HacTtb 2.

TamMnoHaXHble pacTBOpbLI

II Kypc nekyut no ducyurnnuHe «bypogbie mexHomoaudeckue Xudkocmuy.
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1. O6wme cBegeHUA 0 OYPOBbLIX TAMMOHAXHbIX pacTBoOpax

TamnoHaxHbIn pactBop (TP) — aTO reTeporeHHasa nonuaucnepcHas
cucrtema, CnocobHas B Te4eHUe HeKOTOPOro BpeMeHu nepexoauTb U3
BA3KO-NMacCTUYHOro COCTOSIHUSA B TBEpAOe Kak Ha Bo3ayxe, Tak U B

XXUOKOCTM.
3aTBOpeHmne

\j T, yac
Tu + X3 TP | ——» -

BB — O yc | |3C | |Nd | MNMn

[ucnepcuoHHas cpena

XA U

[ncnepcHaa dasa

Kypc nekyut no ducyurnnuHe «bypogbie mexHomoaudeckue Xudkocmuy.
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OuncnepcHan dasa TP npeacraBneHa TaMnoHaXXHbIM LLeMEeHTOM
(TL), kxoTopbIin cocTOUT U3 BsXKyLero Bewectsa (BB) n pob6asok (O) K
Hemy. [lo6aBku K BB MOryT O6bITb XMMU4YeCKMN aKTUBHbIMU (XA) n
UHepTHbIMU (U).

3aTBopeHue

\j T, yac
Tu + X3 TP | ——» -

BB — O yc | |3C | |Nd | MNMn

[ucnepcuoHHas cpena
XA 7

[ncnepcHaa dasa

I I Kypc nekyut no ducyurnnuHe «bypogbie mexHomoaudeckue Xudkocmuy. 3
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OucnepcunoHHasn cpega nnu xxuakoctb 3atBopeHus (XK3) TP vawe
BCero npeacraBrieHa BOAON, pexe BOAHbIMU BbICOKO
KOHLEHTPUPOBaHHbLIMU pacTBOpPaMun COrien U yrineBogopoOaHbIMU
XUOKOCTAMM.

3aTBopeHue

\j T, yac
Tu + X3 TP | ——» -

BB — O yc | |3C | |Nd | MNMn

[ucnepcuoHHas cpena
XA 7

[ncnepcHaa dasa

I I Kypc nekyut no ducyurnnuHe «bypogbie mexHomoaudeckue Xudkocmuy. 4
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X3 MoxeT coaepxaTb B paCTBOPEHHOM BuAe XMMUYECKNe peareHThbl,
npegHasHavyeHHble ANA perynmpoBaHua cBOoUCTB TP U TaMnoHaXHoro
kamHs (TK). TK — uckycctBeHHoe TBepaoe Teno, oopasyroiieeca npu
3aTBepaeBaHum TP.

3aTBopeHue

\j T, yac
Tu + X3 TP | ——» -

BB — O yc | |3C | |Nd | MNMn

[ucnepcuoHHas cpena
XA 7

[ncnepcHaa dasa

I I Kypc nekyut no ducyurnnuHe «bypogbie mexHomoaudeckue Xudkocmuy. 5
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BBoanmbie B X3 xummnyeckme peareHTbl no hyHKLMOHANBHOMY

Ha3Ha4YeHUIO OeNnATCA Ha crieaylowme 4 rpynnbl: YCKOPUTESU
cxBaTbiBaHUA u TBepaeHus (YC); sameanutenu cxBaTbiBaHUA U
TBepaeHus (3C); noHusutenu dounsrpauum (MAP); nnactudpukaTopsol

unu pasxwxutenu (In).

TP

3aTBOpeEHne

\
Tu + X3 =
BB — 1 YC | |3C | [P | [ Mn
[ucnepcuoHHas cpena

XA 7

[ncnepcHaa dasa

Hgn

Kypc nekyut no ducyurnnuHe «bypogbie mexHomoaudeckue Xudkocmuy.
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OTHOLWeHne maccbl AUCNepcUoOHHOU cpeabl K Macce AUCNEepPCHOM
c¢da3bl B eauHMUe oobema TP Ha3sbiBaeTcs BOOAOLEMEHTHbLIM
OTHoLWeHuem u obo3Havaercs B/LL.

3aTBopeHue

\j T, yac
Tu + X3 TP | ——» -

BB — O yc | |3C | |Nd | MNMn

[ucnepcuoHHas cpena
XA 7

[ncnepcHaa dasa

I I Kypc nekyut no ducyurnnuHe «bypogbie mexHomoaudeckue Xudkocmuy. 7
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1.1. ®DyHKUMMN TaMNOHAXHbIX PpacTBOPOB

OCHOBHbIMU PYHKUMAMU, BbINONTHAeMbIMU TP npu coopyxeHuwm
CKBaXWH, AABMNAIOTCA crnepyroLiume:

¢ 3aKpenneHune ob6cagHbIX KONMTOHH U 3alLuTa UX OT KOPPO3NOHHOTO
BO34eMNCTBUA NNacToBbIX (hronaos;

v/ n3onAunsa gpyr ot gpyra v oT AHEBHOM NOBEPXHOCTU NJIacToB,
coaepalwiunx pasnu4yHblie Buabl hnouvgos (Boaa, HedhTb, ras) unm
oAWH BuA chnouaa ¢ pasHbiIMM CBOMCTBaMM;

I I Kypc nekyut no ducyurnnuHe «bypogbie mexHomoaudeckue Xudkocmuy.
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v/ CO34aHMe UCKYCCTBEHHbIX 3a00eB U pa3gennuTenbHbIX MPOOOK
VNN nepemMbiyeKk B CTBONE CKBaXXUHbI C Leribio 3abypuBaHus
HOBOro CTBOJ1a, Nepexoaa Ha Bblillernexalwmmn oo bLeKT,
NUKBUAAUMMN NPOABIIEHMN, KOHCepBaLUMN CKBaXXUHbI U AP.;

v nNMKBUAaumsi NorroweHun oypoBoro pacTeopa;

¢/ 3aKpenrneHue CTeHOK CKBaXXVWH B NOTeHLManbHO HEYCTONYMUBbIX
nopoaax.

I I Kypc nekyut no ducyurnnuHe «bypogbie mexHomoaudeckue Xudkocmuy.
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1.2. TpeboBaHuA, npeabLABNAEMbIe K TAMMOHAXXHOMY pacTBOpPY

TP poneH yaoBneTBOpsAThL CreayloWuM TpeboBaHUSAM:

v/ nerko npoKavinBaTtbCA LEMEeHTUPOBOYHbLIMU arperatTamm B Te4eHue
BPEeMEeHM!, Heobxoaumoro Ans TPaHCNOPTUPOBAHUA €ro B 3aaHHbIU
NMHTepBaJi1 CKBAXUHbI,

v/ obnagatb MMHUManNbHOM huUnNbTpauen AnNa CoxpaHeHUA BbICOKOM
NMPOHULAeMOCTU NMPUCTBOSIbHOU 30HbI MPOAYKTUBHOIO nnacra u
npeaoTBpaLLeHNs NpexXaeBpPeMeHHOro 3arycteBaHus npm Te4eHu B
3aTpyOHOM NPOCTPaAHCTBE;

I I Kypc nekyut no ducyurnnuHe «bypogbie mexHomoaudeckue Xudkocmuy. 10
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v ObITb C€AMMEHTAaLUMOHHO YCTOMUYUBLIM C TEM, YTOObI B COCTOSIHUM
NOKOS1 B HEM He 0oOpa30BbIBaNIMCb KaHanbl, 3anofIHEHHbIe
ANCNEepPCUOHHOMN cpeaon;

¢/ ObITb XMMNYECKN MHEPTHbLIM NO OTHOLUEHUIO K MeTanny, ropHbIM
nopoaam, nnacTtoBbIM chrirongam n 6ypoBomMy pacTBopy;

¢/ NO OKOHYaHUM TPAHCNOPTUPOBaAHUSA B 3afaHHbLIN MHTEepBan
CKBaXXUHbl MaKCUMaribHO ObICTPO npeBpawaTbcq B TK;

¢/ 1erko cMbiBaTbCs C TEXHONMOrM4Yeckoro O60py.EI,OBaHVIFI;

¢ ObITb HETOKCUYHbLIM.

I I Kypc nekyut no ducyurnnuHe «bypogbie mexHomoaudeckue Xudkocmuy. 11
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1.3. TpeboBaHuA, npeabLABNAEMbIe K TAMMIOHAXXHOMY KaMHIO

TK pomxeH yaoBneTBOpPATbL CreAyoWMM TPpe6oBaHUAM:

¢/ ObITb BbICOKO 3M1aCTUYHbLIM (TPELMHOCTOUKUM) ANA
npenoTBpaLieHns1 ero paspyLeHus Nnpyu AMHaMM4YeCKUX Harpyskax, B
YaCTHOCTU, Npu nepdopaunu;

¢/ ObITb KOPPO3UOHHO- N TEPMOCTONKNM;

I I Kypc nekyut no ducyurnnuHe «bypogbie mexHomoaudeckue Xudkocmuy. 12
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v/ obnapatb Xopolleu cuennsieMocTbio (agresamen) ¢ MeTannom u
ropHbIMM Nopoaamu, criaralolMMmn CTEHKU CKBaXXUHb!;

¢/ He gaBaTb yCcaakKu Npu TBEpAEHUM;
¢/ ObITb NPaKTM4YeCKN HenpoHULaeMbIM A1 XKUWOKOCTEWN U ra3oB;

¢/ ObITb AOCTAaTOYHO NPOYHLIM U B TO XXe BpeMs JIerko
pa3boypuBatbCHl.

I I Kypc nekyut no ducyurnnuHe «bypogbie mexHomoaudeckue Xudkocmuy. 13
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NN ANRNSNKNSKKX

2. KpaTkasa xapakTepMCTUKa OCHOBHbIX BAXYLUUX BELEeCTB

B coctaBe TL B kayecTBe BB, obecneunBaowmx sarsepageBaHue
TaMMOHaXHbIX PacTBOPOB, MPUMEHAIOTCSA crieayrolme:

NnopTrNaHOUEeMeHT; —
MWHO3eMUCTbIU LLleMEeHT;

LLUSIAaKOBbIU LIEeMEHT;

y .  MuHepanbHble BB
U3BECTKOBO-KPEMHE3eMUCTbIU LUEMEHT;
rMnc;

MarHe3nanbHbIU LLEMEHT;

—
cMecH pa3fniuiHbIX MUHepanbHbIX BB;

opraHuyeckue BB (cuHTeTUYeCcKkue cmonbl).

I I Kypc nekyut no ducyurnnuHe «bypogbie mexHomoaudeckue Xudkocmuy. 14
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2.1. MNopTnaHaueMeHT

OCHOBHOM YacTblo NOPTNaHAULEeMEeHTa ABNAKTCA KIIMHKEpPHbIe
MUHeparbl, Nony4aemMble MCKYCCTBEHHbLIM NyTeM Nnpu ooGxure
(T = 1450 °C) cmecu naBecTtHsika ¢ rmmHoun. lNpu aTom coctaB cmecu
noabupaeTca TakMMm obpa3om, YTOObI B HEN coaepKanocb CTPOro
onpepaerieHHoOe KONM4ecTBO CrieayHLWMUX OKCUAOB:

v kanbumusa CaO (C)* -64 ... 68 % (u3BecTb);

v KpeMHua SiO, (S)* - 19 ... 23 % (kpeMHe3em);
v anmoMuHuA AI203 (A)* - 4... 8 % (rmuHO3eM);
v xenesaFe,O, (F)" -3...6 %.

*C, S, A, F — cokpauieHHbIe 0603Ha4YeHUs1 OKCUO08, rMPUHsIMbIe 8
XumMuu yemMeHmoas.

I I Kypc nekyut no ducyurnnuHe «bypogbie mexHomoaudeckue Xudkocmuy. 15
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Okeunpg Kanbuus obnagaeT Wero4YHbIMU CBOMCTBaAMU, a OKcua
KPeMHUA — KNCNOTHbIMU. OKcuabl antoMUHUA U XKerne3a ABNAITCA
amMmdpoTepHbIMU, HO B NPUCYTCTBMUM OKCUAA KanbLUUA NPOABNAIOT
KUCINOTHbIe CBONCTBA.

UcTouHuKom weno4vyHoro okcnaa Ca0O siBnsieTcs N3BeCTHSK CaCO3,
a kucnotHbix okcupos (SiO,, Al,O,, Fe,0,) — rnuHa.
Yawie Bcero UCNonb3yrT KAaOFIMHUTOBbLIE MMUHbI, OCHOBY KOTOPbIX

CoCTaBlsdAeT MUHepasn KaoJimHUT
Al [Si,0,] (OH),

Okcup xenesa Fe,O, conepxuTtcs B rnuHe B BUAe NpMMecH.

I I Kypc nekyut no ducyurnnuHe «bypogbie mexHomoaudeckue Xudkocmuy. 16
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CTporo 403MpPOBaHHYIO CMeCb U3BECTHAKA C IMUHON 00XUraroT BO
Bpawawwmxcsa ne4vax. lNpm odxxure cmecb 4OBOAAT A0 YaCTUYHOro
pacnnaBneHus (cnekaHus). MNpoaykT o6Xxura uMmeeT BUA rpaHyn
pa3mepom Ao 30 MM M Ha3bIBaeTCH KITMHKEPOM.

CaCo, Fe,0, I o

/ >

Al [Si,0,] (OH),

Mo mepe pocta TemnepaTtypbl B Cbipb€BOU CMECU N3BECTHSAKA C
rMUHOU NPOUCXOQAT CrieayroLime OCHOBHbIE Npouecchl (peakuun).

I I Kypc nekyut no ducyurnnuHe «bypogbie mexHomoaudeckue Xudkocmuy. 17

Asmop: npogeccop kaghedpsbi bypeHus ckeaxuH [1.C. HYybuk



NMpu Ttemnepartype cBbiwe 100 °C HaunMHaeTcs pasrnoXXeHue rMuHbl
Ha coCTaBnsOLWMe ee oKcuabl U BoAy, Npyn 3TOM npoucxoauT
ucnapeHue nocrnegHen. 3akaHYMBaeTCA NPoLEeCC pa3rioXXeHus
rMuyuHbI Npu Temnepartype 600 °C.

Co, 4
CaCoO, Fe O T °C
3 273 y
CcaO >
/

ALO, - 2Si0, - 2H,04

NMpumepHo npu 3Ton XKe Temnepartype (= 600 °C) n3BeCTHAK
HauuHaeT pasnaratbcs Ha CaO n CO,, nocneagHun ynety4ymMBaeTcs B
aTMmocdepy.

I I Kypc nekyut no ducyurnnuHe «bypogbie mexHomoaudeckue Xudkocmuy. 18
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Mo mepe ganbHeUwWero NOBbIWEHNA TeMnepaTypbl HAYMHAKOT
NnpoTeKaTb peakumn Mexay LWerio4HbIM OKCUAOM KarbLUs U
KMCNOTHbIMUN OKCUOAMUN KPEMHUSA, afIlOMUHUA U XKere3a C
obpa3oBaHMeM COOTBETCTBYHLLUUX corien (CUNMKaToB, ariloOMMHaTOB,
depputoB u anromocheppnUToB Kanbuus).

B Hayane npu MeHee BbLICOKOU TemMnepaType B peakuuo ¢ OKCUOom
Kanbuusa BCTYNaKT OKCUAbI aNntOMUHUA U XKene3a, B pe3ynkraTe 4yero
npu Ttemneparype nopsagka 1200 °C obpasyertcs
yeTblpexKanbumeBbIin antomodeppuT

4Ca0 - ALO, - Fe,0, (C,AF).

I I Kypc nekyut no ducyurnnuHe «bypogbie mexHomoaudeckue Xudkocmuy. 19
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[NocKkonbKy B CbipbeBOU CMECU OKCuaa antoMUHUA COaEPXUTCA
OGonblue, YeM MOXeT ObITb CBA3aHO C OKCMAOM KalibLiUA U OKCUAOM
Xeresa npu noniyyeHUn YyeTbipexKanbLumneBoro anomogeppuTa, To
ero oCTaToK, npoaonxas cBsA3bliBaTb OKCUA KaribLus, B KOHEYHOM
uTore npumMmepHo npu Ton xxe temnepartype (1200 °C) npuBoauT K
obpa3oBaHUIO TpexKanbLMeBOoro ariloMmHaTa

3Ca0 - ALO, (C,A).

NMpucoeanHeHne okcuaa KanbUUA K OKCUAY KPeMHUA HauYnHaeTcA
npu 600 °C u 3akaHuynBaeTcs npu temnepartype 1250 °C
c obpasoBaHueM AByXKanbLMeBOro cunukKara

2Ca0 - Si0, (C,S).

I I Kypc nekyut no ducyurnnuHe «bypogbie mexHomoaudeckue Xudkocmuy. 20
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CbipbeBas cMeCb COAEepPXUT OKCuaa Kanbuma 6onbLie, 4em 3710
TpedyeTca Ansa obpa3oBaHUA YeTbIpexKarbuueBoro anomodeppura,
TpexKanbuMeBOro afiloMMHaTa U AByXKanbLueBOro curnmkara. 1ot
M30bLITOK OKCcuAa Kanbuus Heobxoaum A1 NoslyYeHUs BaXKHeULero
U3 MUHeParnoB KIIMHKepa — TpexKasibLiMeBoro cusnimkara

3Ca0 - Si0, (C,S).

Ona nonyyeHnsa TpexkKanbuMeBOro cunMKkaTta TeMmnepartypy
noBbiwatroT Ao 1420 ... 1470 °C. NMNocne TOro Kak novTun Bce
KONMM4YeCcTBO OKCUAa KanbLUUsA OKa3biBaeTCHA CBA3aHHbIM, OOXUraemyio
cMecb ObicTpo oxnaxaatoT. [pn 3ToM YacTb pacnnaBa He ycneBaeT
3aKpucTannm3oBaTbCA U 3aCTbIBaeT B BUae CTeKnoobpa3HoOU Macchl
(KNUHKepHOEe CTeKIo).

21

I I Kypc nekyut no ducyurnnuHe «bypogbie mexHomoaudeckue Xudkocmuy.

Asmop: npogeccop kaghedpsbi bypeHus ckeaxuH [1.C. HYybuk



CocTaB KInuHKepa:
v TpexkanbuueBbiM cunukar C,S;
¢/ AByXKanbuueBbIN CUNUKAT CZS;
v TpexkanbuueBbiv antoMuHaTt CA;
¢/ JeTbipexkanbumeBbin antomocdepput C, AF;
¢/ KINUHKepHOe CTeKno.

Bce KnMHKepHblIe MMHepanbl cogepXxaTt npumecu (oKCuabl MarHus,
MapraHua, Kanus, HaTpus, TuTaHa, pocdopa, CypbMbl, Xpoma U
AP-), KOTopble CYLWeCTBEeHHO U3MEHAT UX KPUCTaNNN4YeCcKyro
CTPYKTYpYy U CBOMUCTBA.

CopepxxaHue npumMeceu B KITMHKEPHbIX MUHepanax MoXxeTt
AOCTUraTb cneayroLwmnx s3Ha4YeHnn: B C3A no 13 %, B C4AF no 10 %,
BC,Sno6%,8C,Spo4%.

I I Kypc nekyut no ducyurnnuHe «bypogbie mexHomoaudeckue Xudkocmuy. 29
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KpaTkasa xapakrtepucTuka KNnMHKePHbIX MUHepasros

OGo3HaueHue | CopepxaHue B MUHepane MaccoBas nons B

MUHepana |OKCUAOB, % mac. KnuHkepe, %

C S A F

C.S 73,7 | 26,3 - - 40 ... 60
C,S 65,1 | 34,9 - - 15 ... 35
C.A 62,3 - 37,7 - 2...6
C,AF 46,1 - 21,0 | 32,9 4...13
KNMUHKEepPHoe - - - - 5...15
CTEeKIo

Kypc nekyut no ducyurnnuHe «bypogbie mexHomoaudeckue Xudkocmuy.
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B nopTtnaHaoueMeHTHOM KIMHKepe TpexKanbuueBbIN CUNUKaT
COOEPXUT NMPUMECU OKCUAOO0B MarHusi, arntoMMHUA, Xeresa, Xpoma U B
TaKkou pasHOBMAHOCTU Ha3bIBaeTCA afiuToM, a ABYXKanbLMUEeBbIU
CUJIUKAaT cyLUueCcTBYeT B TaK Ha3biBaeMou 3 — hopme, coaepxuT
npuMecu OKCUAoB MapraHua, Xxpoma, cepbl, poccpopa n Ha3biBaeTcH
cenutom.

Xopolwun KNHKep AOSMKeH coaepXxaTtb He MeHee 75 % anuta u
0enuTa, B TOM Yucrne He meHee 55 % anwuTta.

I I Kypc nekyut no ducyurnnuHe «bypogbie mexHomoaudeckue Xudkocmuy. 24
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AnuT npugaeTt NopTNaHALEMEHTY rMaBHble ero NosfIoXUTenbHble
KauyecTBa KaK BsKYLLEro BellecTBa: ObICTpoe TBepaeHue npu
YMEpPEeHHO ObICTPOM CXBaTbIBaHUM.

MeaoneHHasa rugparaumns 6enuta obecnevymBaeT 4ONrOBe4YHOCTb
TaMNOHaXHOro KaMHs B pe3ynbTaTe 3arie4nBaHUs NOSABUBLLUUXCS B
npoLecce ero TBepaeHUss MUKpPONoBpeXaeHUMN.

[MopTnaHaueMeHT Nosly4yaroT NOMOJSIOM KNIMHKepa € obsa3aTenbHbIM
Aob6aBneHueMm K Hemy 3 ... 7 % runca (B Buae npupogHoro rurncoBoro
KaMHs1, cogepxalero 65 ... 90 % cynbdarta kanbuua CasSO, - 2H20)
Ans peryrnupoBaHnUs CKOPOCTU CXBaTbiBaHUA TaMMOHAaXHOIo
pacTBopa v NOBbIWEHUA NPOYHOCTU TAMMNOHAXXHOIO KaMHSI.

I I Kypc nekyut no ducyurnnuHe «bypogbie mexHomoaudeckue Xudkocmuy. 25
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2.2. [NMMHO3eMUCTbLIN LUeMeHT

NMony4yarT 00XKUIromM CbipbEeBON CMECU, COCTOSALLEN U3 NU3BECTHSAKA
n 6okcutoB (pyAa, coaepxawias 28...52 % Al,0,).

XMHn4yeckum coctaB CMeCHU:
v CaO -35...45 %;
v Si0, - 5...15%;
v ALO, -30...50 %;
v Fe,0,- 5...15%.

26
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[locTOMHCTBA:

MWHO3eMUCTbIN LLeMeHT, 0COOEeHHO NPU HU3KUX TeMnepaTtypax,
TBepAeeT 3HaYUTeNbHO ObICTpee, YeM NOPTNAHALEMEHT, a
nosniy4yaemMbii Npu 3TOM TaMMNOHAXHbIN KaMeHb UMeEeT B HECKOJIbLKO
pa3 6onblUYI NPOYHOCTb, CYLLECTBEHHO MEHbLUYIO MPOHUL,AEMOCTb

N NOBbILWEHHYI KOPPO3UOHHYK YCTOMYMBOCTb K arpeCCUBHbIM
cpenam.

HepocTtaTtku:

BbicoKkasi NPOYHOCTb TaMMOHAaXHOM0 KAMHA COXpaHAeTcs
AnNUTenbHOe BpPeMs TONMBLKO NMPU OTCYTCTBMM NOPOBON XKUAKOCTHU
(B cyxux ycnoBusax) u NOHMXKEHHbIX Temnepartypax (20...25 °C).

MuHo3eMUCTbLIN UeMeHT aeduunTeH, NO3TOMY 4alle BCero

NMPUMEHAEeTCA B CMeCU C NOpPTNaHOLEeMEHTOM NMPU COOTHOLLUEHUN
1:5unn1:4.
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2.3. LleMeHT Ha ocHOBe MeTannypruyeckux (4OMeHHbIX)
LLUNaKoB

Mony4aloT Npu oxnaxaeHMu pacnnaBa, o06pa3oBaHHOro
NPUMECHbIMXU MUHepanamu pyAa, hnrcoB U 30nbl TONNMBA NPU
BbiNyiaBKe YyryHa.

Mo xMMmn4yeckomy coctaBy GNIM3OK K NOPTNAaHALEMEHTY, OTNNYasaCb
OT Hero o6bIYHO MeHbLLUM coaepxaHmem okcmaa Kanbuma (40...50 %)
N OTCYTCTBMEM OKCuAaa Xeresa.

[JocTouHCTBA:

B otnuumne ot nopTtnaHaueMeHTa oYeHb MeaANeHHO TBepaeeT B
HOpMarsbHbIX YCITIOBUSX, HO nMpu Temnepatype nopsiaka 100 °C n
BblLLEe Npouecc TBepaAeHNUsA UAeT MHTEHCUBHO C 0Opa3oBaHMEM
npo4yHoro TK, o4eHb CTOMKOro K NoOfIMMUHepanbLHON arpeccum.
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2.4. N3BeCTKOBO-KPEMHE3EeMUCTbIN LLeMEHT

MpepcraBnsier cobon cmeck rugpokcupa kanbums — Ca(OH), c
KBapLeBbIM MECKOM U ApYyrMuMu matepuanamu, cogepxawimmm
oKCcuA KpeMHus (GUuaToMUTOM, U3MeSIbYeHHbIM KBapLemMm,
NbiyIeBUAHON KAMEHHOYrofIbHOM 305101 U T.1N.).

Ca0: Si0,=0,8...1,2.

[NocTonHcTBa: ObICTPOE CXBaTbIBaHMe.

HepocTaTku: HU3Kaa BoaoyaepKuBaroLwas cnocooOHOCTL (bonbLlune
3Ha4YeHUA nokasarens punbTpauumn).
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2.5. 'vnnc

NMony4yalT nyTem TepMmnyeckon oopadboTku NpUpoaHOro runcoBoro
KaMHs — cynbgaTa kanbuusa (CasSO,-2H,0).

'unc — GbicTpocxBaTbIBaloLWeecs U ObicTpoTBepaerwee (= 15 MuH.)
BAXYLLee BelecTBO, HO FTMNCOBbLIN KAMEeHb He BOAOCTOEeK

(pa3msiryaetcsa B Boae). [oatomMy rmnc o6bIYHO NCNOSbL3YHOT C
Aob6aBKamMu BellecTB, 3aMeANnsALWMX cXxBaTbiBaHUe U NOBbILLAKOLMUX

BOOOCTOUKOCTD.
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2.6. MarHe3nanbHbIU LLeMeHT

Mony4atot 06xurom martesurta (MgCO,) unu gonomura (MgCO,
-CaCo,).

OuyeHb MeaneHHO TBepAaeeT NpU 3aTBOPEHNUN BOAOU, MOITOMY €ro
3aTBOpsOT BoAHbIM pacTBopom MgCl, n npumeHsoT ans
TaMNMOHUPOBaAHUSA TeX YY4aCTKOB CTBOJIa CKBaXXUHbI, KOTOpble
CNOXeHbl CONSIMMU MarHusa (KapHannuT, ouwodwmr).

TaMmnoHaXHbIU KaMeHb U3 BCeX APYrmx MNHeparnbHbIX BAXYLIUX
BelleCTB B KOHTaKTe C COJIAMUN MarHunAa pa3pyLllaeTcCH.
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2.7. OpraHnyeckune BsiXyLume BeuwectBa (CUHTeTUYECKHNe
CMOJbl)

Yalle Bcero ncnonb3yroT MovyeBUHOGopManbaerngHble
(kap6amugHble), heHonodopmanbaermgHblie N ANOKCUAaHbIe CMOorbI.

B KkayecTBe oTBepauTesia TaKMX CMOJT MPUMEHSAIOT LWaBeneBylo,
¢dochopHYIO 1 CONAHYIO KNCNOTbI, a TaKXKe XJIOpHOe Xernes3o,
XNMOPHbIU LMHK, XJIOPUCTbLIN aMMOHUU U AP.
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3. KpaTkasa xapakTepucTuKa fo006aBOK K BSXKYLLMM BellecTBaMm

[o6aBKn K BSXXYLLMM BeLLecTBam

/\

XUMUYECKN aKTUBHbIE

/\

NHepTHbIE

npupogHble

OCafloyHble ||BYynKaHu4eckune
OnaToMuTbl Mennsbi
Tpenenbl Tydbi
Onoku Mem3bl
Mmuexwu Tpacchl

NCKYCCTBEHHbIE obneryatowme yTSKensLwue | | 3akyrnopusaroLme
Mecok Pe3unHoBas
TonnuBHbIE BeHTOHUT KpoLuKa
300bl U WakKun Baput
Mepnut Cniona
IoMeHHble MyuuonaH KenesHas Topt
Lnaku pyAa P
MnbcoHut
UckyccTBeHHO M3BECTHSIK OpexoBas
00 0XOKEHHbIe OunatomuTo- n cKkoprnyna
MpUTOBbLIE
rMyHbI U Ap. Bas 3eMnA -
ap orapkm CTteknoBo
JNIOKHO U Ap.
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OuaToMuUTbl — 3eMINUCTbIE, PbIXJible NN CUEMEHTUPOBAHHbIE
KpeMHUCTbIe nopoAabl, bornee 4yem Ha 50 % cocTosLwmMe U3 naHuupen

AnaTomen (AMaToMUTOBbLIX Boaopocrien) n coaepxawme o 70...80 %
pacTBOPMMOIro KpeMHe3emMa.

Tpenenbl — PbIXIble UIn Cna6OCL|,eMeHTVIpOBaHHbIe OY€eHb Jierkmne
TOHKOMOPUCTDbIE OCaAO4YHbIe NopoAbl, aHaNfiIorn4yHble no CbI/I3VIKO-
TeXHUYeCKUM CBOMCTBaM AMaTOMUTaM.

Onoku — NnpoAyKT U3AMEeHeHUs1 AMaTOMUTOBbIX Tpenersrios,
copgepxawum o 92...98 % kpemHe3zema B aMOP(PHOM COCTOSAAHUMN.

muexu — rmuHa, 000XCKeHHas Npun nNnoaA3eMHbLIX NoXapax B
YronbHbIX NracTax.

Tydbl — nopoabl, obpasoBaBLunecs U3 TBepAbIiX NPOAYKTOB
BYJIKAHUYECKNUX U3BEPXKEHUMN.
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[Mem3bl — nerkue (He TOHYT B BOAE) OMeHb NOPUCTLIE Nopoabl
ryo4yaTtoro CTpoeHums.

Tpacchbl — ropHble nopoAbl U3 rPynnbl TPAXUTOBbIX BYNIKAHUYECKUX
TyhoB, boratbie aMOpPPHON KPEMHEKUCITOTOM.

MepnuTt — pa3sHOBUAHOCTbL BYJIKaHUYeCKUX cTeKkorn. Pa3apoo6neHHbIn
U noaBeprHyTbin Tepmuyeckon obpabdotke (1000...1200 °C) cunbHO
BCNy4YuBaeTcs, 00pa3ys ferkoBeCHbIU MaTepuan ¢ 3aMKHYTbIMU
nopamm.

lNMyuyuonaH - cnerka cueMeHTUPOBaHHbIe OTNOXEHUA BYNIKAHUYECKUX
MaTepuanoB (nensfa, nem3sbl n Ap.)

M'MnbcoHuT — TBEpAbIN yrnesopopoA (pasHOBUAHOCTbL NPUPOQHOIo
acdanbta). UMeeT 3epHUCTYHO CTPYKTYPY U HU3KYHO NNOTHOCTbL — 1070
Kr/m®.
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