBOM II@PERIICHEIX
COeNVHEHHH, Kak MPOCTBHIX, TaK H KOMIJIEKCHBIX, SIBJISIETCH CIIO-
COGHOCTD BBHIIEJISATH MPU TEDMHUECKOM pPasjioxkeHHH kuciaopon. Cae-
JeHHsT 0 TePMHUYECKOH YCTOHYMBOCTH MHOTHX IPEICTABUTEEH Ipymn
TEePEKUCHBIX COENHHEHHH, MPUBEIEHHbIX B TabuIe |, GhIIM NOTYYeHb!
KaK CaMHM JUCCEPTAHTOM, TaK M COTPYAHHKAMY PYKOBOIUMON MM Jla-
6OpaTOPHHU HAa OCHOBAHMU 3anucu AU depeHINaNbHbIX KPHUBLIX HaTrpe-
BaHHUS. DTO MO3BOJIHJIO IIOJNYUUTH LEHHBIE TaHHBIE IS TP aKTHUYECKOTO
HCIOJIb30BAHHS IEPEKUCel B PA3JIMUHBIX YCAOBHSAX U BBISIBUTh 3aBHCH-
MOCTb TEPMHUECKOH YCTOHYMBOCTH OTIEJNbHBIX IPYIIII IIEPEKACHBIX COE-
JUHEHUH OT pasjiHyMs XapakTepa CBSI3H KHCJIOPOMA B HX MOJEKYJIE:

a) KpUBble HATPEBAHUS MEPEKUCEH LIENOUHBIX U LIeJOYHO3EMeNb-
HBIX MeTasJIOB XapaKTePU3YIOTCA HaJHUHEM SHIOTEPMHUYECKOrO 3¢-
dexTa, orBevalomero pacnany MsOs, — MO + /30,5 C yBeauuennem
aTOMHOI'O Beca 3JeMeHTa, O0pasyIOLIero MepeKHCHOe COeJHHEeHHe
TepMuueckas ycTOoMUMBOCTb Bo3pacraeT. [lepexkuchy Gapust aB/aseTcHd
Hanbojee TEPMUUECKH YCTOMUNBLIM COEIMHEHHEM 3TOH I'DYIIIbL;

6) KpuBble HATPeBaHHS HAMNEPEKHCEel LIETOYHBIX METa/lJOB Xa-
DPaKTepU3yIOTCA IOC/Ie0BATENbHBIME SHIOTEDMHUECKHMH 3 deKTa-
My pacnaga 1o cxeme 2MOQOg — MyOy + Oy — MO + 1/,04:
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B) Cpeid NPOCThbIX (MOHHBIX) NEPEKHCEH HAaUMEeHEEe YCTOHUHBBLIME
ABJSAIOTCSA 030HU b, MIX KDUBBIE HAaIDEBAHNS XapaKTEPU3VIOTCS HaJlH-
uHeM 3K30TepMHYeckoro saddekra pacrnajga 10 HaAMEPEKHCH MO CXe-
mMe MO; - MO; + /305 B psiny Na — Cs temmeparypa pacmnaga
Bo3gpacraer or —10 mo +82°C;

T) Ha KPMBHX HarpeBaHUs THAPATOB NEPEKUCEH IEJOYHbIX U IIe-
JOYHO3eMeJbHBIX MeTa/JIOB 3HAOTepMHUeckoMy st dexry pacnana
IPEALIECTBYIOT, KaK IPaBUIO, SHAOTEPMHIECKHE 5P PEeKTH HHKGHTPY-
SHTHOTO TJIABJIEHUS U 0GE3BOKUBAHUS;

I) B OTJHYME OT THADATOB IepeKHCell IeJOUHO3EMEIbHBIX METa -
JIOB THApaTHbE (POPMBI NMepeKUcell MarHusd, HUHKA U KaJMHs Xapak-
TEPU3YIOTcs HaJHUYAEM Ha KPUBBIX HAaTPEBAHHST 3SHIOTEPMHUYECKOTO
s(pdexrTa, 0TBEUAIOUIEro yAaJeHHI0 MAaTOYHON BOXBI, U 3K30TEPMH-
yeckoro adexra pacnaja, yOHIBalOImero MO TeMmepaType B Psiy
Mg—Cd. 910 MOXKHO OOBSCHUTbL NPUNHUCHIBAS 3THM COCLUHCHHUSM
rugponepexucuyo ¢popmyny HO—Mg—OOH;

€) COJIM IIePOKCOKHCJOT 06/1afal0T 3aMETHOH TEPMHUUECKON YCTOH-
YHBOCTBIO ¥, KaK P aBHJIO, pasnaraiorca soime 130°C. Haubonee Tep-
MHUYECKH MPOUHBIMY ABJASIOTCA nepokcocynbdartel (~ 200°C);

) Cpelld KOMIIJIEKCHBEIX MEPeKHCHBIX COeJHHEHHUI MOJEKYJsIpHbIE
COCJIMHEHHUs] C NMEPEKUCHIO BOJOPOAA — MNEPOKCHUTHAPATH NEPEKHUCEH 1
coJiell — ABJAITCA HAUMeEHee NPOUYHBIME. FIX KpUBLIE HATpEBaHUs Xa-
PaKTepu3yIOTCsd HajuuyueM 3K30TepMHueckoro addexkra pacnaga B
npenenax 50—70°C.

3aKOHOMEPHOCTH B 06Pa30BAHUK NEPEKUCHBIX COCAUHEHNUI I e10Y-
HBIX M INEJ0YHO3EMeJNbHBIX METaJJiOB B CBETE 3aKOHA MEPHOAUYHOCTH
ceoiicte Jl. U. Menneneepa. B nacrosiiiiee BpeMs H3BECTHBI IepeKHuC-
coenunenus ajada 44 siementoB. OLHAKO MBI pacnojaraeM HaLeKHH-
MY T€PMOXHMUYECKMMH M CTPYKTYDHBIMH TaHHBIMU TOJIBKO [IJIs T1epe-
KHCHBIX COeJUHEHUH LI[eJOUHBIX U [IeJOYHO3eMEIbHBIX METAN0B. s
KOMIIJIEKCOOOP a3yIOLINX 3/1€MEHTOB U3BECTHBI JIKIL HEKOTOPbIE LaH-
Hble 0 CTPYKType IEePOKCOCOoJel cepbl, XpoMa u Bosbhpama., D10 AB-
ASIeTCs NPeHsATCTBHEM K CO3JaHUIC OOLIEHl CHCTEMBl TEPEKHCEeld, U
[PeICTaBJASACTCA BO3MOXKHBIM CHOPMYNHPOBATD JHIUb YaCTHEE 3aKO-
HOMEDHOCTH B 00Pa30BAHUH MEPEKUCHBIX COeAMHEHHH, KOTOpPBIe Gbln
npeiMeToM HCCIeIOBaHHs aBTOPa. B 3TOI ryiaBe AMCCepTAlNM IPU-
E€JleHbl CBOJIKY OCHOBHBLIX CBOHCTB MepPEKHCEH II1eJI0UYHbIX U IIEJ0YHO-
3€MeJIbHBIX MEeTaJsJIOB, HAANEPEKUCEH U O30HUIOB IIEJOUHBIX METa.l-
JIOB — IJIOTHOCTb, TeMIlepaTypa MJaBJieHds, TemMmepaTtypa pacmaja,
TepMOIHHAMHUUeCKHe (DYHKIMKM OOpas0OBaHHA M3 MPOCTHIX BEINECTB,
3HEPTUsd KPHUCTAJNINUECKO!N DPENIeTKH, CHHIOHHS, MACHUTHAS BOCIDHU-
HUMYHBOCTh,— 3HAYEHHS KOTOPHIX B3ATH U3 60Jiee NOCTOBEPHBIX JIUTE-
pPaTypPHBIX HCTOUHHUKOB HJIM YTOUHEHBI M ONpeleseHbl aBTOpoM. Ha
OCHOBAHHWH ITHX JAHHBIX MOMKHO COPMYJHUPOBATH CJAEAYIOIIHE 3aKO-
HOMEDHOCTH:

1. T1pu o6pa3oBaHuu JOOEIX MEPEKUCHBIX COENUHEHHH — HOHHBIX
(mepexwucefl, HafgmepeKHCeH 1 030HUIOB), KOMIIJIEKCHBIX (MIEPOKCOKHUC~
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JIOT, IIEPEKUCHEIX KOMIJIEKCOB, THAPATOB H NEPOKCHTHADATOB MEePEKH-
cef), a TaKIKe METaIJ00praHuIeCcKHX, Ba/JeHTHOCTD 2JIeMEHTOB UX 00-
pasymIIuX, KaK IPaBUJIO, OTBeUaeT MaKCHMAaJbHON BaJIEHTHOCTH MO
KHCJIOPOY TPYNIbI MepUOANUECKOH CHCTEMBI, IJie 3TH DJIEMEHThl pac-
NOJIOXKEHHI.

2. Tonpko IIeT0YHbIe U IIEAOYHO3EeMesbHBIE MeTaslbl 00pasyroT
IIpOCThIe MepeKucHble coefnHeHusA. C yBeqHUeHHEM MX aTOMHOTO Beca
OHM NalOT MOBTOpPSIOIHECH psaabl mepeknceil cocraBa MqoGp 1 MHIOs,
nannepekucedt cocrapa MOy u M (Os) » 1t 030HHIOB cocTaBa MIO3 u
MT (Os) . :

3. Ilo mepe yBesqnueHHs MOPSAKOBOTO HOMEpPA 5/7€MEHTa yBeJIHuH-
BaeTCs Kak IJIOTHOCTh MepeKucel, HaANepeKkucedl U O30HUIOB, TaK U
npeaesa UX TepMUUECKOl YCTOHYMBOCTH.

4. CranpmapTHas TenaoTa 00pa3soBaHUA NMepeKUcell U3 MPOCTHIX Be-
UIeCTB Mo aOCOJMIOTHON BeJHUMHE YMeHbIIaeTcd [0 Mepe YBeJHYeHHs
nopsiAKoBOro HoMepa saeMenTa. CrtannapTHasd TENJIOTa 06PasOBAHUS
HaMepeKUcedl yBeJUuHBaercs. DTo 00yCNOBJEHO TeM, YTO 3HAUCHUS:
3HEPTUH KPUCTAIIHYECKUX pelleTOK HajnepeKHcel MeHblle 3HaUeHHU
sHepruu penterok nepekucelt Ha 300—400 xxa., B To BpeM Kak 3Ha-
YEeHUS SHEPTHH pelleTok mepekucell MeHblle S3HEPTUH pelleTOK OKHC ek
B cpemHeM Ha 50 KKaA.

5. I[lo Mepe mpHUCOeIMHEHUS KHCIOPOAA K OKHCAM LIEJOUHBEIX Me-
TaJJIOB TEMJI0BOH 3(heKT, NpuXoAALUICA Ha OJUH aTOM KHCJIOPOJLaA,
najaer.

6. B pany Haugmepexkuced LIEJOYHBIX METAaJ0B BCJAENCTBHE BO3-
pacrarmolulero MOJSPH3YOLIEro BIMAHHA HOHA MeTamna Ha HoH Og—
KOHCTaHTa CIIHH-OPOMTANbHON CBSA3U MafaeT C YMEHBbIIeHHEM MOps-
KOBOT'O HOMepa.

7. B psipy mepekuch — HajAllepeKUCh — O30HU[J, 030HUIBI 06/ana-
ICT HAaUMEHbIIeH TVIOTHOCTHIO, HO HAUMEHBIIUM MOJEKYJISIPHEIM 00be-
MOM oGJsafaloT HaAlepPeKUCH.

8. B mepekuCHBIX COeNVHEHHUSAX MOATPYINLI IIUHKA C YBeJUYeHHeM
NIOPSAIKOBOr0 HOMepa 3JeMeHTa HabJIogaercs yBeAHUEHHE MOJMU KO-
BAJIEHTHOH CBfI3U, KOTOpas CTAaHOBUTCS NpeoOJsanaloliell B IepeKkucH
PTYTH.

9. Haunnas c ssieMeHTOB TpeTheH IpyNmbl CriocoGHOCTE K 0Gpaso-
BAHUIO MOHHBIX NepeKHCell HCUepNbIBaeTcA. DJIEMEHTH C OTUYETIUBC
BLIDaXKeHHBIMH KHCJIO0TOOODAa3yIOIIMMH CBOHCTBAMU JRAIOT JApPYIUe:
THMBl MEPEKUCHBIX COeIHHEHUH, B OCHOBHOM KOMMJIEKCHBIX,

BriBogs

1. Tlpennoxena kiaaccupuKauuag # HOMEHKJAATypa HEOTPaHH-
YeCKHX MepeKUCHBIX COeUHEeHUH, OCHOBAHHAS HA DA3JHUHH XapaKTe-
pa cBSI3M MeXKIy aTOMaMH 3JIeMeHTOB, 06pa3yIoIINX MepeKHUCHbIe coe-
IHHEHHS, H MOJIEKYJIpHBIMU andoHaMu Kuciaopona Og?—, Oy~ u Oj,
a TakXke Ha pPas3NUUUU XapakTepa CBS3H MeXXIy aToMaMH KUCJIOPOMa:
B 3THX aHHOHAX.
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2. BrepBble HCNOJIb30BAHBI B KAYeCTBE DEAKIIHOHHON Cpenbl /s
«CHHTE3a Ha/JAmepeKucell M O30HUIOB LIENOYHBIX METAJJIOB PaCTBOPHI
030Ha BO (ppeone-12.

3. HlokasaHa BO3MOXKHOCTb O0OPA30BAHUS HOBOH HajamepeKHCH —
Hagnepeknucu Jautds LiOs mpu peakumuu 030Ha, PacTBOPEHHOTO BO
()peoHe-12 ¢ mepeKUCHIO JIUTHS, CYCIEHIHPOBAHHON B TON XKe Cpeje.
VinpuBuayanbHOCT MOJNYYEHHOTO COENMHEHHS] NOATBEPIKAEHA METO-
nom JIIP um penrrenodpasosbiM ananusom. OmnpejesieHH 3HAYEHHS
g-baxropa LiOy, mapameTprl ee pOMOHUYECKOH DEMIETKH U Tpeesbl
TEPMUUECKOH YCTOHYHBOCTH.

4. Mcnonb3oBaHue pacTBOPOB 030HA BO (DPEOHAX KAaK PEAKIHOH-
HO# cpellbl OTKPLIBAET HOBHIH IYTb AJA CHHTe3a APYTHUX epeKHCHBIX
COEIMHEHNH H, BOSMOXKHO, HaliieT IPHMEHEeHHe U B IPYTUX 06/1acTAX
HEOPraHUYECKOTO CHHTe3a.

5. Inda cuHTe3a HaANepeKUCeH Kalusl U HATPHUS U MePEeKACeH Kalb-
IH{sl ¥ CTPOHIMS BIEpPBHIe HCIONb30BAHA PEAKIUS UX THAPOOKHCEH C
ATOMHBIM KHCJIOPOJOM, eHEPUPYEMBIM B TAEIOIIeM Paspsife.

6. YcosepiuencTBoBaH 1a60paTOPHBIE CMOCO6G MOJYUEHHUS Hajlle-
peKuceil nesua u pyouaus C MPUMEHEHHEM CIIeLHaIbHOH (POPCYHKH,
NI03BOJIAIOIIEN BECTH PA3/IeIbHO PACHBLICHHE STHX METaJJoB HHepT-
HBIM ra30M M OKHCJEeHHe UX J0 HaJIepeKUceil KUCIOPOLOM.

7. B mouckax CHHTe3a HaANepeKHCeH IeJOYHO3EMENbHBIX MeTasl-
JIOB IIyTeM MPSIMOTO NMPUCOEIMHEHHs KHCJAOPOJAA K NePEKHCAM BIEp-
BBI€ HCIOJb30BaHbl AaBjaeHua kucaopona no 7000 ar mpu 250° C.

8. Vsyuena peakiusg BHYTPUMOJIEKYJAADHOTO OKHCJICHHS — BOC-
CTaHOBJIEHUsS] afJIUTUBHLIX COeLUHEHHH Nepekuced HATPHS, KAAbIHS,
CTpOHLUS ¥ Oapus c nmepekucrio Bogopoga. [Tokasana npu atom BO3-
MOXKHOCTb TIOJIYUEHHS 3KBHMOJIEKYJSAPHBIX CMecell Hajmepekuced
3TUX 3JIEMEHTOB ¢ THApookHucaMU. Hannune nannepexicesl B 3THX cMe-
CAX MOATBEpKAeHO MeTomom IIIP.

9. Hayueno szaumoneiicteue KOy ¢ yriekucsbM rasoM B HHTEp-
Base Temneparyp 0° + 50° C u ycraHoB/I€HO 06pasoBanue NMPOMEKY-
TOUYHbBIX COEIMHEHHH, IPOU3BOAHBIX IIEPOKCOYIOJbHBIX KHCJOT.

10. Msyuena peaknuonnasa crnocobuocts CaOs - 2HO0p u mpenapa-
TOB, COJIepKaIlMX 3KBUMOJeKynaspHble KkonuuectBa Ca(0g)s
Ca(OH),, no oTHOLIEHHIO K BOJE U YIJIEKHCIOMY Ta3y C LeJbI0 Mpor-
HO3a BO3MOXKHOCTH UX NPHMEHEHHS B KaueCTBE CPeJCTB A pereHe-
paluu BHIIbIXAa€MOr0 YeJ0BEeKOM BO3AYXa.

11. OtkpriTa HOBas peakiys 06pa3sOBaHHUA O30HHIOB HATPHS, Ka-
Jisi, pyOHIuS ¥ Lle3Ms IIPH B3aUMOMECHCTBHU HaIePEKUCEN STUX 3je-
MEHTOB C 030HOM. DTO ITO3BOJIMJIO IIPH SKCTPAKIUU O30HHIOB H3 030-
HUDOBAHHBIX HaANepeKHCceH KUAKHUM aMMHAKOM IMOJYUYUTH B YHCTOM
BHJl€ O30HHMOB! Ie3HsT U PYOHUAHNA U ONPEIENHUTh CAEIYIOIHe CBOHCTBA
000oUX COeNHMHEHHH: IJIOTHOCTb, MOKA3aTeNH IPETOMJIEHHS, NpeIebl
TEPMHUECKOH YCTOHYMBOCTH, MAarHUTHYIO BOCIDHHMYHBOCTh, & TAK:Ke
fapaMerpsl TeTParoHaJbHOH OOGBEeMHO-UEHTPHPOBAHHON peIIeTKH.

12. IlpoBefeHneM peaklHH 030HA, PACTBOPEHHOTO BO (peome-12,
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¢ HaJITIePEeKUChIO KaJ/lusl, CYCIeHAMPOBAHHON B TOU Ke cpele, MoKasa-
Ha BO3MOXKHOCTh MOJIYUEHHS BBLICOKOIIPOIEHTHOTO O3CHHIA MHHYS
IIPOIIECC HKCTPAKIHUY KHUIKUM aMMHAKOM. i

13. lokasano, metonom IIIP, urto oxpallleHHbEe NPOLYKTH, cOpa-
3yIOLIHEeCs IPH PeaKI{d 030HA C THIPOOKUCAME KaJbLHSA, CTPOHIIHS
u Gapwusi, ABJASIOTCA O30HHIAMH, BKIIOYAIOIUMY NapaMarHuTHBIE HOH
O;~. Onpenenent 3HaueHUs g- QaKTOpa STHX COEJUHEHHU U TPeIebl
HX TepMHUYECKOH YCTOHUHBOCTH.

14. Ha ocHOBaHHH [NaHHBIX OIPENEJEHUS H30TOIHOTO COCTABA
gucaopoga KOs, cunresupopannoro n3 KOY¥H u O, u na ocHoBanuu
OTKpBLITHIX peakuuil o6pasosanus KOs, npu neéicteun KOH ¢ atom-
HbIM KHcaopozoM, u KOs, npu neiictBuu o3oHa Ha KOs, mpenmoxena
cxeMa MexaHu3ama 00pasoBaHHA O30HHIOB IIEJOYHBIX METAaJJIOB H3
THAPOOKUCEH U 030HA, B OCHOBY KOTOPOTO MOJIOKEHBI II0C/AeI0BATEb-
HO IpPOTEKAIOU[He PeaKINy pachaxa 030HA Ha IOBEPXHOCTH TBEDIBIX
TUIPOOKHUCEH Ha MOJIEKYJISPHBIY M aTOMHBIH KHCJIOPOJ, B3aUMOIEH-
CTBHS aTOMHOTO KHCJIOPOLA C THIPOOKHUCAMH C 00pasoBaHHEM Haj-
nepekucel ¥ B3aUMOAEHCTBHUSA aTOMHOIO KUCJIOPOLa C HAATIepeKUCAMHI
¢ 06pasoBaHUeM O30HHOB.

15. lus cuHTe3a MeueHBIX 10 KHCJIOPOLY II€PEKHUCHBIX COeIMHEe-
HUH ¢ DOMOIIBIO MEUEHOH IO KHCJIODPOJY NEPEKHCH BOJOpOJa paspa-
6oran 3G (GeKTHBHLIA CIOCO0 CHHTe3a NOCAeNHEH U3 AUCCOLUUPOBAH-
HBIX MapOB TAMKEIOKUCJIOPOLHON Boxbl. OGHapy:KeH 3HAUHTEJbHBIH
H30TONHBIN 3¢ dekr oGoramenus HyOs * nzoromom O18.

16. Ha ocHOBaHMHM JaHHBIX, IOJYYEHHBIX IPH HU3yYEHHH CHCTEMBL
Mg (OH) ; — HyOp; — HoO meTomamu (H3HKO-XHMHUECKOTO aHaJ/H3a,
paspaGoTaH W MPOBEPEH B 3aBONCKHUX YCIOBHAX CIOCO0 IOJYUYEHHS
BBICOKOMPOIIEHTHCH NMepeKUCH MarHus.

17. Ha ocHoBaHuM COOCTBEHHBIX JAHHLIX M HAHHLIX, IMOJYUYEHHBIX
corpyaaukamu JlaGopatopun mepekucHbx coepunenuit MOHX AH
CCCP npu u3yuyeHHH TepMHUYECKOH YCTOHYMBOCTH MHOT'OYHCJIEHHBIX
HEOPTaHMYECKHX TIEPEKUCHBIX COEIVHEHUH pas3JIMyHOro THIa (mepeKH-
cell, HafmepeKucel, O30HHUIOB, NMPOU3BOLHBIX NIEPOKCOKHCIOT, MOJIe-
Kynspubix coenuueHui ¢ HyOp, HmepexkucHBIX KOMIJIEKCOB) METOIOM
nuddepeHIasbHO-TEPMUYECKOI0 aHAIHN3a, BEIABACH DAL 3aKOHOMEp-
HOCTeHl HX TePMHYeCKOTO paclaja B 3aBHCHMOCTH OT NPHHAJJIEXKHOC-
TH NEPEKUCHOTO COeNHHEHUST K TOH MJIM MHOHU I'PYIIe [0 HPH3HAKY HX
CTPOEHHUs. DTO MO3BOJISIET PEKOMEHI0BATh TEeMIEepPAaTYpPHBIH DPEXKHUM,
HEOOXOIMMBbLil MPU TPHMEHEHHH HX B PA3JHUHBIX OKHCIUTEIBHBIX IIPO-
Heccax.

18. Ha ocHOBaHHH MONYUYEHHBIX NAHHBIX MO CHHTE3Y U H3YUEHHIO
CBOHMCTB HEOpPraHWUeCKHX IepeKHced, HaJlIepeKHCed W 030HHIOB, a
TakXkKe Ha OCHOBAHHM JHTePAaTYPHBLIX TAHHBIX paccMOTpPeHa Crnocol-
HocTh saeMenToB I-a u Il-a moarpynm x o6pa3oBaHUIO 3THX COEIH-
HEHHH ¥ BISIBJIEH P 3aKOHOMEPHOCTel B X OOpa30BaHHHU B CBETE
3akoda mepuomuuHocTH cBoicts . M. Menneneesa.
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[TonyuenHsle pe3ysnbTaThl NPeACTABAAIT CAMOCTOATeNbHEIN HAYy-
HBIJl HHTEpeEC, a eCJIM pacCMaTpPHBaTh UX € TOYKH 3PEHHA HCIOJB30BA-
HUS A5 TPOTHO3a BO3MOXKXHOCTH CO3JIaHH5 HOBBIX CPEICTB pereHepa-
LMK BO31YyXa, B3aMeH MPUMEHSIEMbIX, TO MOXKHO CKa3aTh CJIeLYIOlIee:

1. Hapexxna Ha mosyueHUe HaANEDPEKUCH JJUTHS IIPOCTHIM U 3 dex-
THBHBIM CIIOCOGOM HE ONpaBhanachk. IIpemaparsl, comepxKaline Haj-
NIEPEKHUCh JIUTHS, TOJYYeHbl B OUEeHb XKEeCTKUX YCJIOBHSX, npu —65° C,
¢ IOMOIIBI0 KOHIEHTpHUpOBaHHOro o3oHa. Ilpemen Tepmuueckoi yc-
TotiunBoctu LiOy, —35° C BecbMa OCIO0KHSIET BO3MOXKHOCTL €e IJIH-
TEJLHOTO XpAHEHHUS U UCIOJb30OBAHHUS.

2. ITonyueHHBle maHHBIE II0 CHHTE3y IPemapaToB HaNMEPEKUCH
KaJblUsl 4epe3 IUIEPOKCHTHAPAT HepeKHCH MOTYT CHYXHTh OCHO-
BOU 1 pa3paboTku Gosee 3P(eKTUBHOTO crocofa ee MOJYyUEHHST B
6osiee ynctoM Buze. AxtuBHOocTh Ca (O3)2 0 OTHOIIEHHIO K BJare u
CO, u BhICOKAs TepMuyeckas cToikocTb (290° C) ykasbBaloT Ha Ie-
J1€c006pa3HOCTh pACIIUPEHHs] HCCIEJOBAHHH B 5TOM HAIpaBJEHHH.

3. Ilonyuennble HOBBlE MaHHbIE O CBOMCTBAX O30HUIOB LIETOUHBIX
MeTaJlJIOB CIOCOGCTBYIOT GoJjiee TIyOOKOMY IO3HAHHUIO 3THUX BEIECTB,
SBJSAIOIIUXCA HanGosiee MePCHeKTUBHbIMY 3aMEHUTENAMH HaLlepEeKH-
ce#l Kak cpencTB pereHepauuu. Kax u B cilyuae HaaNepeKHCH Kajb-
1us, 6ojiee rIy0GOKOMY HCCJIeIOBAHHIO NOMJIEXKHUT H3YUeHNE HX peak-
ik ¢ yeaaxkHeHHBIM COs. TTocKOJBKY OHHM TEPMUUECKH CDABHUTENb-
HO MaJo YCTOMYMBEI, BOIPOC 00 MX HCIONb30BAHUU JJS YKA3aHHOH
I[eJIX TOJIKEeH OBITh PELleH TeXHOJOTaMH — Kak paspabotkon adpdex-
TUBHOTO CHOcOo6a HX IPOMBIIIJIEHHOTO MOJYYEHHS M XPaHEHHS, Tax
paspaboTrkoi cnocoba ux (JerMaTH3alUMU K ClIelHaJbHOH anmapary-
PH 7151 X SKCINIyaTalluy NPHU TEMIIEpaTypax HHIKe KOMHATHOHM.

OcHOBHEIe pe3yIbTaThl HCCACTOBAHMII JOJOKEHBI W OOCY:HIEHbI
HA CIENYIOUIMX KOH(PEePEHIAAX I COBEIAHUAX:

1. TlepBoe coBellande 10 XUMHH IE€PeKHCHBIX CoefuHeHME. Mocksa, 1956 r.

2. 81t MexnneneeBcKHi Che3l MO YUCTOH M MPURAAAHOH XuMuH. Mocksa, 1959 r.

3. BTopoe coBellanue mo XUMUM ME€PEKHCHBIX coenuHeHuit. Mocksa, 1961 r.

4. CuMIIO3UYM IO MeXaHW3My peakIHil TNepeKuCHBX coenuHenud. Kues, 1962 r.

5. Tperbe BCecolo3HOe coBellaHue Io TepMmorpadum. Pura, 1962 r.

6. CoBelanye M0 XUMHM H TEXHOJOMH HEOPTaHHUECKHX INEPEKHCHBIX COENMHEHHH.
Xapbkos, 1963 r.

7. Bropoe copemanme 1o peiKUM IIeJOUHHIM MerajnaM, Hosocubupck, 1964 r.

8. Urorosrie xoudepentnn corpyasukos MOHX AH CCCP 1957, 1960, 1961, 1962,
1963, 1964, 1966 r.

OcHOBHOE cofiepsKaHue QUHCCEePTAHN
OTPaKEHO B CHEHYHNIHX IMyONAKAMAAX:

1. 1. XU. BonbHoB. [lepekucH, HalMepPeKUCH H O30HHUIBI IIEJOUYHBIX M INENIOYHO-
3eMenbHBIX MeTajnnoB, M, «Haykas, 1964,

2. U. U. Boabuos. [lepekucn H DepeKHCHBIE COeIMHEHHS] HEOPTaHHYECKHe.
B xu. Kparkas xumuueckas sHuukjomenus, T. 3, ctp. 932—937, 1964.

3. M. . BouabHoB. Kraccnpuranus H HOMEHKIATypa HEOPraHMYeCKWX IepeKwuc-
HBIX coenuuenufl. B c6. XumMusa nepekucHblx coenunennit. M., «Hayxka», 1963,
11—17.
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4.
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10.

11
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13.

19.

20.
21.
22,
23.

- Ca(0;)y uz Calz- 2H.0,. K. meopr. xum. 2, 263 (1957).
24.

U U Boabuos O cocTofsHHH H INEPCHNEKTHBAX HCCAETOBaHHH B 06,1aCTH
XUMHH HEOPraHHYeCKHX MepeKHCHBIX coefMHeHMM. B ¢6. XuMus nepekrcHbIX
coenunenuii. M., «Hayka», 1963, 5—10.

U. U. Bouas Hos. Msorepma pacrsopumocTs 0° cucreMbl Be (OH)y — HoOp —
H,0. Ussectus Cektopa ¢us.-xuM. ama/ausza, 34, 211 (1955).

C.3. Makapos, U M. Boabuos. Msorepmsr 0 u 20° TpofiHoil cHCTEMBI
Mg (OH); — H,0, — H,O. M3B. AH CCCP, OXH 1954, 763.

U.HU. Boasros, E. U. Jlatrewesa. K Bonpocy nmosyyeHus nepeKUcH Mar-
Hua, K. mpuka. xum. 31, 1957 (1958).

U U Boavuos, E, U Jlatemesa. Cucrema Mg(OH), — H,0, — H;O.
JK. meopr. xum. 11, 2836 (1966).

U. U Boasruos, A. H Il atyuuua. O6pasosarne LiO; uz LisOq - 2H,0,.
Uss. AH CCCP, OXH 1957, 762.

U U Boavuos, A. H IIaryuuna O6pasoBanue HaANEPEKUCH JHUTHS H3
Li;0, - 2 HoO,. X. neopr. xum. 4, 258 (1959).

U U Boabrnos, C.A Toxapena, B.H benesckuil, B U Knuwm a-
H o0 B, HccoenoBanne MPHPOAE! IIPOAYKTOB B3aHMOMEHCTBHSI MEPEKHUCH JIUTHS C
osonom. Mz, AH CCCP cepus xum., 1967, 1411,

U. U Boabuos, B. M. bakyauua C. A Toxapena, A . H 3umu-
H a. PeHTreHOBCKOe HCCIELOBAHHE O30HUPOBaHHOH mepekucu auTus. JK. CTPYKT.
xuM., 1967, BHiI. 6.

C. A Toka pesa, M W. BoabHoB. Craummsanus KOHIEHTPHPOBAHHOTO
030Ha. Ycmexu xumuu, 36, 686 (1967).

.U. U. BoarHOB, A H IMarysuna. OGpasoBanme NaO, uz NagOj-

- 2H,0,. JX. neopr. xum., 4, 1491 (1959).

.. U Boabuos, E. . JIaTbImeBa, B.H Yamosa E U Duaa-

T O B. OépasoBaHne HafAnepeKHcel KaJHg H HAaTpHS U IepeKHCced KasbIuf K
CTPOHLMS IPH DeaKUMH THAPOOKHCEH ¢ aTOMHBIM KHCIOpoAoM. JK. HEOpr. xum.
1967, Boim. 8.

.U U Boabuos B. B. MaTBees. @opcyHouHBIH cnoco6 CHHTE3a Hajre-

pekucu mesus. B c¢6. MccienoBanusi B 06s1aCTH XHMHHM M TEXHOJOTHH MHHe-
paJbHEIX coJieft H okHCIOB. M., «Hayka» 1965, 304.

.U U Boaruos, B. B. MarBeeB. CuHTe3 U (DU3HUKO-XUMHUECKOE HCCIEN0-

BaHHe HaJNepeKHCH M O30HHZA ue3usd. B ¢6. Penxue Iiel0YHBIE 3IE€MEHTBL
Bem. 2, HoBocubupck, «Hayka», 1967,

. H. N BOJII:HOB E. U Marsmesa O pasieibHOM ONPENENeHHH Tepe-

KHCHOTO M HaJANepeKHCHOTO KHCJIOpoja B Haixmepekucsx. K. aHasl xuM. 14,
242 (1959).
C. 3. Makapos, U M. Bouabuos, O B3auMOAEHCTBHH NE€DPEKHCH KaJHA C
yraekucasiM rasom. Mas, AH CCCP, OXH 1951, 370.
U U Boarnos, B.H Uamosa, E. H. JarTHmesa. I/IHlIyIalOBaHHbIH
o6MeH KHCJIOPOZLA Me}xﬂjy KO, u Hy0 *, JK dwus. xum. 39, 452, 1965.
U U Boabuos, A H lllatyrusn a. O BOSMOKHOCTH noayuenuss Ba(O,)s.
Hoka. AH CCCP, 110, 87 (1956).

U U Boanwruos B.H HUamona, B.Il. Cepreera, E. U. JTarnime-
B a. [loucku B 0GJaCTH CHHTE3a HaaNepeKHCeH IIeN0YHO3eMeJbHbIX METaJJIOB,
K. meopr. xumun, 1, 1937 (1956).

U U Bonsuos B. H Uamosa, E. U Jlarsmesa, O6pasoBanue

M. U. Boasuos, B. H . Uamona, A H. Hlarysuna. O6pasosanuz
Ca(0,), obayuennem CaO; - 2H,0p Y®-nyuamu. JK. ueopr. xum. 3, 1905 (1958).

.. U Boaruos, B. H UawmoBa. Biausaue moBepxHOCTH Ha mpolecc o6pa-

- goBauusa Ca(02), us CaO; -2 HpQ,. JK. Heopr. xum, 3, 1098 (1958).

26.

27.
28,

U U Boaruos, B.H Yamora, B.IL CepreeBa HoBsrle nanubie 1o 05-
pas0BaHMIO HaAmepeKucel Kaabuusa u cTpoHuus. YK. meopr. xum. 4, 2563 (1959).
U U. Boabuos B. E. UamoBa. O mexanusme mnpeBpamernus CaOs-
- 2Ho,05 B Ca(0y)2 K. meopr. xuM. 5, 522 (1960).

H. U Boabuos, A, H Ilarlyuuua. HoBre janneie 1o 06pa3oBaHHIO
Ca(0g), uepe3 CaO, -2 HyO, Hse. AH CCCP, cepus xum. 1966, 2032.
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