| eostoruyeckue npoLecchbl B 36 MHOU
KOPE

» O0Opa3oBaHuE HEPTIHBIX U
ra30BbIX MECTOPOXKICHUN

e DU3UKO-XMHNUECKE CBOUCTBA
He(TH, raza u NopoJ, ClararIux
HE(PTSIHBIC MJIACTEI



ITPUPOHBIE PE3EPBYAPLI. TIOBYIHIKHN

Ilnacmoewvtiit  pezepeyap  TpeACTaBIsiET COOOM  KOJJIEKTOD,
OIrPAHUYECHHBIM HA 3HAYMTEILHOMU IUIOIIAJAM B KPOBJIE M IOJOIIBE
IJI0XO HOpPOHMIAEMbIMH  ITopojgaMH. (OCOOCHHOCTSAMH  TaKOTO

pe3epByapa SBISICTCS COXpPAaHCHHE TOJIIUHBI M JIUTOJIOTHYECCKOTO
coCTaBa Ha OOJIBIIION TLIOIIAIH.

IIpyuHuunuajdbHaAsgs cxeMa
IJIACTOBOI'0 pe3epByapa.

1 — KoJIeKTOp (1eCOoK);
2 — IUIOXO IIPOHUIIAEMBIE
| S nopo/ibl (TJIMHBI)




ITPUPOHBIE PE3EPBYAPLI. TIOBYIHIKHN

Iloo maccuenvim pe3epeyapom INOHHUMAOT MOIOHBIC TOJJIIMU ITOPOL, COCTOAIINC K3
MHOI'MX IIPOHHUIOACMBbIX INNIACTOB, HC OTACJICHHBIX OAWH OT JOPYyroro Inuioxo

IIPOHUIIACMBIMHU ITOPOJaMMU.

® 00HOPOOHBIE MACCUBHbLE Pe3epBYapbl — CIIOXKEHbI CPABHUTEIBHO OJHOPOAHOM TOJIIEN MTOPOJ,

OOJBIIIEeH YacThIO0 KapOOHATHBIX

* HEOOHOPOOHbLEe MACCUBHbBLE pe3epsyapbl — TOJIIA
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Cxema OTHOPOIHOTI0
MAaCCHBHOIO pe3epByapa.

CxeMa HEOHOPOJIHOTO MACCUBHOT0 pe3epByapa



ITPUPOHBIE PE3EPBYAPLI. TIOBYIHIKHN

Pe3epeyapbl Henpaewzbuoﬁ ¢0prl, JAUmMoJi10cu4ecCKu ocpanuieérHHble
Co 6cex CmopoH

B a1y rpymnmny oObeAMHEHBI MPUPOAHBIC PE3EpByaphbl BCEX BUIOB, B KOTOPHIX
HACHIIIAIONIAE WX Ta3000pa3HbIC M JKHIKHE YITIECBOIOPOILI OKPYKEHBI CO BCEX
CTOPOH JHOO0 TMPAKTUYECKH HEMPOHUIIAEMBbIMHU IMOPOJAAMH, JHOO IOPOJAaMHU,

HAaCHIIMIEHHBIMU CJIA00aKTUBHOM BOJOI.




ITPUPOJHBIE PE3EPBYAPLI. TOBYIHIKHN

Jlogyuwika — 4acTh IPUPOIHOIO pe3epByapa, B
KOTOPO 0J1arogaps pa3jid4HoOro poaa
CTPYKTYPHBIM AUCIOKAIUAM,
crpaTurpapu4ecKoMy WM JTUTOJOTHIECKOMY
OrPAHUYEHHIO, A TAK )K€ TEKTOHHYECKOMY
IKPAHUPOBAHUIO CO3TAKOTCHA YCJIAOBUA IS
CKOILICHUS He()TH U rasa.

[ paBUTALIMOHHBINA (DAKTOP BBI3BIBAET B JIOBYIIIKE
pacmpejieieHue raza, He()TH U BOJIBI IO UX YACIbHBIM BECaM.



ITPUPOJHBIE PE3EPBYAPLI. TOBYIHIKHN

o Cmpykmypnaa noeyuika (ceoooeas) — o0Opa30BaHHAs B PE3yJIbTaTe
n3ruda CIIoEB.

o Cmpamuzpaguueckasn noeyuika — cC(HOPMHUPOBAHHAS B PE3yJIbTaTe
3PO3MM IJIACTOB — KOJJIGKTOPOB W  IEPEKPBITHS HMX  3aTeM
HEIIPOHHUILIAEMBIMHU OPOJAMHU.

o Texkmonuueckasa noeyuika — O00pa3o0BaHHAs B  PE3yJbTaTE
BEPTUKAJIBHOTO CMEMICHUS TUIACTOB OTHOCHUTEIBHO APYT JpPyra, IIacT-
KOJIJIEKTOP B MECTE TEKTOHUYECKOTO HAPYIIEHUS MOYKET COIPUKACATHCS C
HEIPOHUIIAEMOW TOPHOM MOPOJOH.

o Jlumonozuueckas JIOByHmIKa — OOpa3oBaHHAs B PE3YJIbTATE
JIUTOJIOTHYECKOTO  3aMEIICHUS MOPUCTBIX  MPOHUIAEMBIX  MOPOJ
HEIPOHUIIACMBIMHU.



ITPUPOJIHBIE PE3EPBYAPLI. IOBYILIKHN

. - Hegpmo
Hegpmo

mmouuuec‘

Céo0o6asn nosywka IKPAHUPOBAHHA 1068V UIKA

Hegpmo

Hegpmo Hegmo




ITPUPOJHBIE PE3EPBYAPLI. TOBYIHIKHN

Cxomienue HedTH, raza, KOHACHCATA M APYTrHUX MOJEe3HBIX
CONYTCTBYHIIHMX KOMIIOHEHTOB, COCPEeA0TOYECHHbIE B
JIOBYIIIKE, B KOJHYECTBE, J0CTATOYHOM /JIs
IPOMBIIIJICEHHOH Pa3pad0TKH, HA3BIBACTCH 3A1EHCHIO.

* niaacmoea

* MACCUBHAA
* TUMON02UUECKU OCPDAHUYEHH A
* cmpamuzpaguiecku 02paHu4eHHas,

* MEKMOHUYECKU IPDAHUDPOBAHHAA



IIPUPOJIHBIE PE3EPBYAPLI. TOBYIHIKHN

I1aacToBBIM THII 3aJ1CKA
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IIPUPOJIHBIE PE3EPBYAPLI. TOBYIHIKHN

MaccuBHBIN THII 32JIC€KH

T'EQJIOTUYECKHUN IMPOPNUJIH JIVTUHEIIKOT'O MECTOPOAJIEHUS
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IIPUPOJAHBIE PESEPBYAPBI. JIOBY HIKHU

Ilox mecmopoicoenuem He(pTH M raza MOHUMAETCS
COBOKYIMHOCTH 3aJIesKeil, NPUYPOYCHHBIX TEPPUTOPHATIBHO
K OJJTHOU IJIOIIAA U CBEJCHHbIX C 0J1aronpusiTHOM
TEKTOHHYECKOM CTPYKTYPOM.

[loHATHUS MECTOPOXKICHUE U 3aJI€Kb PABHO3HAUHbI, €CJIA HA OJIHOU
IUIOMIAIM  MMEETCS BCErO0 OJIHA 3aJIEXKb, TAKOE MECTOPOXKICHHUE
HAa3bIBAETCS OOHONIAACMOBbIM. MECTOPOXICHUE, UMEIONIEE 3aJICKU B
mjaactax (ropu30oHTaxX) pPa3HOM CTparurpauueCKoON NPHUHAIICKHOCTH,
IIPUHSTO HA3BIBATb MHO2ONAACHOBLIMU



ITPUPOJHBIE PE3EPBYAPLI. IOBYIHIKHN

Kaaccupurkanus 3asexed mo ¢pazoBoMy COCTOSSHHIO YIJIEBOAOPOI0

A A

HedTsIHA ra3oBas He(Tera3onas

/A /ﬁ\

ra30KOHACHCATHOHE (M TAHAS

razoHeTIHAs

He(Tera3oKoHACHCATHAas




®AKTOPBI, ONPEAEJSIIONIUE BHYTPEHHEE CTPOEHME 3AJIEKEN

EMKOCTHBIE CBOMCTBA IMTOPOJ-KOJUIEKTOPOB

Ko/1/1eKTOPpOM Ha3bIBaETCS TOPHAS MMOPO/IA,
o01a1a0asi TAKUMHU re0J0ro-Gpu3niecKNMHU
CBOMICTBAMU, KOTOPbIE 00eCIeYuBAKOT (PU3HUYECCKYIO
MOABHKHOCTH He(DTH UJIM ra3a B €€ MyCTOTHOM
IPOCTPAHCTRBE.
ITopoaa-KoMIEeKTOP MOKeT ObITh HACBHIIIEHA KAK
He(PTHI0 UJIM Ia30M, TAK U BOIOMU.



®AKTOPHI, ONTPEJAEJISIIOIIIME BHYTPEHHEE CTPOEHME 3AJIEKEN

EMKOCTHBIE CBOMCTBA MMOPOA-KOJUIEKTOPOB

EMKOCTHBIE CBOMCTBA MOPOABI ONPEACIAIOTCH €€ MYCTOTHOCTHIO:
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Pazauunbie THNIBI IIYCTOT B IIOPOJIC.
a — XOpOIIO OTCOPTUPOBAHHAs TOPOJA C BHICOKOM TOPUCTOCTBIO, O — TUIOXO
OTCOPTHpPOBAaHHAs MOpOJia C HU3KOM IOPUCTOCTBIO, B — XOPOIIO OTCOPTHUPOBaHHAs
MOpUCTasi MOpPoAa, I — XOPOIIO OTCOPTUPOBAHHAS TMOPOAA, IOPHUCTOCTH KOTOPOM
YMEHBIIIEHA B pe3yJbTaTe OTJIOKEHHMS MHHEPAJIbHOTO BEIIECTBA B IyCTOTaX MEXKIY
3epHAMUY, A — TIOPOJa, CTaBIIasi TIOPUCTOM OJiarozapsi paCTBOPEHHIO, € — MOPOJa,

CTaBIIasl KOJUIEKTOPOM Ojiarofapsi TpeIUHOBATOCTH.



®AKTOPBI, OITPEJIEJAIOIIMUE BHYTPEHHEE CTPOEHUE 3AJIEXEN

HOPUCTOCTDb U CTPOEHHUE TIOPOBOI'O ITPOCTPAHCTBA

3HaueHud IIOPUCTOCTHU HCKOTOPLIX 0CATOTYHBIX MTOPOI

["opHast nopoga Ilopucrocts, %
| muHAUCTEIE CITAHIIBI 0,54-1.4
[ THHBI 6,0-50.0
[lecku 6,0-52
Ilecuanuku 3.5-29.0
HUsBecTHsIKN 10 33
JloJTOMUTBI 1o 39
H3BeCTHSIKM W NOJIOMHUTHIL, KAK NOKPBIIIKH 0,65-2.5




INJIACTOBBIE ®JTIOU/IBI. (u1acToBbie HePTH)

HEDTDb

IlpupoaHas cMecCh, COCTOALIAA
IHPEeUMYIIECTBEHHO U3 YIJIEBOAOPOIHBIX
COCIMHECHUH METAHOBOU, HA(PTECHOBOM U
APOMATHYECCKOMN I'PYIII, KOTOPbIE B
IJIACTOBBIX M CTAHAAPTHBIX YCJIOBUAX
HAXOASITCH B JKHAKOM (hase.

Kpome yriaesoaoponos (YB) B HedTsIX
IHPUCYTCTBYIOT CEPHUCTHIE, A30THCThIE,
KHUCJIOPOAHbIE COCANHCHUS,
METAJJIOOPraHUYEeCKHEe COCTUHEHUS.



INJIACTOBBIE ®JIOU/IBI. (u1acToBbie HePTH)

KJIACCUDPUKALINS HE®TEHU
10 YIJIEBOAOPOJAHOMY COCTAaBY

Memarnoebie
(bonee 50 %)
Ha¢gmenosoie
(bonee 50 %)

Apomamuueckue
(bonee 50 %)



INJIACTOBBIE ®JIOU/IBI. (u1acToBbie HePTH)

KJIACCUD®UKALIUS HE®TEU

10 COACPKAHMIO Mapa(HOB
Manonapagunucmeote
(ne eviute 1,5 %)
Hapagunucmeore
(1,51 - 6,00 %)
Boicokonapagunucmete
(6viue 6,00 %)

Coaep:xanne napadpuHa B He(p)TH MHOIAA
nocturaer 13 - 14 % u 0oJbliIe.



INJIACTOBBIE ®JIOU/IBI. (u1acToBbie HePTH)

HedrssHou mapapymH - 3T0 cMmech
TBepAbIX YB  aByx rpymm, — pe3ko
OTJMYAKIIMXCA JApPYyr OT Jpyra o
cBoicrBaM, - napagpunoe C H, - C H n
uepesunoe C H - C_H .

Temneparypa miaasjeHusi nepsbix 27-71°
C, BropbIX — 65-88°C. Ilpu ogHOM M TOH Ke
TeMIieparype IJIABJIeHUA LEePe3UHbl UMEIT
00J1ee BBICOKYIO IVIOTHOCTH M BA3KOCTD.



INJIACTOBBIE ®JIIOU/BI. (1

KJIACCI/I(I)I/IKAHI/IH HE(I)TEI/I
0 COAEPKAHUIO CePbI

Manocepnucmas
(He evlue 0,5 %)
Ceprnucmas
(0,51 - 2,0 %)
Buvicokocepnucmas
(viuue 2,0 %)



INJIACTOBBIE ®JIIOU/BI. (1

KJIACCI/I(I)I/II{AI_II/I}I HE(I)TEI/I
0 COAEPKAHUI0 CMOJI

Manocmonucmaote
(menvue 5 %)
Cmonucmeouie

(5-15%)
Bwvicokocmonucmeuie
(6viute 15 %)



INIJIACTOBBIE ®JIOU/IBI. (ru1acToBbie HePTH)

OU3BNUYECKHUE CBOMCTBA HE®TEM

e T'a3oconep:xanue (ra30HACHIIIEHHOCTD) ILIACTOBOM HEPTH - ATO
00bEM rasa  pacTBOpEHHOro B 1M’ oObema IUIacTOBOIl HedTu:
G=Vr/Viu.H. (M>/m>)

['a3ocoaepkanue miuactoBblx HedTed Moxer ngocturarb 300-500
M3/M3 u Oojiee, OOBIYHOE €ro 3HauY€HUE i1 OOJBIIMHCTBA HEDTEH
30-100 m3/mM3. BMmecTe ¢ TeM H3BECTHO OOJIBIIIOE YMCIO HEPTEH ¢
ra3ocojiepkaHieM He Bbliie 8-10 m3/m3.

«/laBjieHHeM HACBHIIEHHUSI TIJIACTOBOM HE()TH HA3BIBACTCS JABJICHUE,
[IPU KOTOPOM TIa3 HAYMHAET BBIACIATHCA U3 Hee. JlaBiieHue
HACBIICHUS 3aBUCUT OT COOTHOIIEHUS OObEMOB HE(PTH U Ta3a B
3aJIEKU, OT UX COCTaBa, OT IJIACTOBOU TEMIIEPATYPHI.



INIJIACTOBBIE ®JIOU/IBI. (ru1acToBbie HePTH)

OU3BNUYECKHUE CBOMCTBA HE®TEM

« Kodpdunuenr cKUMaeMOCTH (Wi OObBEMHOM  yIPYrOCTH)
XapaKTepU3yeT OTHOCUTEIBHOE MpHUpalllcHHE 00beMa HE(PTU NPHU U3MEHEHUM
NaBleHud Ha equHUIy. s GONbIIMHCTBA ILTacTOBBIX Hedreil = (1-5)107
MIla™

B = (1/V)(AV/Ap), tne AV - usmenenne oObema HEPTH, V - HCXOIHBIN
00beM HEPTH, AP - UBMEHECHUE JTaBJICHUSI.

« OO0beMHBIA KOIP(PUIMEHT IJIACTOBOM He(MTH IOKA3hIBACT, KAKOH
00bEM 3aHMMAET B IJIACTOBBIX YCIOBHAX 1M’ JerasupoBaHHON HE(TH:
b=V [V e p./p, .. t0eV  -o00beM HeTH B ILI. yCIL., Vﬂen-06’bGM
TOTO K€ KOJI-Ba HE(PTHU IOCJE Jera3alMd MpH aTMOCHEPHOM [IaBICHUHU U
—H(\0
t=20°C, p___-TIOTHOCTh HE(MYTH B ILI. YCII., P -IUIOTHOCTh HE(PTH B CTAH/. YCII.
« Ycaaka He(pTH -yMeHbIIICHHE 00beMa IIJIaCTOBOM He(TH MPU U3BICUCHUN
ee Ha nmoBepxHocts U = (b -1)/b_*100



INIJIACTOBBIE ®JIOU/IBI. (ru1acToBbie HePTH)

®U3NYECKHUE CBOMCTBA HE®TEM

[Ipu mnoacuere 3amacoB HePpTH OOBEMHBIM METOJIOM HW3MEHEHHE O0bema
IJIACTOBOM HE(MTH IpHU IIEPEX0JI€ OT INIACTOBBIX YCJIOBUHM K MOBEPXHOCTHBIM
YUYUTBIBAIOT C TTIOMOIIBIO TAK HA3bIBAEMOTO nepecuemuo2o Kodpghuyuenma.

« Ilepecuernbiii koO3ppuuuent 0=1/b=Vaer/Vu.u.=pi.H./pH

e Koa(ppuuueHT TENmJI0BOr0 pacliMpeHMsi OH MOKa3bIBacT, HAa KaKYIO
yacth AV mnepBoHa4aabHOr0 00beMa VO M3MEHSETCS 00beM HepTH Hpu
M3MEHEeHUM Temneparypsl Ha 1 °C
oH = (1/Vo) (AV/At).

Pasmepnocts an - 1/°C.
Jlns  OonbliMHCTBA HedTed  3HaYyeHWs  KOd(PQUIMEHTa  TEMI0BOIO
pacmupeHus koyeomoTes B npeaenax (1-20) *10-4 1/°C.

KosiopuMeTpuyeckue CBOMCTBA HE(PTH 3aBUCAT OT COACPKAHHUA B HEH
OKpAIIIEHHBIX BEIIECTB (CMOJI, aC(PaJIbTEHOB).



INIJIACTOBBIE ®JIOU/IBI. (ru1acToBbie HePTH)

®U3NYECKHUE CBOHUCTBA HE®TEHN

e [Ilox MJIIOTHOCTHIO IJIACTOBOM He(TH TOHMMAaETCSI Macca HE(TH,
M3BJICUCHHOM M3 HEAP C COXPaHEHHEM ILIACTOBBIX YCJIOBHMH, B €IMHHUIIC
obobeMa. OHa 00bI4HO B 1,2-1,8 paza MeHbIlIE€ INIOTHOCTH JIeTa3uPOBAHHOM
HE(DTH, YTO OOBACHSICTCS YBEINUYCHHUEM €€ 00beMa B IJIACTOBBIX YCIOBHSX
3a CUET pPacTBOpPEHHOro rasza. M3BecTHhl He(TH, IJIOTHOCTh KOTOPHIX B
mmacte cocraBisier Bcero 0,3-0.4 1/cM’. Ee 3HadeHWS B IUIACTOBBIX

YCJIOBUSX MOTYT gocturars 1.0 r/cm?

Ilo nnomnocmu naacmoevie Hehpmu 0enamca Ha:
es1eckue ¢ niaomuocmouio menee 0.850 2/cm3;
masdicenvie ¢ njiomuocmouio oonee 0,850 /.

Jlerkue He(TH XapaKTEPU3YIOTCS BLICOKHMM I'a30COACPKAaHUEM, TSIKEIIbIC -
HU3KHM.



INIJIACTOBBIE ®JIOU/IBI. (ru1acToBbie HePTH)

OU3NYECKUE CBOMCTBA HE®TEU

. BA3KOCTh ILIACTOBOM He(MTH WNH, ompeaesfonias CTCIeHb e¢
IMOABMKHOCTH B IINIACTOBLIX YCIOBHAX, TaAKIKC CYIICCTBCHHO MCHBIIC
BSI3KOCTU €€ B  IIOBEPXHOCTHBIX YCIOBHMSIX. OITO  OOYCJIOBJICHO

MOBBIIIICHHBIMM T'a30COJICPKaHUEM M TIJIACTOBOM TeMIIEpaTypoil.

JlaBieHHEe OKa3bIBa€T HEOOJIBIIOE BIMSIHNE HA U3MEHEHUE B3KOCTH HE(DTH
B 00JIaCTH BBIIIC JIABJICHUSI HACBINICHUA. B MIACTOBBIX YCIOBHUSX BSI3KOCTB
HE(TU MOKET OBITh B JICCATKH Pa3 MEHBIIIE BA3KOCTH JIEra3uPOBAHHOM HE(DTH.

Bs3KOCTh 3aBHCHUT TakKe€ OT IUIOTHOCTH HE(TH: JIETKHE HEPTH MeHee
BSI3KHE, YEM TsKeENbIE. BsA3kocTh HeQTH u3mepsiercs B Mlla - c

1o éa3kocmu negpmu oenamcea na:
He3HauumeabHou ea3kocmoio - un < 1 mlla - c;
MA06A3KUE - I1<un<5 mlla - c;
C NOGBLIUEHHOU 8a3KOCmbIo - S<un <25 mlla - c;
8bICOKOBA3KUE - un > 25 mlla - c.



INIJIACTOBBIE ®JIOU/IBI. (ru1acToBbie HePTH)

OCHOBHBIE IAPAMETPbI HE®TEHN

B CTAH/IAPTHBIX YC/IOBUAX
IIJIOTHOCTbh, MOJIEKYJISIPHAsL Macca, BI3KOCTh, TEMIIEpaTypa
3aCThIBAHUS U KUIICHUS

B ILVIACTOBBIX YC/IOBUHAX
ra3oCo/IepKaHue, TaBIICHUE HACBIIIECHUS PACTBOPEHHBIM
razoM, 00ObEMHBIN KOA(D(HOUILMEHT, BI3KOCTh, KOA(POUIIUECHT
CXKUMAEMOCTH, KOA(P(PHUIMEHT TEII0OBOI0 PaCIINPEHMS,
IIJIOTHOCT.



IJIACTOBBIE ®JIIOU/IBI. (mi1acToBbie ra3bl)

IT'OPIOUUU TA3 (IA43)

[IpupoaHbIe YIII€BOAOPOAHBIEC Ta3bl MPEACTABIISIOT COOOM
CMECH MpPEICIbHBIX Y B.

OCHOBHBIM KOMIIOHCHTOM siBisieTcst Mmetad CH,,.
Hapsiny ¢ MeTaHOM B COCTaB MPUPOIHBIX T'a30B BXOIAT Ooyee
TsDKEIIbIE Y B, a TakKe HEYITIeBOAOPOAHbIE KOMIIOHEHTHI:
a30T N, YIJIICKMCIBIN Ia3 COZ, CEPOBOIOPO st,
reaui He, apron Atr.

B nipupoaHBIX YCIOBHSAX HAXOAUTCS B ra3000pa3HoN (hpa3e B
BHUJIC OTACIbHBIX CKOIUICHUM JI100 B pACTBOPEHHOM B HE()TH
WJIM BOJIE COCTOSHUU, & B CTAHJIAPTHBIX YCIOBUAX — TOJIBKO B
razoo0pa3Hou (ase.



