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BJIUSHUE JOBABKH
HOPTJTAHAUEMEHTA

«POCDPO30JI»

HA OU3NKO-XUMHNYECKHUE CBOMCTBA

Oco0nMBOCTI TpoIiecy riapartamuii i TBEpAIHHS MOPTIAHALEMEHTY B HPHCYTHOCTI IUTY4HO CHHTe30BaHuX no6aBok " Fosfozol " ( "docdorimc -
301bHHX" ) Ha (i3UKO - XIMIYHHX BIACTUBOCTEH IEMEHTY, yTBOPIOE KOMIO3HIIIHOr0 MaTepiaiy .

KiouoBi ciioBa: TexHOreHHUH cupoBHHY , (ocdorimnc , 30J0IUIaKiB , MiHepaTbHa KOMIIO3HILIS , aBTOKJIABHPOBAHHE , aKTHBHA MiHEpalbHa
no6aBka « ®ocho30: » , KOMIO3ULIHUN HEMEHT , eKOHOMIsI KITIHKEPY , 3HHKEHHsI CO0iBapTOCTI , MOJIMIIEHHS eKOJIOTI] .

Oco0OeHHOCTH TIpoliecca THApPATAllMd M TBEPJCHUS IMOPTIAaHALEMEHTa B NPUCYTCTBUU HCKYCCTBEHHO CHHTE3MpOBaHHBIX Nn00aBok " Fosfozol "
("docdorurc - 301pHBIX") HA HU3UKO - XUMUYECKHUX CBOWUCTB LIEMEHTa, 0OPa3yroLIero KOMIO3UIHOHHOTO MaTepHaa.

KiioueBble €jI0Ba: TEXHOTCHHOE ChIpbe, Gochoruic, 30101UTaK, MUHEpPaIbHAs KOMIIO3UIHS, aBTOKJIABUPOBAaHHE, aKTHBHAS MUHEpaJbHAas
nobaBka «Doch03011», KOMIIO3UIIMOHHBIN LIEMEHT, SKOHOMHUSI KJIMHKEPa, CHIDKEHUE CE0ECTOMMOCTH, YIIyYIICHUE YKOJIOTHH.

The features of the hydration process and hardening of Portland cement in the presence of an artificially synthesized additives "Fosfozol"
("phosphogypsum-ash™) on the physico-chemical properties of the cement forming the composite.

Keywords: technogenic raw materials, phosphogypsum , ash , mineral composition , autoclaving , active mineral additive "Fosfozol"
composite cement clinker savings , cost savings , environmental improvement

BBenenne. B V30ekuctaHne opraHu3oBaH BHIITYCK
HOBOTO BHJAa AaKTHBHOM  MHHEpaTbHOH  JOOAaBKH
«®Docozom», momydaeMor  IMyTeM THAPOTESPMATHHOMN
00pabOTKM B aBTOKJIABE cmecu  ¢ocdorumnca ¢
3ononutakoM. Ilpeamonaraercs, uTo IpU BBEJICHUU
nobaBku «Poc}030», MPUCYTCTBYIONINE B €ro COCTABE
THIpAaTHBIE ~ MUHEpalbl  CIYXaT «KPUCTAJUIMYECKON
3aTpaBKOW», CIOCOOCTBYIOLIEH YCKOPEHHUIO Ipoliecca
THApOJIM3a M THApaTallii KIMHKEPHBIX MHHEpaoB,
(OpMHUPOBAHUIO CTPYKTYpBl H Ha0oOpa TIPOYHOCTH
meMeHTHOro KamHs. Jlimg  HaydHOro  0OOCHOBaHUS
MexaHu3Ma BiusHUSA no0aBku «Docho3om» Ha Pu3HKO-
MEXaHHYeCKHe  CBOWCTBA  I[IEMEHTa,  HEOOXOIMMO
MIPOBEICHUE KOMILUTEKCHBIX (PU3UKO-XUMIYECKIX
HCCIICAOBAaHUA W W3YYHTh KHHETHKY THApATAlUU
J1I00aBOYHBIX IIEMEHTOB C HOBOM JOOABKOI.

HccnenoBanusi pU3MKO-XUMUYECKUX CBOWCTB
LEMEHTOB, coJiepKaliux no0aBky «Docdo30m», Mo3BoIAT
PacKpbBITh MEXaHM3M JIEHCTBUS JTOH J00aBKH Ha
MPOIleCChl THAPATallMd M TBEPACHHUS C MOCIETyIOUUM
OTpeNeIeHHeM  BO3MOXKHOTO COCTaBa O0Opa3yIOIIMXCS
KOMILUTIEKCHBIX COCIITHCHUH u THIIPATHBIX
HOBOOOpa30BaHuH, u BBISBIICHUEM  YCJIOBHUI
(OpMHpPOBaHUST TPOYHOW CTPYKTYpPHI 3aTBEpPAEBLIETO

LIEMEHTHOro KamHs. l3yueHue rugparaluuu UEMEHTHOIO
OTIPEIEIIUTh

KaMHs BO BpPEMCHH, HAKOT BO3MOXKHOCTH
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YCTOHYMBOCTh, BOSHHUKAIOIINX HOBOOOpAa3OBaHWU, W, B
cllydae TPUMEHEHHS STHX [EMEHTOB IJIi W3TOTOBICHHS

OCTOHOB, TMPOTHO3MPOBaTh MX OCHOBHBIE CBOMCTBa
(m1oTHOCTH, MPOYHOCTH, aTMoc(hepoCTOHKOCTH,
MOPO30CTOUKOCTH, Jp.), KOTOpbIe B YCIOBHSX

9KCILUTyaTal[lK ONPEIENSIOT JOJITOBEYHOCTh OETOHA.

JKcnepuMeHTAIBHAsL 4YacTh. B uccienoBaHusx
HCIIOJIb30BaHbI METOIBbl  XUMHKO-aHAIUTHYECKOTO,
¢usnko-mMexannyeckoro (mo merogaukam ['OCT 310.1-
310.4), pearrenodazoBoro (Ha ycranoBke «JIPOH-2») u
muddepeHnInanpHO-TepMuieckuii  (Ha  mepuBaTorpade
cucremsl  [laymuk-Ilaynmuk-Opneit)  anammzoB. s
MoJydeHHuss IeMeHToB ¢ jpaobaBkoit «Pocdozom», B
Ka4ecTBe MAaTpHIBl HCHOJIb30BaH IOPTIAHALEMEHTHBINA
knuHKep. [TokazaTenn npoyHOCTH 100aBOYHBIX IIEMEHTOB
CPaBHHBAINCH C TPOYHOCTHIO 0€3700aBOUOTO IIEMEHTa
I111 400 0.

PesyabTaTel m obcyxaenue. Judpaxrorpamma
«Docdo3zonra npepcTaBiIeHa HIMPOKUM CHIEKTPOM YETKHX
AQHAIUTUYECKUX  JIMHUH  NPOJXYKTOB  XUMHYECKOTO
B3aMMO/ICHCTBUSI MHUHEPAJTIOB 30Jonuiaka u (ocdorurca:
MHHEpPAJIOB THIlcCa (ABYBOAHBIC, MOJIYBOAHBIE CYIb(ATHI
KadbLUsl), TaK M  THIPATHBIX HOBOOOpa30BaHMI
THApPOCYIb(OaTIOMUHATHBIX U THJPOCUIINKATHBIX

cTpykTyp (pHc.1).

0,27

Puc.1 — Judpakrorpamma nmodasku «Docho3om»

© . b.berkanosa, 2016
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I[Mo xummdgeckoi akTUBHOCTH  jgobOaBka «Docdo3om»
OTHOCHTCS K TPYIIE HCKYCCTBEHHBIX (TEXHOTCHHBIX)
QTIOMOCHJIMKATHBIX ~ KHCJIBIX THIPABINYECKHX T00aBOK,
KOTOpbIE  MOBBIMIAIOT ~ CTPYKTYPHYIO  IUIOTHOCTh H

XuMuueckue COCTaBbI JI00aBOYHBIX LIEMEHTOB,
o,

comepxammx oT 15 mo 35% moGaBku «Dochozom»

npuBeseHbl B Tabm.1, a pe3ynbTaThl OIMpPEACICHUS HX

CPOKOB CXBATHIBaHUSA — B Ta0I.2.

AHTUKOPPO3UOHHBIC CBOMCTBA LIEMEHTHOI'O KaMHSI.

Tabmuna 1 —XuMHUUeCKHil cOCTaB ONBITHBIX LIEMEHTOB

VYcnoBHoe 0003HaYEHHE ConepxaHue MaccOBOM JOJIM OKCHIIOB, %o
IEMEHTOB IL.m.o SlOZ A|203 Fezo3 CaO MgO SO3 P205
IL-10 1,66 20,62 5,00 4,52 60,84 3,77 | 3,22 -
MI-®15 1,66 24,54 7,00 4,33 54,68 344 1233 0,25
L-®20 3,00 25,20 7,40 4,17 50,24 3,28 | 2,69 0,33
MI-d25 2,71 27,23 8,16 4,01 49,63 3,10 | 3,06 0,41
ML-D30 3,26 27,46 8,67 3,85 47,38 298 | 343 0,50
LI-®35 3,67 29,67 8,92 3,69 43,47 2,75 | 3,80 0,57
Taﬁnnua 2 - PeSyJ'H)TaTLI OIIpE€ACICHNS CPOKOB CXBaTbIBaHUSI LEMEHTOB C Z[O6aBKOﬁ «CDOC(bOSOJ'[»
Cpoxku cxBatbiBanust, h-min Untepsan ot
YcnoBHoe IIpoxon uepes Hayvaja 10
. | HopmanbHas PaBHOMepHOCTD
0003HaueHHE | CHTO C CETKO | crora. % KOHIIA 3MeHEHMA OBLeMa
LIEMEHTOB Ne 008, % y 70 Hauano Konen CXBaTbIBaHMUS,
min
TLI-10 90 25,15 2-45 4-25 90 Brinepxain
M- d15 98 26,85 3-15 6-15 150 Beinepxan
M- 20 97 28,00 3-10 5-00 110 Briieprkan
1111 325 94 27,43 3-00 7-35 280 Boizepxai
ML-®30 96 28,00 2-30 6-15 165 Brinepxain
IIL-®35 95 29,15 2-20 6-05 165 Boiaepxain
Jannbie Tab1.2 mokaswiBatoT, 4yto BBereHue (15-  (TTCAK-ruppocynboantomunar KaJlbLIUs
35%  «®ocdozom» B MOPTIAHALEMEHT, MOBBIMIACT  TPeXCyIb(haTHON (GOPMBI), KOTOPBIE KPHUCTAIUIN3YIOTCS
BOJIOIIOTPEOHOCTh  IIEMEHTHOTO TecTa HOpMalibHOH  ObicTpee, a B memenTax (IIL[-d-15, I11-20, ITL-D25), B
TycToTBl OT 26,15 % Jo 29,15. VYeenuueHue  cocTaBe KOTOPBIX HIPUCYTCTBYIOT
BOJIOTIOTPEOHOCTH ~ IIEMEHTHOTO  TecTa  JI00aBOYHBIX  THIPOCYJIH(OITIOMHUHATHI KaK TpexcyiabdaTHOH

LIEMEHTOB  OOBSICHSIETCS] TIOBBIIICHHBIM COJIEp)KaHHEM B
HUX alIOMHHATHBIX (a3 U 0Ooyiee TOHKOH CTENCHBIO
u3MenpyeHust no cpaBHeHuto ¢ uementom IIII-J10. Tax,
COJep)KaHWE OKCHIOB  aJlOMUHHMS B IIEMEHTax ¢
docdozonom cocrasmsier (7,00 -8,92) %, a B
6e3n06aBounoM 1emente — 5,00 % mo macce (Tabmn. 4.3).
CpaBuutenbublii (¢ uementom  III[-JI0)  anamus
ONpEJeTICHUsI  CPOKOB  CXBATBIBAHUSI  HCCIETYEeMbIX
LEMEHTOB 0Ka3aJl, YTO CKOPOCTH HA4YallbHBIX peakiuii ¢
BOJIOH ILEeMeHTOB ¢ Jo00aBkoii «®Pocdozom», Maino
OTJIIMYAIOTCS OT CKOPOCTH peakiuid  0e3100aBOYHOrO
uemenra. [Iponecc Hayana cxBatbiBanus 1ementoB [11]-
®15, MI-D20, MI-® 25 yaaunsercs Ha (15-30) min.
OueBHOHO, O5TO CBS3aHO C TEM, YTO HPOIYKTaMU
ruapaTanu  runcocoaepxkamero Bsokymero  (ITL-J10)
SIBIISIIOTCSL  COCOMHEHHUS Oojiee TPYIHOPACTBOPHUMBIMHU

(TTCAK), tak u HuskocynsdarHoii ('CAK) dopm B
ONITUMAJILHOM COOTHOIIIE-HUHU, CXBATBHIBAIOTCSI MEIJICHHEE.
B meMeHrax, conepxammx 30, 35 % nobGaBkw,
cxBaTbiBaHWe  Hactymamiee Ha (15-20)min  Obictpee,
oOBsicHsAeTCST  OoJiee BBICOKHM COJAEpKaHHMEM B HHUX
THIPOCYITb(POATIOMUHATHEIX (a3.

OTnuauTensHas O0COOEHHOCTH IIEMEHTOB C
nobaskoil «@Poc¢o301» NPOSBHUIACE TPU ONPEAETICHUN
KOHIIA CXBaThIBaHHsI, MAKCUMaJIbHasI IPOJOJKHTEILHOCTD
KOTOpOTO COCTaBWJIa Ooiee 7 4acoB, IO CPaBHEHHUIO C
nementom III[-/10, uMeromKMM KOHEI[ CXBaThbiBaHUS - 4
yaca 25 muHyT. OnHako, cilenyeT OTMETUTh, YTO BCE
LeMeHTl ¢ JobaBkoit  «®Pocho3om» 1O  cpokam
CXBaTbIBaHUs COOTBETCTBYIOT TpebosanusiMm ['OCT 10178
U, CIEIOBaTEIbHO, MOTYT HCIIOJB30BaThCSA IS
JaTbHEHIINX UCTIBITAHNH O ONPENEIICHNIO MPOYHOCTHBIX
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moKasaresel, KHHETHKEe Habopa IMPOYHOCTH BO BPEMEHHU U
JTOJITOBEYHOCTH.

Ha pucynke 2, moka3aHa KHHeTHKa Habopa
MIPOYHOCTH IIEMEHTOB ¢ BBeneHHeM (15-35) % mobaBku
«®Docdozom» mpu  TBEpACHUH 110 28 CYT, a HA PUCYHKaX
3 u4 - B Bo3pacre ot 28 10 360 cyTr. CKOpPOCTb TBEPACHUS
uemento  [III-Z10, II[-®15, TI-®20 Bo BpemeHH
NpakTHYecKn oauHakoBas. Tak, k 28 cyT. TBepueHHs
MPOYHOCTB ITHUX LIEMEHTOB COOTBETCTBYEeT Mapke 400, a B
Bo3pacte 360 cyt - 600. PocT mnpoyHOCTH LEMEHTOB C
nmobaBkoit (25-35) % «®Pocdozom» HOCHT HECKOIBKO
3aMeIeHHbIN xapakrep (puc. 3 u 4). [IpodHOCTH IIEMEHTA
MI[-®25 x 28 cyr. cocraBmwia 38,2 MPa. Omnako, B
nepuon oT 28 10 360 cyT 3TOT meMeHT Habpa MPOYHOCTh
(59,8 MPa), 4uro coorBerctByeT Mapke  600.
WuTencuBHBINT HAOOp MPOYHOCTH IEMEHTOB C J00aBKOM
(30-35) % «Docdo30m» HAOIIOIAETCS B IEPUOA OT 28 10
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Puc. 3. — Kunetnka HaOopa IPOYHOCTH LEMEHTOB IIPH
TBEPACHUU JI0 28 CYyTOK:
1-TIL-[10; 2- TTL-D15; 3- TIL-D20; 4-TTL-D25; S-TIL[-D30;
6-T11[-D-35

CreneHp TuApaTallMd LEMEHTOB ¢ J100aBKOH
«®Docdozom» B cpaBHEHHH ¢ 0€3700aBOYHBIM IEMEHTOM
HIDKE TOJNBKO 10 28 cyT TBepaeHus. B OGonee mosanue
cpoku (ot 28 mo 90cyT) OHa TNPAKTHYECKH HE OTINIACTCS
ot nementa [ 400 J10. HanGomnpuryto rupaTaiiioHHYO
aKTHBHOCTh MOKa3zal IeMEeHT ¢ JobaBkoil  25%
«®Docdozom». Ero crenens ruapaTtanuu nocie 3-x CyTOK
TBEpJEHHS BHIIIE, YEM Y BCEX OCTAJBHBIX IIEMEHTOB (pUC
6). OmHako, Ha KpHBOH HabOpa TNPOYHOCTH 3STOTO
nemenra B nepuoj ot 90 no 180 cyT TBepaeHHs OTMEUEHO
CHUXCHHME IIPOYHOCTH qo 38,1 MPa, a 3areM
HMHTEHCUBHOE €€ MOBBIIIeHUE, fJocTuraromee k 360 cyTkam
tBepaenust 59,8 MPa. Ha mudpaxrorpammax oOpasia
[L-P20 Bo Bce cpoku ruapaTaliy HAOIOAACTCS JIMHUA
C audpakuuoHHbIM oTpaxenueM 0,329 nm, koTopyro

90 cyr (puc.4). Ilpm 3TOM, HPOYHOCTH IICMEHTOB B
Bo3pacte 90 cyr. cocraBmima 43,0 MPa u 41,8 MPa
coorBerctBeHHo g [11-®30, III[-35. K 180 cyT.
TBEPACHUSI IPOYHOCTh IIEMEHTOB PE3KO CHIKACTCA IO
33,5 MPa u 37,5 MPa, 4ro, BO3MOXXHO, CBS3aHO C
(a30BBIM TpEBpAIlCHUEM KOMIUIEKCHBIX COEJAMHEHUH,
00pa3yromuxcs Py CUAPATald U TBEPJCHUH LIEMEHTA C
TIOBBILIEHHBIM COepkaHueM nao0aBku. B nanbHeitmem
npouecc  (a3oBBIX  NPEBPALICHUH  COMPOBOXKIACTCS
YIUIOTHEHHEM M YIPOYHEHHEM CTPYKTYpPBl LEMEHTHOTO
KaMHs, 9TO TIPUBOAUT K HHTCHCHBHOMY HOBBIIICHHIO
mpounoctd memento [II[-®30, IIL[-35. Ilostomy

HCCIIEAyeMbIil [eMeHT, coxepkamuit 35 % mobaBKku
BO3pacTte

«Docho3zom» (ITI[-®P35), B 360

npuodperaeT mpoyHocts 58,2 MPa.

CyT.

£

i T v
28 120 FE0EG

Puc. 4. — Kunernka Habopa MPOYHOCTH

280

nemeHToB ¢ (15-20) % mo6aBkoit «@ocho30m» ot 28 10 360

CYTOK:
1-TILI-J10; 2- TILI-d15; 3- TI-d20

MOXXHO  OTHECTH K  THAPOCHJIHMKAaraM  KaJbIUs
tobepmopuroBoii  rpymmsl  tHna  (CsSgH).  Ilmoxo
3aKpUCTaJUTM30BaHHble  rugpocunmukatel  (C-S-H) ¢
orpaxenusmu d/n=(0,252; 0,215; 0,192; 0,176; 0,161)
NM, oTMEYeHbl B HavaJIbHBIE CPOKHU TUapaTanuu. B Oomnee
mo3gHue cpokm (7, 28 CyTOK) IOYTH BCE JIHMHUHU
MPOJXYKTOB THApATallMd ¥ KIMHKEPHBIX MHHEPAJIOB
MIPE/ICTABICHBl Pa3MbITHIMU MaKCHMyMaMH WA COBCEM
OTCYTCTBYIOT, 4YTO XapakTepHO [uisi oOpasyroleiics
reneoOpasHoit maccel. Ha kpuBoit JITA nemeHTHOTO
KaMHs MII-®20, 0OHapy>KeHbI MHOKECTBO
sK3oTepMuueckux 3¢dexron mpu 238,327, 342, 406, 418,
429, 438, 542, 584, 665°C, KOTOpbIE MOXHO OTHECTH K
00pa3oBaHMIO PAa3HOTO pOJa CHIMKATOB KallbIMs IOCIE
TIOTEPH BOJIbI TOOEPMOPHUTOBBIM TEJIEM.
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Puc. 5. — Kunernka HaGopa NPOYHOCTH ILIEMEHTOB C
no6askoit (25-35) % «@ocdozom» mpu TBEpACHUH OT 28 10
360 cyr.

1-TTLT-J10; 2- TTLI-D25; 3- TTI-D30; 4-ITI-d35

B Oonee mo3mHHME CpPOKHM YIUIOTHEHHE Telsl |
3HAYHUTENNbHAS TPOYHOCTh HETHAPATHPOBAHHBIX 3epeH
(C5S),mpouHO BOWIEANINX B COCTaB KPUCTAILIMUECKOTO
KapKaca IIEMCHTHOTO KaMHs, OOECIICUYHMBACT BBICOKYIO
MIPOYHOCTh IIEMEHTa, YTO XOPOIIO COTJIacyeTcss ¢
pe3ynbpTaTamMu B.B. Tumaiena, OTMETHUBILETO
3amenysitoniero BiausiHus MuHepana C,S Ha mporecc
TBEpJCHUs MOPTIAHAIIEMEHTa, TEM B OOJBIIEH CTENeHH,
4YeM BBHIIIE €ro conepxkanue. [Ipm 3TOM HapacTaHue
MPOYHOCTH  CHCTEMBI TAaKOH  CTPYKTYPHI, JIOJDKHO
MIPOUCXOIUTh HEMPEPHIBHO W OoJiee WHTEHCHBHO, YeM
IIEMEHTHOTO0 KaMmHs 0e3 moOaBok [2]. JleHcTBUTENBHO,
HapacTaHWE TIPOYHOCTH [EMEHTOB C ONTHMAIbHBIM
conmepxxanneM nobaBku (15-20) % B mo3mHUE CPOKH
MIPOUCXOJUT HENPEPHIBHO W 0ojiee MHTEHCHBHO, YeM

uementa I1L[ 400 JI0. Dunosddexts mpu (420-520)°C

YKa3blBAIOT ~ HA TMOTEPI0 MACChl BBICOKOOCHOBHBIMH
rugpocuinkaramu, a opu  (520-760)°C -  Ha
JETUPATALHIO PasITHYHBIX Moau(UKaImii
TUIPOCUITHKATOB.

Habmromaemsie Ha kpuBoit JJITA 3K30TepMHUUeckue
sdppexter npu 273°C u 451°C, BO3MOXKHO 00YCIOBJIEHBI
($a30BBIMH  TIpEBpALICHUSIMA JEeTHIPAaTHPOBaHHBIX
MHHEPAIOB C KPHUCTAUIM3alMed HOBBIX COCAMHEHHUH.
OOmast yObUIE Macchl B JAMalia3oHe TeMIepaTyp Ha
kpuBoit TT" cocraBuma 17,52 %.

Ha muddepeHnnanpHO - TEPMHUECKHX KPHUBBIX
HarpeBaHus THIpATHPOBaHHOTO oOpasna memenrta I111-
®20, oOHapyKEHBI MHOXECTBO 3K30TEPMHUYECKUX
addexroB npu 238, 327, 342, 406, 418, 429, 438, 542,
584, 665°C, KOTOpbIE MOKHO OTHECTH K (JOPMUPOBAHHIO
PasHOro pojia CHIIMKATOB KaJbIMA I0CJIE TIOTEPHU BOMBI
TOOEPMOPUTOBBIM TE€JIEM W APYIHX THIPOCHINKATHBIX
coenuHeHuit. Kak u3BeCTHO, TOOEPMOPHUTOBBIH Teib
oOpazyercs B IIEMEHTHOM TECT€ IIPpH HOPMAaJbHOU
TEMIIepaType B IIPOILECCE TUAPATAMU BHICOKOOCHOBHBIX
(C3S) m Hu3ko0oCHOBHBIX (C,S) CHIIMKATOB KalbIus.
Heruaparanys rens MOPOMCXOMUT HPU  TEMIIEpaTrype
6onee 300°C, 0 4eM CBUIETENLCTBYIOT, HAOMIOIAEMBIE HA
KpUBOH JATA JIOBOJIBHO OoJbIINE MUKH
sHpoTepMHUYEcKUX 3G dekToB B 06mactu ot 360 no 520°C.
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Puc.6. — Crenens rujparaliui IEMEHTOB B BO3pacTe J10
180 cyTok:

1-TIL-J10; 2-TTL-15; 3-TTL-20; MI-d25

BBEJCHHEM B COCTaB IeMeHTa noOaBku «Docdozo,
KOTOPBIH CONEPKUT B CBOEM COCTaBE HHU3KOOCHOBHBIE
CHJIMKATBl U THAPOCHIIMKATHI KAJIBIIHS.

Takum oOpa3om, mpoBeneHHbIMH (uU3HKO -
XMMHUUYECKMMHU  UCCIICJIOBAaHUSIMH  YCTAQHOBJIEHO,  4TO
(a30oBBIi COCTaB TNPOAYKTOB THApATAllMM LIEMEHTa C
nobaekoit  «@ocdo30» He OTIMYACTCS OT  COCTaBa
NPOJAYKTOB THIpaTaliu 0e3100aBOYHOTO  LIEMEHTA.
Kakux-mubo HOBBIX TIPOAYKTOB THApATAlMH  IpH
TBEPICHUH HCCIEAYeMOTO IIeMEHTa He OOHapyKeHo. B
OTIMYUE OT KOHTPOJBHOTO IIEMEHTa, MPHU THAPATAI[UH
meMeHta ¢ gobaBkoit  «®Docozom»  HabmOmaercs
oOpa3oBaHme Teixeo0pa3sHBIX NPOMYKTOB THAPATAIUH -
HU3KOOCHOBHBIX THAPOCHIIMKATOB KaJblUA YXKE B
HavyalbHble CpPOKM TBepieHus. CTeneHb  rupaTaliu
HEMEHTOB, cojepxamux (15-20) % ¢ mobaBku
«Docdo30m» B cpaBHEeHHH ¢ 0e3/7100aBOYHBIM [IEMEHTOM,
HUXKE TOJIbKO B HadallbHbI mepuoj TBepAeHus. B cpoku
(ot 28 10 90 cyTOK) cTemeHb T'MApaTallii IIEMEHTOB C
no0aBkoW  He oTiM4aeTcs oT 6e3700aBOYHOTO IIEMEHTa
M1I-10).

[lomyyeHHBIE  JaHHBIE XOPOIIO COTJACYIOTCS C
HayuHbIMH Tpynamu B.B. TumaiueBa, koTopblii omnucan
BIMSHHE  pPa3IM4YHBIX  J00aBOK HAa  THApATaIHIo
nopTiananeMeHTa. M3yyas BiusiHue 100aBOK, BBOANMBIX
B cocTaB nopmiananemeHta, B.B. TumameB npumen x
BBIBOJIy, 4YTO BBEJCHHE B COCTaB MOPTJIAH/ALEMEHTa
mubepana C,S TpHBOAUT K 3aMEJICHUIO TBEPACHHS
CHCTeMbl, B TeM OobllIedl CTENeHH, 4YeM BbIlIe
conepkanue a00aBku. OTpHUIATENHHOE BIIUSHUAE DTOU
JN00aBKM Ha aKTUBHOCTh IIEMEHTA CKa3bIBAETCs JIUIIb B
TeUeHHE HavallbHbIX CPOKOB TBepAeHus (1-7) cyTok; k 28
CyT. TIPOYHOCTb IEeMeHTOB, coaepxkammx C,S B
kosmuectBe (3-10) %, mpeBbIIaeT 3HaYE€HUE NMPOYHOCTH
HCXOJHOTO mopTiaHaueMeHTa Ha (5-12)%. [Ipoxykramu
rujpartaiuu J00aBKM B I€MEHTe (TakKe Kak M B
HCXOJHOM IIeMEeHTe) sBJsIeTcs reneoOpasHas Macca.
Bimmssane no6aBku C,S B mporecce THUIpaTallud H
TBEPJCHHSA, COCTOUT B TOM, UTO T'elic00pa3HbIe MPOITyKTHI
THApAaTAllid  MHHepana axcopbupyior monst Ca®’ m3
MIEPECHIIICHHOTO PAacTBOpa M CIOCOOCTBYIOT TEM CaMbIM

OG6pa3zoBaHve  MOBBINIEHHOIO KOJMYECTBA TIejsd, 10  COXPAHEHWK) AaKTHMBHOCTH B3aMMOJIEHMCTBHS C  BOJIOM
cpaBHeHuto ¢ nemenToM III1-J[0, OYEBMIAHO CBA3AHO C  JAPYIMX  KIMHKEPHBIX ~ MHHEPAIOB B  TEYEHHE
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MIPOJOIDKUTEIBHOTO BpeMEHH. B  mociemyiomeM ke
VIUIOTHEHHE Tels W  3HAUWTeNbHAas  MPOYHOCTH
HETUAPATHPOBAaHHBIX 3epeH C,S, MpOYHO BOMIEOIINX B
COCTaB KPHUCTAJUIMIECKOTO KapKaca IIEMEHTHOTO KaMHS,
HapsAIy C OCTAJbHBIMH COCIUHCHUAMH, OOCCIICUMBACT
BBICOKOE COTIPOTUBIICHUE CXXUMAIOMIMM ycuiusaM. Kak
npeanosiaraet B.B.Tumames, HapacTanue nOpoYHOCTH
CHUCTEMBl TaKOW CTPYKTYpHl, JOJDKHO MPOUCXOAMTH
HETPEPhIBHO U 0o0Jice WHTCHCHBHO, YEM IIEMECHTHOTO
KaMmHs1 0e3 700aBOK.

CrnemoBarenbHO, TNPUHWMAas  BO  BHUMaHHUE
uccinenoBanus B.B. TumameBa MOXHO yTBEpXKIaTh, YTO
colepkamecs B COCTaBe HCCIeIyeMoil  mo0aBKd
«Docho3om», HU3KOOCHOBHBIE CHJIMKATEI 31
THIPOCHIINKATEl KaJbIHA, OIPEACIIIIOT MIPOTCKaHKE
MPOIIECCOB  THApAaTallil B  TBEPACIOMICH  CHCTEMeE
HeMeHTHOI‘/’I )mcnepcym, BBITIOJIHSAA pOJ'II) LleHTpOB
kpuctayum3anuu. Tak kak, nobaska «®Docdo3zon cocTour
us3 cyibdaTcolnepKallux MHHEPAIOB  (ABYBOJHBIX,
MOJYBOAHBIX CYJIb(ATOB KalbIHsl), a TaKKe COICPIKUT
THJpaTHbIE HOBOOOpPa30BaHuUs
THIPOCYIh(POATIOMUHATHEIX U THIIPOCIITHKATHBIX
CTPYKTYp, TO B 3aBUCUMOCTH OT KOJIMYECTBA BBEACHUS B
LIEMEHT 00aBKH, collepKaHue YKa3aHHBIX
HOBOOOpPA30BaHWI IIEMEHTE  COCTABISET B IpeAeax
(14,0-16,5) %.

BriBoapl. @®a30BeIii  cocTaB MIPOIYKTOB
ruaparaquu lementa ¢ gobaskoid  «Docdozon» He
OTJIMYAETCSI OT cocTaBa MPOAYKTOB THApATAIMA

6e3no0aBouHoro nemenra. [Ipu rugpaTanum LeMeHTa C
nobaBkoit «Pocho3zonra y)Ke€ B HayalbHBIE CPOKH

TBEpJCHUS o0Opasyrorcs KPUCTAITMUECKHE U
refeo0pasHeIe MPOYKTHI, MpeICTaBJIeHHbBIE
THIPOCYIb(oaTIOMAHA-TAMHU u HU3KOOCHOBHBIMH
THOPOCHINKAaTaMHA  Kanbus. CTemeHp  TUApaTanuu

meMeHToB ¢ aobOaBkoit «®ocdo30m», B CpaBHEHHH C

0e3100aBOYHBIM LIEMEHTOM, HIDKE TOJNBKO B HavalbHBIH
nepuo] TBepAeHHA. B Oomee mo3nHHE CPOKH CTEICHb
THIpaTaIiy IEMEHTOB ¢ J00aBKOW U 06e3 J0OaBKH, TOYTH
He ormmdaetcsa. Comepxamuecs B «Docdozomme
MIPOJXYKTHl aBTOKJIABHOH 0OpabOTKM, BBINONHSIS POJIb
LEHTPOB KPHCTAJUIM3ALNH, OINPEAEISIOT NpOTEKaHNe
MPOLIECCOB  THIPOJM3a M THUApATalMd  TBEpJICHOLICH
LEMEHTHOW nucniepcun. B cBs3m ¢ Tem, 4to noOaBKa
«Docdozon» cocrour U3 CyJb(aTcoaepKammx
MHUHEPAJIOB, a  TaKKe  COAEPXKHUT  THApaTHBIC
HOBOOOpPa30BaHU TUIPOCYTb(POATIOMAHATHBIX u
THAPOCHIMKATHBIX CTPYKTYP, TO HPH €ro HCIOJIB30BaHUH
IUIsL PETYJIUPOBAHUS CPOKOB CXBATHIBAHUS B IIEMEHT
THIICOBBIA KAMEHb HE BBOJHTCH.
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