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Paccmompena  00ma  uz  803MOJCHBIX — NpuuuH,  00YCI06IUBAIOWAS  HAKONIEHUE
asomcooepxcawux coeOuHenuti 6 nopmianoyemenme. Ilposeden amnanuz ouazpammsl cOCMOAHUSA
Fe—C—N-O, u svinonnena mempasopayus ykazamHou cucmemvl. Paccuumanvt u npeocmasnenvi
2eoMempo-mononocuieckue Xapakmepucmuky cmpoeHus cucmemvl. Teopemuuecku 060cHO8aHA
BO3MOJICHOCIb CUHMeE3d HUMPUOO08 dicesie3a NpPU NOAYYeHUU NOPMIAHOYEMEHMHO20 KIUHKepA.
IIpeonodceno pewenue no paspabomke CHEYUATbHBLIX MepP CHUNCEHUS IMUCCUU aAMMUAKA U3
CMPOUMENbHBIX ~ MAMepPUanog U  KOHCMPYKYULl,  U32OMOBNEHHbIX  C  HpUMeHeHUeM
nopmaanoyemenma. Ilpedcmasnenst pe3ynvmamol Uccie008aHUA GIUAHUA A30MHOKUCIO20 KATbYUs
8 CBEPXMANLIX KOHYESHMPAYUAX HA UHMEHCUDUKAYUIO IMUCCUU AMMUAKA NPU SUOpamayuu u Ha
CBOUICMBA YeMEHMHO20 KAMHSL.

Knrwouesvie cnosa. nopmianoyemeHmublil KIUHKED, IMUCCUS AMMUAKA, QUIUKO-XUMUYECKAS
cucmema, mempa’aopayusl, Cunmes, 000asKa, 2UOPoIU3, CGOUCMEA.

Posenanyma oona 3 modxcaueux npuduH, o 0OYMO8II0€ HAKONUYEHHS A30MEMICHUX CHOLYK Y
nopmaanoyemenmi. [Iposedeno ananiz oiacpamu cmany Fe—C—N—O, ma suxonana mempaeopayis
3azuauenoi cucmemu. Pospaxosano il nasedeno ceomempo-mononoziuni xapakmepucmuxu 6y0086u
cucmemu. Teopemuuno 0OIPYHMOBAHO MONCIUBICMb CUHME3Y HIMPUOI8 3aniza Npu OMPUMAHHI
NOPMAAHOYEMEHMHO20 KAIHKepY. 3anponoHo8ano piuleHHs Wo00 pO3POONIeHHA CneyianbHUux
3ax00i6 31 3HUMNCEHHs eMicii amiaKy 3 OyOigenbHUX Mamepianie i KOHCMPYKYIU, AKI 6UCOMOBIEH] 13
3acmocysanuam nopmianoyemenmy. Ilodano pesynomamu 00CHiONCEHHS 6NIUBY AZOMHOKUCTIO2O0
Kanbyito y HAOHUZLKUX KOHYeHmMpayiax Ha iHmeHcughikayito emicii amiaky npu ciopamayii i Ha
61ACMUBOCMI YEMEHMHO20 KAMEHIO.

Knrowuosi cnosa. nopmuanoyemenmuutl Kiinkep, emicis amiaxky, (izuxo-ximiuna cucmema,
mempaeopayis, cunmes, 000a6ka, 2iopois, 61AcCMU80OCMA.
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The increased number of ammonia emanation frondimgylconstructions leads to necessity
to determine the reasons of given undesirable m®cAs a consequence, specific measures and
methods for neutralization of harmful effect of asnlam compounds as well as other harmful
contaminants, which are present in raw materialcafcrete mixes, on humans and environment
should be developed. One of the possible reasanshéoaccumulation of nitrogen-containing
compounds in Portland cement is considered. Theysisaof the phase diagram Fe-CG@, is
given. Division of the system on the tetrahedroas been fulfilled. Geometrical and topological
characteristics of the system structure have beglcutated. The possibility of iron nitrides
synthesis under conditions of Portland cement elinknanufacturing has been grounded
theoretically. The way for development of specieasures for reducing the ammonium emanation
from Portland cement based buildings materials eostructions is proposed. One is based on use
of additives which could intensify the ammonia eatian during mixing and at the initial stages of
cement stone hardening. As a result the conceatraif nitrogen-containing compounds as well as
risks for human health is reduced considerablyomparison with prolonged ammonia emanation
from building constructions. Mechanisms for deveiept of hydrolysis process stages in the
presence of low concentrations of calcium nitrate proposed. The results of investigation of
influence of calcium nitrate low concentrations ammonia emanation intensification at the
hydration as well as hydrophobic and dense mictattire formation are presented. It is
determined that increased physical and chemicaperties are in dependence on cement stone
microstructure. The possibility of activation of [fate-ion by calcium nitrate contained in
traditional additive for Portland cement clinkerigding — gypsum — is noted.

Keywords: Portland cement clinker, ammonia emanation, plaissbemical system, division
on tetrahedrons, synthesis, additive, hydrolysigperties.

BBenenue. B COBpeMEHHBIX YCIIOBHUSX
OTMEYaeTCsl TEHJICHLIUSI HE TOJIbKO K MOBBIILIE-
HUIO KOM(OPTHOCTH KHUJIBIX H O(PHUCHBIX
MOMEIIEHUH, HO MU K 3KOJOTNOTOKCHYECKOH
0€30MacHOCTH 3JIEMEHTOB UX KOHCTpyKmuii. K
CTPOUTENBHBIM H3ACIUAM U  OTIAEIOYHBIM
MaTepuajgaM Ha OCHOBE MOPTJIAHIIEMEHTa J10
HEJJaBHETO BPEMEHU HE HMMEJIOCh NPETeH3UM
CaHUTAPHO-TUTHUEHUYECKOTO Xapakrtepa.
OpHako CTpeMJeHHE K HWHTCHCH(PHUKAIUU
MIPOM3BOJICTBEHHBIX MPOIIECCOB U K TEXHHUKO-
SKOHOMUYECKON pallMOHAIN3alUU PElenTyp
CHIDBEBBIX ~ KOMIIOHEHTOB B  TEXHOJOTHUHU
MOPTIAHIIEMEHTa, OOYCIIOBIUBAET HOBBIE
PUCKM [0 HaKOIUIEHUIO a30TCOJEPKALIUX
COCIMHEHUN C IIOCIEAYIOWEH 3MHUCCUEHN
ammuaka [1].

AHAU3 MOCJAEAHUX HCCIeIOBAHUH H
nyosukanuid. Cpenu BO3MOXXHBIX TPUYMH,
00yCIIOBJIIMBAIOIINX HAKOILJICHUE a30TCOJEp-
KallUX COEIMHEHUH B TOPTJIAHIEMEHTE,
MOHO BBIJICIUTH CJIEIYIOLIHUE:

1) npuMeHEHHEe B COCTaBE HCXOIHOM
CBIPbEBOM HIUXTHI KOMITOHEHTOB,

3arpsiI3HEHHBIX B PE3yJbTaTe HUX IOBTOPHOIO
WCIIONBb30BaHUS, B YAaCTHOCTH, IECYaHBIX
CMecei ¢ BBICOKUM CO/ICpKAHUEM OCTAaTOYHBIX
AaMMOHUMHBIX COJIEH U aHTUOOJIEIEHUTENBHBIX
pEeareHToB,;

2) UCMONIb30BaHUE HHTCHCU(UKATOPOB
MoMoJja I[EMEHTHOTO KJIMHKEpa C BBICOKOU
KOHIIGHTpAllUe  aJIKaHOJIAMUHOB,  TIPEXK]E
BCET0 TpPUATAHOJIAMUHA u
TPUU3OTIPOTIAHOTAMHHA;

3) yruinzanus B OOKHTE€ BTOPHYHBIX
SHEPTEeTUUYECKUX PECYPCOB — OTXOJOB TKaHE-
BOTO  IPOU3BOJICTBA, PE3UHOTEXHUYECKHUX
W3/IeNIUi, IJIAaMOB C BBICOKHUM COJIepKaHUEM
OpPraHUYECKUX COSAUHEHUN U Jp.;

4) npuMEHEHHEe MHUHEPAIbHBIX 100aBOK
Ipy TOMoOJie KJIMHKEpa, Hampumep, 301
TEIUIOBBIX  DJEKTPOCTAHIMA W IUIAKOB
METAJTypruuecKOoro IPOU3BOJICTBA C BHICOKUM
coJiepyKaHuEM XeMOCOpPOMPOBAaHHBIX
COETMHEHUHN a30Ta,

5) cMmelieHre Pa3MOJIOTOrO KIIMHKEpa ¢
MYLII0JaHOBBIMH TOHKOJIUCIIEPCHBIMU
no0aBKaMH, UMEIONIUMH B COCTaBE BBICOKOE
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coJiepKaHue MOYEBMHBI U MOHOB aMMOHUS, B
YaCTHOCTH, TMbUIb 3JIEKTPOYUIBTPOB IMOCIE
nedeil  QeppocIIaBHOTO MPOHW3BOJACTBA U

BPAIAOIHXCSI neyei Pa3IMYHOTO
Ha3HA4YCHUI,
6) KoppeKkuus peKuMa obxHra

KJIMHKECpa C BO3MOXHBIM YCTAHOBJICHUCM B

BBICOKOTEMIIEPATYPHBIX 30HaxX neun
BOCCTAaHOBUTECIIbHBIX yCHOBHﬁ, qTo
oOycioBnuBaeT  0Opa3oBaHWE  HHUTPHUIIOB,

MPEKAC BCCTO HUTPUIOB KCJIC3Aa.
BGSYCJ'IOBHO, OTMCUYCHHBIC IPHUYHUHBI HEC

OXBAaTbIBAKOT IIOJIHBIN MEpCUCHDb n
pas3siinydaroTCAa 1o CTCIICHU PEAIBHOIO
MPOSABJICHUA. Tak, a30TCOACpIKAIIUC

KOMITIOHEHTBI ~ CBhIPbEBOW MIMXThIl B  XOJ€
BBICOKOTEMIIEPATYPHOTO OOKHUTa OJIKHBI B
3HAYUTENBHOM  Mepe  pas3naraTbCsi  JI0
ra3o00pa3HbIX MPOAYKTOB U YHAIATHCA C
IBIMOBBIMU razaMu. He Goree peanncTuyHbIM
MPEJICTABIISIETCS U CYIIECTBEHHOE KOJIUYECTBO
QJIKaHOJJAMMHOB B MOPTJIaHALIEMEHTE H3-3a
MaJblX KOHIICHTpAIMid TMpPU TPUMEHEHUU B
KauecTBe MHTEHCU(PUKATOPOB nomosa
knmuHKepa. Kpome Toro, ajkaHOJIaMHUHBI
CTaOUJIbHBI B IEJTOYHBIX YCIIOBUSIX
TUIPATAIIHOHHOTO TBEPACHHUS
MOPTIAHLEMEHTHOTO TecTa M HE MOTYT
paccMaTpuBaThCS B KadyeCTBE HCTOYHUKOB
SMHUCCHUM  aMMHaka  0e3  MPHUCYTCTBUS
CIELMAaJIbHBIX KaTanu3aTopoB. boiee BbICOKMI
peanbHBINA pHCK o0OpazoBaHUs B
MOPTIAHMIIEMEHTE  HMCTOYHUKOB  OMHCCUU
aMMHaKa MOXeT BO3HUKAaTh Mo 4-i1 u 5-i
npuurHaM. OIHAKO 3TH TPUYUHBI JTOJKHBI
HOCHUTHb DJIHU30JMYECKHI XapakTep U He
MPOSIBIIATHCS (DAaKTHUECKH Ha BCEX MapKax
MOPTJIaH/ILEMEHTOB oT pa3IMYHbIX
MIPOU3BOJIUTENICH, & ITO SIBJICHUE OTMEYaeTCs
HCCIICIOBATESIMH  pa3IMUHBIX  cTpaH  [2].
[Mocrmennsis W3 IIECTH OTMEYEHHBIX MPUYUH

paccMaTpuBaeTcs B myoOnukanuu  [1] B
KayecTBE  pEAIUCTHYHOW M CIOCOOHOH
MMPOABJIIATHCA B MOpTIaHAUCMECHTAX

Pa3IUYHBIX MapOK.

Onpenenenue nmeam W 3aJa4M Hccie-
noBanusi. CaMOCTOSTETBHBIM  BOIPOCOM,
Tp66yIOH_[I/IM JOIMOJIHUTCIBHBIX KOMIIJIICKCHBIX

HCCIE0BaHUH, SBIISIETCSI YCTAaHOBJIEHUE TOTO,
B Kakoil mepuoja BpEeMEHU SMHUCCHUS aMMHUaKa
U3 CTPOUTENBHBIX U3JIEIUN U MaTepHallOB Ha
OCHOBE TOpTJIaHJIEeMeHTa Ooyiee BpeaHO
BIIMAET HA JKU3HEACATEIBHOCTh YEJIOBEKAa: B
CPaBHUTEIBHO KOPOTKUHM MEPHOJ TUApaTAIUN
W TBEpPACHHUS MOPTJIAHJILIEMEHTHOTO KaMHs
Wi B JOJITOBPEMEHHBIN nepuos
JKCILTyaTaluu COOTBETCTBYIOLIUX
CTPOUTENBHBIX KOHCTPYKIHMU U COOPYKECHHM.
[To HamieMy MHEHUIO, allpHOPH MOXKET OBITh
NpUHATA TOYKAa 3peHus o Oojee BpPEAHOM
BIIMSTHUH AKKyMYJHUPOBaHHBIX B
3aTBEpAEBIIEM [IEMEHTHOM KaMHE MCTOYHHUKAX
SMHUCCUU aMMHAKa M JIOJITOBPEMEHHOM €ro
BblenieHUH. [losToMy mosiaraeM MO3UTHBHBIM
BIIUSIHUE 00aBoK, CIIOCOOHBIX
MHTEHCU(PUIIMPOBATh HSMHUCCHIO aMMHaKa B
MepuoJ 3aTBOPEHUSI W B HAYaJbHBIE CPOKHU

TBEPACHUS]  LIEMEHTHOTO  KamHi, 4TO
3HAYUTENbHO  YMEHBIIACT  KOHIICHTPALUIO
a30TCOJepKAIIUX COEIUHEHUN U PUCKU IS
3I0pPOBbSI  YEJIOBEKAa  NpU  JUIUTEILHOM
BBIICJICHUM aMMHaka M3  CTPOMTENbHBIX
KOHCTPYKLIHH.

Lens paboTsl npeaycMaTpuBaia

BBITIOJIHEHUE TEOPETUYECKOr0 O0O0OCHOBAHUS
BO3MOXXHOCTH CHHTE€3a HUTPHUIIOB XKele3a B
MOPTIIAHIEMEHTHOM KJIMHKEpE u
AKCIIEPUMEHTAILHOE HCCIIE0BaHUE BIUSHUS
AQ30THOKUCIIOTO  KaJIbLIUsI B CBEPXMAJIBIX
KOHLIEHTPALIUAX Ha MHTEHCU(PUKALIUIO
SMHUCCUM aMMHaKa TMpu TUIpaTallud M Ha
CBOMCTBA TBEPACIOIIETO LIEMEHTHOTO KaMHSI.
OcHOBHasi  4acTh  HCCJIEIOBAHMUS.
Teopemuueckue npeonocyLIKU u
uccnedosanusi. B myomukaruu [1] ormeuaercs
ONpPEACICHHBII HCTOPUYECKMH MOMEHT —
nosiBiieHue nepsoro mareHra CHIA B KoHue
50X romoB MpONIJIOr0 BeKa Ha MPUMECHEHHE
kapOamuma  (MOYCBMHBI) B KauyeCcTBE
YCKOpPUTENSI TBEPACHUS MOPTIIAHIAIIEMEHTHBIX
KoMmo3uiii. B mareHTe cooOmianoch, 4TO
Kapbamu  pasnaraercs TOpH  TBEPACHUU
LIEMEHTHOT'0 KaMH$ ¢ 00pa30BaHUEM aMMHAaKa.
[TosToMy B KauecTBE HayaJbHOU TUIOTE3bI 00
MCTOYHUKAX AMUCCHH aMMHaKa B
MOPTJIAHUEMEHTE MPEANnoiIarajiuch HUMEHHO

36ipauk HaykoBux npans YKpAY3T, 2016, Bun. 162



30ipHUK HAYKOBHX Npanb Y KPaiHCHKOI0 Aep:KaBHOI0 YHIBEPCUTETY 3aJi3HHYHOI0 TPAHCTIOPTY

XUMHYECKHE  JO0aBKH, TMPEXKIE  BCETO
colepkalfe XHUMHYECKHE COCIUHCHHS, B
KOTOPBIX a30T MPOSIBISET CTENICHh OKUCIICHHUS,
TOXJICCTBEHHYIO C aMMHAKOM, — MHHYC TpPH:
macTU(PUKATOpPhl, B YAaCTHOCTH, HA OCHOBE
Cynb(PUPOBaHHBIX  MeJaMUH(OpMaIbICTHI-
HBIX TPOM3BOAHBIX; PETYISATOPHI TBEPACHUS,
HalpuMep,  CoJep)Kallue  aMHUHOKUCIOTHI
R1(NH2)R,COOH, kap6amugsr CO(NH), u
amMuael  KapOoOHOBBIX  KHCIOT R3CONHy;
azorcojepxkamue  J00aBKM ~ OHMOLMIHOTO
nevictBug u np. Kpome toro, uckioyanu w3
YyHcia 00aBoK, CIIOCOOHBIX OBITE
HCTOYHUKOM SMHUCCHU aMMHMaKa, XUMHYCCKHUE
COCTMHEHHS, B KOTOPBIX a30T HAaXOIUTCS B

2CaAlFe010 + C— 2CaAl 06 + 4FeO + 2Cal + CO

CaAloFe0 9+ CO— CagAlLOs + 2FeO + CaO + CO

CymmapHo:

3CaAlFe0;0 + C + CO— 3CaAl06 + 6FeO + 3Ca0 + 2CGO

K coxamenuro, B pabore [1] He
MPUBEJICHBI HCXOJHBIC TEPMOJMHAMUYECCKHE
JAHHBIE W METOJHMKAa pacyeTa HW3MEHEHUH
sHeprun ['mbOca peakiuii CHHTE3a HUTPUIIOB

xene3za. Kpome Toro, Hekoropele U3
pe3yJIbTaToB UCCIICIOBAHHUS UMEIOT
IUCKYCCHOHHBI ~ XapakTep, a  pacyeTsl

BBIIIOJIHEHBI TOJIBKO IO TEMIIEpaTyp HUXKE
1000 €. Tak, mo pe3yabTaTaM pacyeToB
(peakmmn Ne 3 u Ne 4 [1]) cunre3 FeN
tepmoarHamudecku orpanudeH 10 200 T u B
YCIIOBHSIX  BBICOKOTEMIIEPATYPHOTO  OOXKHTA
KIUHKEpa MOPTIAHALIEMEHTa HE JIOJDKCH
ocymecTBIsAThCs. OIHAKO B JKCIIEPUMEHTax
[1] FeN ObLT UACHTUDHUIIMPOBAH
pCHTIeHOTpaUUEeCKH MO0  XapaKTEePHBIM
mudpakumonnsiM Makcumymam: d = 0,336;
0,241; 0,219u 0,163 um. Kpome Toro, B
skcnepumenTax [1] ne cunresupoBancs FeN,
o0pa3oBaHHEe KOTOPOrO  CIPOTHO3UPOBAHO
TEPMOJIMHAMHYECKUMHU pacdyetamu (B paboTe
[1] peakium Ne7 uw Ne 8). Ilo mamemy
MHeHulo, orcyrcrBue F&N B mpomykrax
00XHUra MOXHO OOBSCHUTh KHUHETUYECKUMH
NpPUYHUHAMH, T.K. W3BeCTHO [3] O ero odYeHb

CTENCHU OKHMCJICHHUS TUTIOC TPH | ILIFOC ISATh, B
YaCTHOCTH, HHUTPUTBI W  HUTpAThl, T.K.
mojiaraj OTCYTCTBHE B IOPTIAHAIIEMEHTE
BEIIIECTB, CIMOCOOHBIX BOCCTAHOBHTH a30T W3
TaKUX OKUCIICHHBIX COCTHHEHHIA.

B pabore [1] ¢ TepmoaMHAMUYECKHX
MO3UIIMK PacCMaTPUBACTCS BO3ZMOXKHOCTh CHH-
Te3a HUTPHUIOB JKejle3a B MOPTIAHAIEMEHTHOM
KJIMHKEpE U3 BIOCTUTA — OKcHja xene3a (+ 2)
M a30Ta B BOCCTAHOBHTEIBHBIX YCIIOBHSX
o0xura. B CBOIO ouepeb OKCHI
JBYXBaJICHTHOTO JKelie3a paccMaTpHBaeTCs B
Ka4yecTBe POIyKTa pasIIoKCeHUS
opayammmiepura CaAl.F&O1p B mogo0HBIX
YCIIOBUSX:

(1)
(@)

3)

MEIUIEHHOM 00pazoBaHUHU B
MaJIOYTJIEPOAUCTBIX CTaAX (MECSIbBI), dYeM
O00yCIIOBJICHO TIOHIKEHHE WX IUIACTUYHOCTH.
OmHako Il yCTPaHEHHUsS] TPOTHUBOPEUHS
MEXIy pe3yJabTaTaMd TEPMOIMHAMUYECKUX
pacyeToB W JKCHEPUMEHTAMH B OTHOIICHHUH
cureza FeN, Tpebyercs  mpoBeaeHue
JTOTIOJIHUTEIBHBIX HccaeqoBaHuil. KoppekTHo

BBIIIOJIHUTH MMPOBCPOUHBIC PaCUCTLL HC
MMpeaACTaBJIAIOCH BO3MOXXHBIM n3-3a
OTCYTCTBHUA TCPMOJMHAMHUYCCKHUX  JaHHBIX,

TOKIECTBEHHBIX B pabore [1]. [TosToMy Hammu
NPOBE/ICH aHAIN3 JHarpaMMbl COCTOsIHUS Fe —
C — N — O B COOTBETCTBUH C METOIUKOMI
UCCIICIOBAaHHI MHOTOKOMIIOHCHTHBIX (hHU3HKO-
XUMHYECKHX cucTeM [4, 5, 6].

IlpoBepka  CTaOMJIBHOCTH  HHUTPHJIOB
xKeresa o pe3ysbTaTaMm aHaM3a
JUTEPATYPHBIX HCTOYHUKOB MOKa3aia [7]:

—opropoMOudeckuii  HuUTpuA  FeN
UMeeT Y3Kyl0 00JacTh TOMOTEHHOCTH |
HCYCTAHOBJICHHBIH B  HACTOAIIEE  BpEMsI
TEMITEPaTYPHBIN TPEIEIT CYIIECTBOBAHHS,

— FeN obpasyer nebombInyio (2-3ar. %
a30Ta) KOHIICHTPAI[MOHHYIO 00JIaCTh TBEP.BIX
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pactBopoB u Bbime 680°C moxaBepraercs
MOJIHOMY TBepAO0(]a3HOMY PACTBOPEHHIO B &-
daze, KoTopas NMpH YKa3aHHOW TemIieparype

peHTreHorpauuecKux  JaHHbBIX W Ha
nuarpamme coctostaus (puc. 1 [7]) ero moxkHO
COOTHECTH K ONM3KOH 1o (opme BepTHKAIN

3aHUMAeT IMPUMEPHBIA KOHLCHTPALMOHHBIN KpUBOU COJIbBYCA, pa3rpaHu4YMBarOIEH
untepsai 15-33 @r. % asora); 00JlacTh ~ AyCTCHUTONOAOOHBIX  TBEPIBIX
— FgN HE paccMarpuBaercs pacTBOpOoB Ha OCHOBe Y-Fe ¢ e-dazoii nu
CTEXMOMETPUYECKUM  COEIAMHEHUEM, HE npoctuparomyiocst or 650°C g0 skcmnepu-
3aHEeCeH B COBPEMEHHYIO 6azy MEHTaJILHO HEONPEeNCHHON TeMIepaTyphl.
Comepxanue asoTa, gec. o
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Fe Cofep®adse asoTa, Macc. %o

Puc. 1. /Inarpamma cocrosiaust Fe — N
OTMG‘-IeHHBIe CBCACHUsI BaXHbBI IS KOHI[CHCI/IpOBaHHBIe

NAJbHEUIINX HWCCIENOBAaHUNM, HO Ha IaHHOM
ATare MPUHATHI UCXOHbIE MpeacTaBieHus [1]

O BCEX VYKa3aHHbIX HUTpHIAX, Kak o
CTEXHMOMETPUUYECKHUX COCTMHEHUSX c
HEOTpaHUYEHHBIM TEMIEPATYPHBIM

HMHTEPBAJIOM CYIIECTBOBAHMSI.

TpuaHrynsius TPOWHBIX MOJICHCTEM HE
TpeOyeT IOMONHUTENTBHBIX HCCICIOBAaHUN H
YCTaHABIMBAETCA B  XOAE€  JIOTHYECKOIO
aanusa. B moacucreme Fe — C — @ Bce

COCIMHEHHS c
OoueBHIHOCTHIO cocymiecTByloT ¢ CO,, kak
OKCHIIOM C BBICIIEHl CTEIEHBI0 OKHCICHHA.
COOTBETCTBEHHO  CYIISCTBYIOT  KOHHOJIBI
CO, — FeO, CQ - Feu CO, — FeC, a
Hamnuyne kKoHHoabl F&C — COonHo3HAa4HO 110
r€OMETPO-TOMOIIOTUYECKUM MPHUHIIUATIAM
TPUAHTYJISALMNA. YYUTBIBasS B  IOACHCTEME
Fe — C — N tosbko cymiecTBOBaHNE HUTPUIOB
xene3a FeN, FeN u FaN, a takke kapOuma
xKenesa FeC (memeHTHT), BO3MOXKEH
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€AVHCTBEHHBI BapUaHT TPHUAHTYISALUA C
cymecTtBoBaHueM koHHOO. Fe&C FeN,
FesC — FeN, FeC — FeN u Fe&C — N.. B
noxncucrteme C — Nb — O, MHOXKECTBO OKCHIOB

a3oTa MOXXHO B o0meil ¢opme ydecTsb
dhopmanbHOM 3aMMChI0 NGO, rmue
CTEXNOMETPUYECKUI K03 pHUIHEHT X

oroOpakaer Bapuarmu cootHomeHuir N/O.
[Ipu »TOM TpHAHTYISALMS OJHO3HAYHA U
onpeneneHa HammuueM KoHHOI: N, — CO, N —
CO, u NOy CO. B mnoxacucreme
Fe — N — O okcuner xeneza FeO, FeO, n
Fe0Os ¢ oueBngHOCTBIO cocymiecTBYIOT ¢ N,
YTO ONpEACNACT CYIIECTBOBAHUE KOHHOJ
FeO — N, F&gO4 — b u F&O3; — Ny, a takxe
FeOs; — NO. B Takom cnydae mambHeWmias
TPUAHTYISALKS BO3MOXKHA TOJIBKO 3a CYET
cocymiectBoBanus FeO ¢ HuTpumamu xenesa,
9TO OMNpEACIseT HAIWYHE COOTBETCTBYIOIIMX
xouHox. FeO — FeN, FeO — FeN u FeO — FgN.

OObeauHeHne TPHAHTYTUPOBAHHBIX
MOACUCTEM B KOHIICHTPAIIMOHHBIN TeTpa’ap
cuctembl Fe — C — N — O (puc. 2) yka3siBaet
Ha OJHO3HAYHOCTh €€ TeTpajdJApallid 3a CUeT
CTaOMIIBHOCTH Tpex “BHYTpPEHHHUX

(mpoxosiux B KOHIICHTPAITMOHHOM
npocTpaHcTBe cucteMbl) KoHHOI, F&N — CQp,
FeN - CO u FgN — CO..

B TerpasapupoBanHoii cucreme (puc. 2)
cyuiectByeT 14 3jeMeHTapHbIX TETPa’ApOB!
1)C-FegC-N-CO, 2) FeC - N, - CO -
CO, 3) FeC — N, — CQ, — FeN, 4) FeC —
CO, — FeN — FaN, 5) FeC — CQ - FaN -
FeN, 6) FeC — CQ — FgN — Fe, 7) N-CO,
— FeO - FeN, 8) CQ — FeO — F&N — FaN,
9) CO, — FeO — FN — FgN, 10) CQ - FeO
— FgeN — Fe, 11) N - CQ, — FeO — FgD,,
12)N, - CO - FgO, — FeOs3, 13) N - CO, —
FeOs — NQ,, 14) CQ - FeOs — NG, — O,
OTCYTCTBYET 3JIEMEHTAPHBIN TeTpadp,
KOTOPBINA JTOJDKEH ObLT OOBEIUHATH UCXOIHBIC
coenuHeHust peakuuid Ne3 uw Ned (mo
nyommkanuu [1]): FeO, C, CO, W a xonHoma
FeN — CQ cymectByeT, 4TO ykas3bIBaeT Ha
BO3MOYXHOCTh PEAKIIMOHHOTO B3aUMOJICHCTBUS
MEXIYy  OTMEUEHHBIMH  peareHTaMu B
Harnpasienuu cuare3a FeN u COy:

4FeO + C + 2CO + N— 2FeN + 3CQ.. (4)
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Puc. 2. TerpasapupoBannas cucrema Fe — C — N— O, (- - - , KOHHOJIBI TIO pe3yJIbTaTaM
TEPMOIMHAMHYIECKUX PACcUCTOB)

I'eomeTpo-Tononornyeckue XapakKTe-
PUCTUKH CTPOCHHS CHCTEMBI PACCUUTAHBI IO
metoauke [4] u mpencraBieHsl B Tadum. 1, 2
(retpasap Ne 13 yCIIOBHO MPHHAT 3JIEMEH-
TapHbIM, TaK Kak HE TNPHHUMAIOCh B
PacCMOTPEHHE €ro JAeNCHUE 3a CUeT HATUYHS
koHHO oT NOy).

Jns B3auMOAENUCTBUM, NPUBOIALIMX K
cuatesy FeN u FeN, HamMu BBITOSTHEHBI
anPOKCHUMAIIMOHHBIE PACUEThI C MPUMEHEHUEM
pe3yIbTATOB TEPMOJMHAMHYECKUX PACUETOB

XapaKkTepuCcTUKa 3JIEMEHTAPHBIX TeTpa3apoB cuctembl Fe — C — N— O,

1] =
WHTEpBaC

0oee

BBICOKOTEMITIEPATYPHOM
o0xura

KJIMHKEpa JJIsl CyMMapHBIX (110 OTHOIICHHUIO K
peakimsiM Ne 5,6 u Ne 7,8 B pabdore [1])
B3aUMOJIECUCTBUM.

8FeO + 2C
16FeO+ 4C

+4CO + N= 2FaN + 6CQ, (5)
+ 8CO+ N2 = 2+ 12CQ. (6)

Pe3ynbTathl pacdyeToB MHpelCTaBICHBI B

Tabin. 3.

Tabmuna 1

Ne /it DJIEMEHTAPHBIN TETPAdIP O6BeM, %o CreneHb aCHMMETPUHI

1 C-FeC-N-CO 532,74 1,75
2 FeC-N,—CO-CQ 145,55 6,21

3 FeC-N - CQ - FeN 43,30 10,00
4 FeC - CQ - FeN - FaN 2,53 16,61
5 FeC - CQ - FaN - FgN 1,41 30,31
6 FeC - CQ - FgN — Fe 1,46 29,84
7 N, — CQ — FeO — FeN 54,12 4,63
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8 CQO - FeO - FeN — FaN 3,17 16,61
9 CO— FeO — FeN - FgN 1,77 30,31

10 CQ —FeO —FgN —Fe 1,83 29,84

11 N, - CQ — FeO — FgD, 14,47 17,16

12 N, — CQ — FgO4 — FeOs 6,82 35,81

13 N-CO-FeO;:-O 190,83 3,66

Cymma - 1000,00 -
Max — 532,74 35,81
Min — 1,41 1,75
Kak crnenyer u3 pe3ynbTaroB pacueToB MEJIbUYEHHBIM yriem (0,5-1,0macc. %)

(rabm. 3), peaknus (6) B mpsMOM HampaBIeHUH

TEPMOJMHAMHYCCKH  BO3MOXKHA BO  BCEM
paccMaTpuBacMOM HHTEpBaje TeMIeparyp, a
CHHTE3 FeN o peakiuu (5)

TepMoarHamMudecku BepositeH Bbime 1302 K.
Takum oOpa3oM, BO3MOKHOCTh cuHTe3a FeN,
FesN u FeN teopetnaeckn o6ocHOBaHA.
Mamepuanvt u memoovl 3KCnepuMeH-
manvhblx  uccreoosanui. B pabore [1]
MOCTAaBIIEH MOJEIBHBI  AKCIEPUMEHT TIO
MIPOBEPKE CHHTE3a HUTPHUIIOB >KEJIe3a. CMECh
MOPTIAHIEMEHTHOTO KIMHKEpa C TOHKOHU3-

oOkuranu B TpyOdYaTol Mmeud B MOTOKE a30Ta
npu 800-1200°C. [Iponykt  oOxwura
u3Menbyad 1 “o0pabaThiBaJIM aHAJOTHYHBIM
o0pa3oM, 4YTO ¥ KIUHKEp', TOCIE YEero
MIPOBOAMIIN peHTreHo(a3oBbIi aHaJu3.
Konnenrpanuro NH," OTIPEIEIISUTH HETTOCPEeI-
CTBEHHO B CyCleH3uH (BOJOLIEMEHTHOE
OTHOIIICHHE PABHIOCH D) METOIOM KOJIOpPH-
METpUM €  HCIOJb30BAaHUEM  peareHra
Heccnepa K3[HgJs] 02H,0, xoTophlii CBA3HI-
BaeT ONpeAessieMblil KaTHOH B KOMIUIEKC C
KEJITOU OKPACKOM:

(7)

2[Hgls]* + NHz + 30H — [OHgNH,]I + 71 + 2H,0.
Tab6muna 2
I'eomerpo-Tononoruueckas xapakrepuctuka ¢a3z cuctemsl Fe — C — N— G,
B ckonpkux Co ckobKUMU O6Bem BeposTHOCTh
Coenunenue TeTpa’ipax dazamu CYIIIECTBOBAHHMS CYIIIECTBOBAHHMS
CYyIIIECTBYET COCYIIIECTBYET Vi, %o ®, %o
Fe 2 3 3,29 0,82
C 1 3 532,74 133,19
N> 7 9 987,83 246,96
Oy 1 3 190,83 47,71
FeC 6 8 727,00 181,75
CO 2 4 678,29 169,57
CO, 12 11 467,26 116,81
FeO3 2 4 197,65 49,41
Fe;04 2 4 21,29 5,32
FeO 5 7 75,35 18,84
FeN 4 5 103,12 25,78
FesN 4 5 8,88 2,22
FesN 4 5 6,47 1,62
Cymma - - 4000,00 1000,00
Max 13 12 987,83 246,96
Min 1 3 3,29 0,82
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Tabmauma 3
Wsmenenwne sueprun 'no6oca AG peaknuii (5) u (6)
AG, xJlx/mounb, pu Temneparype, K
Pearis 1273 1373 1473 1573 1673 1773
(5) +7,4 -18,4 —44,2 -70,0 —-95,8 -122,0
(6) -98,8 -162,8 -226,8 -290,8 -354,8 -418
B pe3yibTare 3a(MKCUPOBAHO BBOJMJICS B HCCIIEIyEMBIC COCTaBBI C BOJOMN

BBIJICTICHUE MOHA aMMOHHMsI B JKUIKOU (a3e B
25-100pa3 BhIlIe, 4eM B UCXOTHOM KJIIMHKEPE,
BBeZicHne ¢ Bojoi 3arBopeHust 0,005 momb/n
Taknux oxkucimrene, kak KMnO, wm
K2Cr,O7, 00ycrmoBimBaio  KOHIEHTPAIUIO
NH;" B cycmemsum uepes 60 mmu 26,4-
38,1mrlon/n, a moOaBka BOCCTAHOBUTEIS
(N&S;03) B aHaJOrMYHBIX YCIOBUAX HE
MPUBOMIIA K 00pa30BAHUIO0 aMMHAKA.

HecMmoTpst Ha CymiecTBEHHBIC Pa3IAYHsI
YCIIOBHIA MIPOBEICHUS MOJIETTLHOTO
AKCIEPUMEHTA C TPAJAUINOHHBIMH YCIOBHIMHU
MOJYYCHUST TOPTIAHIIEMEHTHOTO KIIMHKEpa
(mpex e BCETO 1o MaKCHUMaIbHOU
temneparype odxura 1400-145C0°C, a ne 800-
1200°C), a Takxke Ha 3HAYUTEIBHYIO
HEOXapaKTEePU30BAaHHOCTh ~ MAaTEpHajoB U
METOJMK HCCIICOBAaHUI, MOXHO TOJarath
AKCIEPUMEHTAIBHO TOATBEPKIACHHBIM (haKT
BO3MOXXHOCTH CHHTE3a HUTPHUIIOB XKelie3a B
HEKOTOPBIX BEPOSITHBIX pEXHMax OOKUTa
MOPTJIAHALIEMEHTHOTO KIIMHKEPA.

B HaIlIUX JKCIEPUMEHTAX
IUTAHUPOBAJIIOCh ~ KOCBEHHBIMH  METOAAMHU
MOJTBEPUTh HAJIMYME HCTOUYHUKOB SMHUCCHU
aMMHaKa B TOPTJIAHALIEMEHTE, TIOCTYNAIOIINM
B PO3HUYHYIO TOPIOBYIO CETb. B
AKCIEPUMEHTAX MPHUMEHSUIA TOPTIAHAIEMEHT
mapku [II[ [-500H mnpomssonctea AO
«EBpoiieMeHT-YKpanHa», KOTOPBIi

Bhimyckaercs cornacuo JICTY b.B.2.7-46-96.

B Ka4yeCcTBE n00aBKU UCIIOJIb30BaIU
azoTHokucieli Kanpuuii Ca(NQ), [(RH,O (TY
2181-068-32496445-2010), KOTOPBIi

3arBopeHus. [ wneHTHdUKAMKU amMMHaka,
BBIJICISAIONIETOCS W3  ILEMEHTHOIO  TECTa,
NPUMECHSUIA ~ OPTraHOJENTUYCCKUI  aHAIU3
(HMKHHMH TOpPOT YYBCTBHTEIBHOCTH 3amaxa
MPEBBINIACT peeabHO JOMTYCTUMYIO
KOHIICHTPALMI0O aMMHaka B aTMOC(EPHOM
BO3/yX€ HACCJICHHBIX MECT (CpeaHEeCyTOUHas —
0,04mr/M3, MakcumanbHas pasoBas
0,2mr/nm)).

Pentrenoda3oBsIif aHAIN3 UCCIIETYEMBIX
npo6 BeImonHsUM Ha audpaktomerpe IPOH-
3M (anox — MeAHbIH, GUABTP — HUKEJIEBBIMH,
aHOJIHOE HampsbkeHue — 35kB, aHOAHBIN TOK —
20MA).

BoaonementHoe OTHOIIICHHUE JIS
HCCIIETyeMOT0 TIOPTIIAHIIEMEHTA ONPEICIISITN
Ha pubope Brka B COOTBETCTBUH C METOJIaMU
HACCIENOBAHUN LIEMEHTOB [8]. st
OTIpeICTICHUS MPOYHOCTU 10 METOAMKE MaJIbIX

00pasioB CrpenkoBa M3rOTABIMBAIIH
00pa3iel-kyos! pazmepom 20 X 20 X 20um u3
[IEMEHTHOTO TecTa. VcmbITaHus —mpeaena
MPOYHOCTH npu COKaTUU 00pasioB

TUIPAaTUPOBAHHOTO IIEMEHTa C J100aBKaMu
OCYIIECTBISUTH Ha THUIPABINYECKOM TIpecce,
MIpU TBEPJICHUM HX B TeueHUe 2, 7u 28 CyT.

Pezynomamer  u  obcyscoenue. Ha
CHSITBIX T pakTorpaMMax HCXOJHOTO
MOPTIAHIIEMEHTa TPUCYTCTBYIOT MAaKCUMY-
MBI, OTBEYAIOIIME€ OCHOBHBIM KPHCTaJUIU-
geckuM (a3zaM KIMHKEpa U MAaCKUPYIOIIUE
COOTBETCTBYIOIIME XapaKTEPUCTUYECKUE TUKU
HUTPHJIOB Xene3a (puc. 3).
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Puc. 3. lItpux-penrrenorpamma noptrianaunementa 111 1-500-H:
O — CaSiOs, A — CaSiO,, B — CaAl 06, O — Ca(Al,Fe),0s,
I - CaSQ2H,0, A — Ca(OH)

B  kauectBe  paboueil  THMOTE3BI
Ipenoiaraiu, 9TO Jaxe HU3KHUE
koHrenrpauuu Ca(NQ), crmocoOHbI Oka3ath
UHUIMUPYIOIIEE  BIMSHUE HA  TUAPOJIH3

16FeN + 3Ca(NQ), + 106H0 = 32Fe(OH) + 3Ca(OH) + 22NH,OH,
16FaN + 9Ca(NQ), + 190H0 = 64Fe(OH) + 9Ca(OH) + 34NH,OH,

16FeN + 21Ca(NQ), + 358H0 = 128Fe(OH) + 21Ca(OH) + 58NHOH.

HUTPHUIOB XKeJe3a ¢ BOBJICUCHUEM B MEXaHU3M
B3aMMOJICHCTBUSA KHCIIOpoa BO3/IyXa.
XUMHUYECKHE peakuuu WHULMAPYIOIIUX
CTaJMi OMUCHIBAIOTCSA MEXaHU3MaMHU PEAKIIHIA:

(8)
(9)
(10)

Ilocne BoBiIeYeHUsI BO B3aMMOJEHCTBUE KUCIOPOAA BO3lyXa MEXaHU3Mbl PEAKLIUNA OTBEYAIOT

YpaBHEHUSIM:

20FeN + 3Ca(NQ), + 30, + 128H0 = 40Fe(OH) + 3Ca(OH) + 26NH,OH,
20FaN + 9Ca(NQ), + 90, + 224H0 = 80Fe(OH) + 9Ca(OH) + 38NH,OH,

20FeN + 21Ca(NQ), + 210, + 416H0 = 160Fe(OH) + 21Ca(OH) + 62NHOH.

(11)
(12)

(13)
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[TpuMeHeHHe a30THOKKCIIOTO KabIHs B
3HAYUTEIBHBIX  KOHICHTpAIMSX  SIBISCTCS
3 PEKTUBHBIM 1T PETYIMPOBAHUS CPOKOB
TBEPJICHHS [IECMEHTHOTO KaMHS U B KauyeCcTBE
npoTHBOMOpOo3HO n06aBku [9]. Tlpu sToM
addextsl ot no6aBku Ca(NQ), 00BsICHIIOTCS
ANEKTPOJUTHYCCKUM BiussHHEeM Ha pH cpembl
B I[IEMEHTHOM TECTE U  IOHIKCHHEM
TEMIIEPaTypPhl 3aMep3aHHsI BO/JIBI B
MPUCYTCTBUU BTOPOTO KOMIOHEeHTa. [ToHATHO,
9TO 3TH (PAKTOPBI YTPAYUBAIOT CBOIO POJIb MPH
OYCHb HU3KUX KOHIICHTPALUSAX a30THOKHKCIIOTO
kaipimst. Omnako Ca(NQ), make B HH3KHX
KOHIICHTPALUAX OKa3bIBacT OYCHB
CYIIECTBEHHOE  BIMSHHE  Ha  (PHU3HKO-
MEXaHUYECKHUE CBOWMCTBA I[EMCHTHOTO KaMHS.
[lo HamieMy MHEHHIO, HMEHHO MEXaHH3M
npoTekanus peakiuii ruaponusa (8) — (13)
obecrieunBaeT s dexTuBHOE BIIUSIHUE
Ca(NG;), Ha ruapaTallMOHHOE TBEPACHUE
MOPTJIAH/IIEMEHTHOT'O KaMHsI c
(bopmEpoBaHUEM XapaKTepHOM
MHKPOCTPYKTYPbl W TIOBBIIICHHBIX (U3UKO-
MEXaHUYECKUX CBOMCTB.

ITo pe3yJibTatam onpeaeeHus
BoJiolieMeHTHOTO oTHomieHus: (B/L]) moxHO
CUUTATh, YTO [00ABJICHHE A30THOKHCIIOTO
KajJbllMsl B  aQHAJIM3UPYEMOM  JIMANa30He
KOHIICHTpAIUi HE OKa3bIBAET MPAKTHYCCKOTO
BIUSHUSA Ha ero mnoHmwkenue (tadna. 3). OT0
00CTOSITEILCTBO TIOJIHOCTBIO COTJIACYETCS ¢
MEXaHU3MaMH PEaKIfii THIPOJIN3a, B KOTOPhIX
Ha kaxaerii Mot Ca(NQ), tpebyercs ot 19,8
no 42,7 moneit Bouel. be3ycnoBHO, uTOo B
HavyaJIbHBIN TIEPHOJT 3aTBOPEHUS IIEMEHTa BOJIa
Oyzner oOBEKTOM KOHKYPEHIUH ISl peakuui
THAPOSM3a M JUI THAPATAlldd  OCHOBHBIX
KpUCTAUTNYECKUX (a3 KIuHKepa. [loaTomy
ClienyeT  OXHIaTh  3aMEJICHHUS  CPOKOB
CXBaThIBaHUS IIEMCHTHOTO TECTa, 4YTO U
Ha0r01aeTCsI o pe3ysibTaram ux
ompenenenuss  (rabu. 3). 3amax aMMHuaka
OoTMeYajics  yXe B  TCpBbIe  MHHYTHI
THPATAIMOHHOTO TBEPACHHS, YTO YKa3bIBacT
Ha BBICOKYIO CKOpOCTh pa3BUTHSI
UHUIUUPYIOMIAX ~ CTaauil  THApOJU3a 10
MexaHnusMam peakiuii (8) — (10).

Passutue peaximit (8) — (10)o00ycios-
JUBAECT  PazKIKAIOMICIUIACTU(UIIUPYIOLTHIA
3 dexT — cHmKaeTcs mpenea MIaCTUYHOCTH,
BO3pacTaeT pPacTeKaeMOCTh MU yH000YKIIaIbI-
Ba€MOCTh MaccChl, YTO B3aMMOCBSI3aHO C
OapOoTaxem [[EMEHTHOM KOMITO3UIIUHU
MUKPOITY3bIPbKaMH BBIJCISIONIETOCS aMMHUaKa
C YaCTUYHBIM BO3BpPATHBIM BBIACIICHHUEM BOJIbI
B PEAaKIMOHHYIO CHUCTeMy. YTIyOJeHHe
mnmponecca ruapoJjms3a IMPOSABIIACTCA B
BOBJICYCHUM B MEXaHM3M B3aUMOJICHCTBUS
KHCIIOpO/Ia (pacTBOpEHHOTO B BOJIC
3aTBOpPEHMUS, aJIcopOMPOBAHHOTO u
3aMKHYTOI'O B TYINHMKOBBIX ITOpaxX HEMCHTHBIX
YaCTHII), COOTBETCTBEHHO OYIET OTMEYaThCsl
3G EKT YIIOTHEHHUsS] MPOAYKTOB TUApATALUN
W KOJbMATal[MOHHOE  3allOJIHEHHE  II0p

CMEIIaHHBIM  30JIEM  KaJbIHA-KEIIe3UCTOTO
ruapokcuaa.  KocBennwld  3ddext ot
dbopMupoBaHuss MOAOOHOW  rerepodazHoi

CTPYKTYpBI peaju3yercsi B KHHETHKe Habopa
OPOYHOCTH U 3HAYUTEIHHOM  TIOBBIIICHUU
npejena MPOYHOCTH NPU CKATHH OOpasloB B
Bo3pacTte 28 CyT HOPMAIbHOTO TBEPACHHUS
(rabm. 3). Kpome Toro, uro dopmupyercs
IUIOTHAsE MUKPOCTPYKTYpa IEMEHTHOTO KaMHSI,
B oOpasmax mocme 1 cyr TBepacHHS
nposiBisieTcst 3pdexT ero ruapododusamuu. B
OTIMYHEe  OT  O0pa3slloB  Ha  OCHOBE
6€3100aBOYHOTO MOPTIAH/IEMEHTa, KOTOpHIE
BITUTBHIBAIOT pa3MeIeHHYIO Ha 179
MOBEPXHOCTH  KAIUIKO BOJABI B  TCUYCHHE
HECKOJIbKUX CEeKyHJ, oO0pasibl ¢ 100aBKOMH
Ca(NQ), He cmauuBarOTCs BOJOM, a Karuis
BOJBI Ha WX TIIOBEPXHOCTH HE CIIOCOOHA
MPOHHUKATh B CTPYKTYPY HEMEHTHOTO KaMHs
70 TOJHOTO WX wucmapeHus. OOHapyKEHHBIN
3¢ dEeKT HAMU TPAKTYETCs ¢ MO3UIMNA TOTO, YTO
peakiun (8) — (13)OTHOCATCS K OKHCIUTENb-
HO-BOCCTAHOBUTEJIbHBIM M MOTYT OKa3bIBaTh
BIMSIHUE Ha  (OpPMHpPOBaHWE  JIBOWHOTO
AJIEKTPUUYECKOTO  CJIOS  THAPAaTHPOBAHHBIX
IIEMEHTHBIX YaCTHUI] BILIOTh JIO TEPE3apsIKu U
W3MEHEHHsT  3Haka  (-TIOTeHOHWaisa  1pu
KOaryJIsIIUOHHO-KPUCTAUTU3AIHOHHBIX ~ TIPO-
1eccax 1Mo MEXaHH3MY SJICKTPOTeTepPOTeHHBIX
B3aumoeiictuii [10].
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Tabmmma 3
DU3UKO-MEXAHUYECKHE CBOMCTBA UCCIIEAYEMbIX KOMITO3UIUN
KoqHaecTEO Cpoku [Ipenen npounocTH npu
JloGaska OGABKH, B/, % CXBaThLIBaHU, cxatuu, MlIla, B
vace. % Y-MHH BO3pacTe, C
Hayajio KOHEIT 2 7 28
b/ — 27 3-15 4-30 53 73 78
0,015 27 3-30 4-40 53 77 82
ASOTHOKHCILL 0,017 27 3-30 4-40 58 80 83
KUTB L 0,020 27 3-35 4-45 66 83 91
0,025 27 3-35 4-45 66 84 95
0,050 26 3-50 4-55 75 91 103
B nmomonHenwe crnemyer OTMETUTH H BBIZICJICHUS aMMHAaKa H3  CTPOUTEIBHBIX
BO3MOXKHYIO  aKTHUBALIMIO  a30THOKHCIIBIM MaTepuaioB U KOHCTPYKILIHM, U3TOTOBICHHBIX
KaJIbIIMEM CYIb(}aT-uoHa, COJEPKAIIErocs B c MIPUMEHEHUEM MOPTJIaH IIIEMEHTA.
TPaAUIIMOHHOU J00aBKe Ha IIOMOIJI DKCHEepUMEHTAITBHO MOATBEPKICHbI
MOPTIAHAUEMEHTHOTO KJIMHKEpa — THIICE. pesyabtathl uccinenoanuii C.I1. CuBkoBa u

CoOTBETCTBEHHO CYIb(aT-UOH TAKKE MOXKET
BOBJICKATHCS B MPOIECC THAPOIN3a HUTPHUIOB
xenesa, momoOHo peakmusam  (8) — (13),
TOTNOJHUTEIBHO HWHTCHCU(PHUIUPYS SMHCCHIO

N.C. KynayeBoii 0 BO3MOKHOCTH T'MIPOJIN3a
HUTPU/IOB xKeresa B COCTaBe
MOPTJIaHALEMEHTA U NPEIJI0KEHBI MEXAHU3MBI
CTaguil pa3BUTUSA MPOLECCOB THIPOIM3A B

aMMHaKa Ha paHHUX CPOKaX TUAPaTAIHOHHOTO MIPUCYTCTBUU MaJTbIX KOHIIEHTpaIUH
TBEpACHUSI LEeMEHTHoro KamHs. [Ipum sTom a30THOKHCIIOTO KaJIbIUS. [Tokazana
ClleAyeT OXHUIaTh W JONOJHUTEIHHOIO 3¢ (HEeKTUBHOCTH MaJTbIX KOHIICHTpaIuit
BBIZICJICHHUSI  CEPOCOJACPIKAIIUX Ta30B, HYTO Ca(NG;); Ha paHHIOI0 SMHCCHIO aMMHaKa M3
1es1ecoo0pasHo npeaycMaTpuBaTh B [IEMEHTHOTO  KaMHS, a  Takke  Ha
00ecreuyeHn COOTBETCTBYIONIEH  CHCTEMBI dbopmupoBanre TUAPOPOOHON U  TUIOTHOM
BEHTWJISIIIUM HAa PAcTBOPOOETOHHBIX y3JlaX M MHUKPOCTPYKTYPHI, oTpeeNsomei
IIPU BBITIOJIHEHUH OMATyOOUYHBIX padoT. MOBBILICHHBIE (bu3NKO-MeXaHUUECKHe

BeiBoabl M3 HcciIeq0BaHMH U Iepc- CBOMICTBA. CaMOCTOATENBHYIO  HAy4YHYIO
NMEeKTHBBI, JajbHelilllee pa3BUTHE B TaHHOM LIEHHOCTb UMEIOT pE3yNbTaThI o
HanmpaBJieHMu. TeopeTndyecku OOOCHOBaHA TeTpa’dapaunu cuctemsl Fe — C — N — O, s
BO3MOKHOCTh 00pa30BaHUsI HUTPHUIOB XKeje3a MIPOTHO3UPOBAHUS (hazoo6pazoBaHus B

npu MOJIy4CeHUHU MOPTJIAHILEMEHTHOTO
KJIMHKEPa, KOTOPbIE MOTYT OBITh UCTOYHUKAMU

YyryHax M CTaaix IpU HUX a30TUPOBAHUHU U
KapOuIU3aIvH.
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