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MpepgMcnosme

Maciutabhl ¥ TemMnbl pasBHTHSA  rasoBoH
NPOMBIILIIEHHOCTH U Ia30CHA6XKaloIL#X CUCTEM OM-
penensier po6blua rasa, no koropoél Coserckuil
Colo3 3aHMMaer neppoe Mecto B Mupe. 3Hauu-
TEJAbHbIA POCT AO6KLIYM 'a3a CYILECTBEHHO H3MEHHUJ
TOMAHBHLIA Gananc crpansl. Ecaun 8 1950 r. yaennb-
HbIH BEC ['a30BOr0 TOIJIHBA 3aHHMaJ B 00UIEM TOM-
nuBHoM Ganance CCCP anwb 2,3%, 1o B 1983 r.
OoH Obit paBen 27%, a B 1990 r. no pacueram
goast rasa cocrasdr 33% Bcex BHoB mnorpe6-
JNAeMbIX TOIUIUB.

B OcHOBHbBIX HanpaBaeHHSIX 3KOHOMHHYECKOro
u counanbHoro paspurius CCCP na 1986—1990 ro-
abl M Ha nepuox po 2000 roga mpeaycMOTpeHo
jpoBectH ofbem o6bud rasa B 1990 r. po 835..
850 mapa. M°, yckopuTh paspuTHe orpacau. Ilaa-
HUpYeTcsi gafbhefiiiee pacumpesue rasuduKauuu
roponoB. B uacrosiee spemsi 8 CCCP rasudu-
uuposano ' Gogee 70% ropomos. K 2000 roay
NpeAnoJaraeTcsi 34BEpIIMTL rasH(UKauMio BCeX
FOPOJOB CTPAHbL.

Cosepiuencrsopanue, HHTEHCHHKAIHS U aB-
TOMATU3AUHS TEXHOJIOIHYECKUX MPOUECCOB MNpH-
BOJAAT K HEOGXONMMOCTH NOBBCHTL KayecTBO pac-
XOJyeMH X TenjoHocHTesne#t. B HauGodbluedl Mepe
N0 CPaBHEHHMIO C APYIMMM BHIAMH TONJHBA 3THM
TpeGOBAHMAM  YLOBJAETBOpPsSieT NPHUPOJHBIA ras.

Pauvonamphoe ucnonbsoBaHHe raszoobpasno-
ro TomauBa ¢ HauGoJbluedl peanusanueil ero rex-
HOJIOTPMYECKHX JIOCTOMHCTB [03BOJNAET IMOJAYUHTH
3HAYNTEJNbHBIA 3KOHOMHUUECKMH 3(¢exr, KOTophli
cBaA3an ¢ noBbiieHuem KILJIL arperatoB u cokpa-
ieHHEeM Pacxoja TOMNUBA, Gojee JerKHM pery.u-
poBaHHEM TeMIepaTypHbIX noJek W cocraBa raso-
BOH cpesbl B paGoueM MpocTpaHCTBe Meued H ycra-
HOBOK, B DE3Y/AbTaTe Yero yJaercs 3HAUHTe/bHO
MOBLICUTD HHTEHCHBHOCTb NMPOU3BOACTBA H KavecT-
BO mnoJdyuaemMoll mpoaykuuu. Ilpumenenue rasa
JL151 IPOMBIILIVIERHBX YCTAHOBOK YJYULIAeT YC/H0BUSA
TPYNa H CrocoGCTBYET POCTY €ro MpPOH3BOAMTENb-
HoctH. Mcmoab3oBaHne npHMpOAHOro rasa B mpo-
MBILIIEHHOCTH [O3BOJSAET OCYLIECTBHTL MNPHUHIMK-
MHAaNbHO HOBbIE, MPOIPECCHBHbIE H IKOHOMHMECKH
s¢pdekTHBHBE TEXHOJOTHUECKHe npouecchl. Kpo-
Me TOro, NPUMeHEHHe rasa B KayecTBe TOIIMBA
TO3BOJISIET 3HAYUTENBHO YJYYLIHThL YCAOBHS GHITA
HACEJIEHHs, [OBBICHTH CAHUTAPHO-THTHeHHYecKHH
ypOBeHb MPOM3BOACTBA H 03/lOPOBHTH BO3JLYLUIHBIA
Gaccefin B ropoaax ¥ NPOMBIIJIEHHBX LEHTpax.

Pacnpenenurtesbhbie cucreMbt Tasocnabxe- -

HMSI CTAHOBSITCH €IHHBIMH s obaacrefi K pec-
nyGaHK, H 1S MX [POEKTHPOBAHHS, CTPOMTE/b-
CTBA U 3KCIUIyaTaluu HeoGXOAMMBl IyGoKHe 3HA-
Husl cnennanucra. Pocr norpeGaenusi rasa B ro-
pOAaX, MOCEAKAX U CeQbCKOH MECTHOCTH, a TaKkKe
MacHITAGHOCTb PACIPENeAUTENAbHBIX CHCTEM CTABAT
nepel, MHXKEHEPOM N0 rasoCHAGKEHMIO HOBble H
CJOXKHBIE  3aja4H, CBSiI3aHHBIE C pPa3BUTHEM

H DeKOHCTpyKuUMeH cHcTeM, NOBLILIEHHEM HX Ha-
JL&XKHOCTH, HEOOXO0AHMOCTHI0 3KOHOMHUECKOrO HC-
noJAb30BAHUS rasza H 3aliuThl BO3JyWIHOro Gac-
cefina or sarpsisnenuil. Pewedue stux 3anau Bos-
MOXKHO JIH1iib C NPHMEHEHHEeM BblUKCIUTENbHON TeX-
HUKH.

PacnpenenuresbHbie  CUCTEMBI  SABJAAIOTCA
CJ0XKHBIMH MHOIOKOJ/IbLEBbIMH CHCTEMaMH, 3KO-
HOMHYHOE POEKTHPOBAHHE KOTOPHIX J0/KHO GasH-
poBaThCsi HA COBPEMEHHBIX METOAAX ONTHMHU3ALHUH
C y4eTOM BEPOATHOCTHOIO XapakrTepa (PyHKUHOHH-
poBanusi M obecnevyerusi TpebyeMOH HAJIeXHOCTH
nojauy rasa norpeburensaM. [losromy Meroauxu
pacuera CHCTeMbl, M3/10)KeHHble B yueOHHUKe, NO-
cTpoeHbl Ha 6a33e COBPEMEHHBIX MPEIACTABJEHHH O
caydaiubix npoueccax norpeb/aeHus rasa U QyHk-
[{MOHUPOBAHHUS 3JIEMEHTOB CHCTEMBl M HCIO0J/b30Ba-
HHS MaTeMarH4eCKHX MeTOj0B ontumusanuu. Ha-
JIOXKEHHbIe METOAMKH HJIOCTPHPYIOTCA KOHKpET-
HBIMH TIpMMEpaMHu pacuyera.

B ocHOBY npoeKTHPOBAHMS M pacyera CHCTeM
CHaGXEHHUSA CXKHKEHHBIMHU YIJ/1€BOJOPOIHBMHY Ta3a-
MH M0J/10XK€Hbl TePMOAMHAMUYECKHE CBOACTBA ABYX-~
$ha3nbix, MHOTOKOMIIOHEHTHBIX CHCTEM C YYeToM
KJMMaTHYECKHX YCJAOBUIT PACHOJIOXKEHHUSA ra30CHa6-
XKAeMBIX 06bEKTOB.

BrI60p ra3oropenovHsIX ycTPORCTB M ra30060-
pPYAOBaHHA arperatoB 6a3HPYETCH HA COBPEMEHHDIX
NpPeACTaBJeHHAX TEOPHH H INPAKTHKM CXKUFaHUSA
rasa, Merojax pacyera ¥ MPOeKTHPOBAHUA a30-
BbIX OpPEJOK, TeXHOJOIMYeCKUX OCOGeHHoCTel
arperaTos.

B yuye6GHuKe npupeaeHbl METOAbI THAPABAHYEC-
KOrO H TEXHHKO-3KOHOMHYECKOr0 pacyera raso-
BbIX ceTel, 1aH aHANU3 PHIPABJIHYECKHX PEXHMOB,
H3JI0XKE€H METO/L ONpeIe/IeHUs pacyeTHBIX PACX010B
rasa, oT/Je/bHasi IM1aBa MOCBAILEHA METOAY pacue-
Ta Ha/eXHOCTH Fa3oCHA0XAIOIIMX CHCTEM, M3JO-
JKeH METOJ pacuera 3XEKUHOHHBIX TIAa30BbIX IO-
PeJIOK.

Yerseproe H3jaHHe y4eGHUKA JONOJHEHO H
nepepa6oraHo. B HeM yureHbl HOBbIE HOpPMATHB-
ubie jokyMentsl (FOCTw u CHull), a Takxe orpa-
XKeHbl HayyHble MCC/eJ0BAHUT H KOHCTPYKTOPCKHE
pa3paborku. Meroastl pacuera, npumMephbi, Tabaunbl
¥ rpadHK4 NpUBeIeHbl B MEXAYHAPOJHOR cHCTEME
eaunun CU. Bee Meroauky pacuera npencrasienbl
B BUJL€ AJTOPHTMOB, KOTOPHIE JOJIKHbBI CAYXKHTb OC-
HOBOH /sl COCTaBJ/leHHsl NPOrpaMM pacuera Ha
3BM. 3ro Gyaer cnoco6CTBOBATH PACIIMPEHHIO
NPHMEHEHHUS BHIYUCIHUTENbHON TEXHHKH B MPOEKTH-
POBAHHH CHCTEM Ta30CHAGXKEHHUS.

ABTOp BBIDAXKaeT NPU3HATENBHOCTD 3aBENYIO-
weMy Kadeapoit J{HenponeTpoBCKOro HHXEHEPHO-
CTPOHTE/ILHOIO HHCTHTYTa NPOGeccopy, LOKT. TeXH.
Hayk M. §. PoskHHY 3a ueHHble NpPELJIOKEHHS
¥ 3aMeuaHusi, ceNaHHbie MNPH pEeLeH3HPOBAHHH
PYKOIMKCH.
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Paszpen |.
lFopioune rasbi.
Hob6blua M TpaHCNOpTHpPOBaHKe
NpUPOAHOro rasa

Fnasa 1.

lFoploume rasel,
ucnonb3yemble AN rasocHabkeHus ropopos

1.1. OcHOBHbIe CBOMCTBa
M cocCTaB
rasoo6pasHoro TonnuBa

I'azoo6pasHoe TOMIHBO NpeAcTaBnJsl-
er co6ofl cmechb roploYHX M HEroployux
Ta30B, COAEPMALLYI0 HEKOTOPOE KOJH-
yectBo npumeced. K ropioyum razam or-
HOCATCS YIVIEBOAOPOABI, BOAOPOL H OK-
cun yraepopa. Heropiouwe KomioHeH-
TH — 370 as3or, okcua (II) yraepona u
kucjopon. OHH cocTaBasA0T 6a/1acT ra-
3006pasHoro tomauBa. K npumecsam or-
HOCAT BOJSIHBIE [aphl, CEPOBOAOPOA,

neLib. MeKyceTBeHHBIE rassl MOTYT COae-

pXaTbh aMMHaK, HHAHHCTHIE COeJHHEHHS,
cMoay H n1p. ['a3oo6pasHoe TONIHBO OUH-
12T oT BpeaHbx npuMecedl. Conepxa-
HHe BpeAHBIX IpHMecell B rpamMMax Ha
100 m” rasa, npeaHa3HadyeHHOTO A5 ra-
3ocHabxeHus ropoaos, mo F'OCT 5542—
78, He [OJIXKHO MNPEeBBIIATh. CEPOBOLO-
poaa —2, MepkKanTaHoBOH cepnl —3,6,

MexaHngyeckux mpumeced —0,1. Orxio- .

HEeHHEe TelJIOThl CrOPaHHsl OT HOMHHaJb-
HOrO 3HaYECHHS He NOJXKHO GhlThb GoJgee
+ 5%.

it rasocHaGXeHUsl [PHMEHSIOT,
KaK Npasujo, cyxue raspl. ComepxaHne
BJIATH HE JOJIXKHO IPEBbIILATb KOJHYECT-
Ba, Hacbimampmero ras npH f=—20°C
(3umoit) u 35 °C (setom). Bararocouep-
JKAHHE HACBIIEHHOrO rasa B 32aBHCH-
MOCTH OT €ro TEMIepaTypbl MNPHBEEHO
B ta6s. 1.1. Ecau ras TpaHCIOPTHPYIOT
Ha 6oJiblHe PACCTOSHHSA, TO €ro npegsa-
pPHTE/NBHO ocCylnaoT. BoablIHHCTBO HC-

4

M NPOMBILWIIEHHbIX NPEeANPUATHM

KYCCTBEHHBIX Fa30B HMEET PE3KHH 3anax,
YTO O6Jeryaer oGHAPYXKUTh YTEUKH rasa
13 TpyGonposogoB H apmarypel. [lpu-
pPOAHBIH ra3 He umeer 3anaxa. o mo-
[LayH B CeTb ero OJOPHPYIOT, T. €. NpH-
20T €My pe3xKHH HempHsATHbIA 3amax,
KOTOPBIf OLIyLlaeTCst IPH KOHUEHTPAaLHH
B BO3jayXxe, paBHoH 1%.

3anax TOKCHUHBIX ra30B [0JXKEH
OLLYILATbCA NPH KOHHEHTPAUHH, A0ny-
CKaeMoH caHMTapHbLIMH HOpMaMH. CxKH-
YKEHHBIH a3, HCnoJib3yeMblH KOMMYHaJb-
HO-6bITOBBIMU TOTpeGHTeastMU (10 TOCT
20448-—80*), He H0JXEH COLEPXKATH Ce-
posogopoaa Gojee 5 r Ha 100 M° raza,
a 3amax JOJIXKEH OLLYILAThCS MPH coaep-
xKaHuK B Bosayxe 0,59 . KoHuenrpanus
KHCJIOPOAa B ras3oo6pa3HoM TOIIHBE
He noJKHa npespluate 1%. Ilpun He-
N0JIb30BAHHY AJA Ta30CHa0KEHHA CMeCH
CXKHMXEHHOro rasa € BO34YXOM KOHUEH-
TPaLHs Fa3a B CMECH COCTaB/SET HE Me-
Hee yJBOEHHOro BepXHero Ipejnesa BOcC-
naameHseMocTH. QU3HUYECKHE XapakKTe-
PHCTHKH H TEIJIOTa CropaHHusi HEKOTOPHIX
rasos npusenensl B tabéa. 1.2 u 1.3. He-
N0/b3ysl JaHHBI€ 3THX TaGJHL, MOXHO
paccuyuTaTh TEMJAOTY CropaHus, MaoT-
HOCTb H ApyrHe XapakTepHCTHKH raso-
00pas3HoOro TOILIHBA.

Mpumep 1.1. Onpenennts TeMAOTY CropaHus K
MJOTHOCTh ra3000pasHOro TOMAKBA, HMEIOUero
caenylomwnii cocraB (% no o6bemy):

CH=96,6: CoHy=0,8; CyHy=0,3; CiHi0=08;
0220,5‘, Ngzl
Pewernue. TenjoTy cropaHusi rasa onpeje-
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JSIOT KAK CYMMY NDOU3BEIEHHH BEJWYHH TEMJOTb  Hble JOJH, T. €.
CrOpaHusi TOPIOUMx KOMIIOHEHTOB Ha OGbeMuble
JI0JHH.

0°=0,01/96,6-0,71740,8- 1,357 4+0,3-2,019 4
Q5=0,01/96,6-35 840 4-0,8-63 730+

10,3-93 370 +-0.8+ 123 770/ =36 390 klwe/m &, T 0 Z T8N0 T4 1,251/ =0756 r/n "

OrtHocuTebHAs MJIOTHOCTb rasa
[TnoTHoCTb rasa onpejensiioT Kak cyMMy npo-
H3Bejeduil MIOTHOCTH KOMNOHEHTOB Ha HX 06HEM- §°=0,756/1,293 =0,585.

Ta6auna 1.J. BrarocogsepXaHue Hachll€HHOro rasa B 3aBHCHMOCTH OT TemilepaTyph

Temneparypa. “C
fToxkazareas

0 10 20 30 40 50 60 70 80 90

Baaroconepxaune, r| 5 10,1 19,4 35,9 64,6 14 | 202 | 370 | 739 1950
ma 1 wm* cyxoro
razsa npu 0°C u
101,3 klla

Tataupa [.2. dusHueckue xapakTepHCTHKH ras3op

Xuamnueckas Moaeryaspran | Monekyasapsbii {Taornocrs OTnacutenbHas
dbopmyna macca obuem nNpH nps 0°C JIOTHOCTS
Tas 0°C 101,3 klla, 101,3 klla, 1o BO3AYXY
m®/kmoab xr/m?

Asor N 28,016 224 1,2505 0,9673
Aneriaen CoH, %6,038 9294 11707 0.9055
Bojopon H, 2,016 22,43 0,08999 0,0695
Bonsiuoll nap H,0 18,016 (23,45) (0,768) 0,5941
Boanyx (6e3 COy) — 28,96 22,4 1,2928 1
JHoKeun cepbl SO, 64,066 21,89 2,9263 2,2635
Huokeus yriepoja CO, 44,011 22,26 1,9768 1,5291
Kucnopos 0, 32 22,39 1,429 1,1053
Oxkcuj yraepoaa CO 28,011 22 41 1.25 0,9669
CepoBolopos H,S 34,082 22,14 1,5392 1,1906
Meran CH, 16,043 22,38 0,7168 0,6545
Sran CoHs 30,07 22,18 1,3566 1,049
[Tponan  (C3Hg 44,097 21,84 2,019 1,562
H-6yran C4Hio 58,124 21,5 2,703 2,091
Usobyrar CeHig 58,124 21,78 2,668 2,064
[Tentan CsHi» 72,151 — 3,221° 2,491

Ta6annpa 1.3. Tennota cropasHusi YHCTHIX rOPIOYHX rasos

Tennora cropanns
Fas BBICIUAS HA3 a5 BbICUIAS HAB WA BhicIIast T HA3 A
kK /KMoab ‘ kI /KT k[ /m® npn 0°C, u 101,3 xlla
Aperuaen 1308560 1264600 50240 48570 58910 56900
Bonopon 286060 242940 141900 120080 12770 10800
Okeujp yraepona 283170 283170 {0090 10090 © 12640 12640
CepoBojopon 553780 519820 16540 15240 25460 23490
Mertan 8930990 803020 55560 50080 39860 35840
ran 1560960 1425020 51920 47520 70420 63730
[Tponan 2221500 2045600 50370 46390 101740 93370
H-Byran 2880400 2660540 49570 45760 133980 123770
Haobyran 2873580 2653720 49450 45680 131890 121840
[lenran 3549610 3277750 49200 45430 158480 146340
5
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OcHoBHOM XapakrepucTHKoHd rasa spisercs
CyxXo#l cOCTaB, HO TAK KAK UCHOMb3yeMblli ra3 Gbl-
BaeT BAAXKHbBIM, MOXKET BOHUKHYTh HEOGXOLHMOCTD
B mepecuere sHauenub Qf, p° uw s° Ha paGounii
COCTAB (C Yu€TOM BIAXHOCTH rasa). 1o JNerKo
BBIMOJIMUTDL ¢ NMOMOILbIO Caeayloiux dopmya nis
nepecuera:

CH{=KCH{; NP=KNj u 1.
H,0P=(d/0,804)K- 100 ; pP=(p“+d)K ;
Qr=Q K.
3neck K onpesensiior no gopmy.e

K=0,804/(0,804-d).

B npusesenuex Buiue Qopmynax d — Baa-
rocojiepXKaHue rasa, BbipaxeHHoe B Kr Ha | m®
cyxoro rasa npy 0 °C u 101,3 k[1a.

Mpumep 1.2. Onpepeaurs pabounil cocras ra-
3a Q% u p?, cyutas, uro d=0,005 kr/m® Cyxoit
COCTAB €ro NPHUBEJEH B IPEALLAYILEM MNPUMEPE.

Pewenue. Paccunraem kospopuument K no
dopmyae

K=0,804/(0,804-}-0,005) =0,994.

PaGounii cocras rasa Oyger cieaylomuii:
CH4=95,993; CoHs=0,795; C3Hz=0,298; C4H,0=
=0,795; CO.=0,497; Ny;=0,994; H:0=0,628.

ITn0THOCTL BAAXHOTO rasa
p=(0,7564-0,005)0,994=0,757 xr/m°.

Tensora cropanust paGoyero cocrasa rasa

P=36390-0,994==36170 kI /m°.

1.2. NMpupoaHLle rasbi

[ast rasocHabrkeHMst roposoB H
NPOMBILJIEHHBIX npefnpUATHH B Ha-
cTOsIllee BpPEMsl IIHPOKO MpHMEHSAOT
npHpoaHble rassl. Mx no6eiBaor n3 Hexp
3emsiH. OHH mpepcraBisioT co6oli cmech
pPasJHUHBIX YFJEBOJOPOAOB METAaHOBOTO
psina. IlpHponHele rase He CORepHKAaT
BOZOPOJa, OKCHAa YFJIEPOAA H KHCJIOPO-
na. ConepanHe a30Ta H JHOKCHI A yrJjie-
pona o6bIYHO GbIBaeT HeBBICOKHM. I'ashbl
HEKOTOPBIX MECTOPOXAEHHH copepxar
CEpOBOAOPOA.

ITpHponHBIe ra3pl MOXHO [OApasje-
JUTb Ha TPH Fpymnnel: 1) rasb, nobGb-
BaeMble H3 YHCTO Fa30BBIX MECTOPOXie-
HH#. OHH B OCHOBHOM COCTOSIT H3 METaHa
U SIBJSIOTCH TOLIHMH HJAH cyXHMHU. Ts-
XKeJBX yrAeBOAOpoLoB (OT [ponaHa H

6

BbIIE) CyXHe Fasbl COAEepXAT MeHee
50 r/m%; 2) rasml, BlAeasieMble H3 CKBa-
XKHH HeTSHBIX MECTOPOXAEHHH CoBMe-
CTHO ¢ Hed)ThIO, YACTO HA3LIBAIOT NMOMYT-
ubiMH. [ToMEMO MeTaHa OHH coxep:Kar
3HAUYHTEJbHOE KOJHYeCTBO GoJiee TskKe-
JBIX  YFJIeBOLOPOLOB (OGBIUHO CBBILLIE
150 r/mM%) H SIBASIOTCS XKHPHBIMH ras3a-
MH. J)KHpHBIe ra3s NpeAcTaBAsIoT co60H
cMech CYXOFO' rasa, lponaH-GyTanOBOH
¢pakuuH 1 razoBoro GeH3WHa; 3) rasdl,
JOGBIBaeMble H3 KOHAEHCATHBIX MeECTO-
pOXIeHHH, COCTOAT H3 CMeCH CYXOro
rasa H [apoB KOHZEHCAaTa, KOTOpPBIH
BhillafdeT MpH CHHXXEHHH [aBJeHHs
(npouecc o6partHo# KoHzencauun). Ila-
pbl KOHACHCATa MpencTaBasfloT cobol
cMeCh MapoB THAXeJNblX YFIeBOLOPOLOB,
cogepxamux Cs U Boliwe (6eH3HHA, JH-
FPOMHA, KepOCHHA).

Cyxue rash Jer4ée Bo3gyxa, a KHp-
HbIE JierYye HJH TsKesaee B 3aBHCHMOCTH
OT COepXKaHHs TAXENHX YFJAeBOLOPO-
noB. Husmasn TennoTa cropaHus CyxHX
razos, fo6uisaembix B CCCP, cocrasast-
et 31000...38000 k1 /m%. Temnora cro-
paHHsS MONYTHHX [a30B BHIIE H H3ME-
Haercs or 38000 no 63000 «lx/m>.
B ra6.1. 1.4 npHBeaeHwl cpefHHe cocra-
BBl M XdapAaKTEePHCTHKH MNPHPOLHbIX Fa-
308 Hexkoropbix Mecropoxaenuit CCCP,
Ha raso6eH3UHOBHIX 3aBOaX H3 NOMNYT-
HBIX Ta30B BHIEASAOT Ta30Bbifl GeH3HH,
nponax H 6yTaH, HOCJAEIHAE HCHOMB3YIOT
JJs1 Tas0CcHAOXEHHS TOpoJOB B BHe
CXHHMXKeHHOro rasa. CXHKeHHBie Tasbl
HOJYYaroT TaKXKe H3 ra3oB KOHAEHCAT-
HBIX MECTODPOXAEHHH.

1.3. McKyccTBeHHbIE rasbl

ITpu repmuueckoil nepepabotke TBep-
IbIX TOIUIHB B 3aBHCHMOCTH OT cnocofa
nepepaboTKH MOJYYAIOT I'asbl cyxoll rme-
PEFOHKH H reHepaTtopHble rashl. Kax
Te, Tak H IpYFHe B Hacrosliee Bpems
BecbMa peaKo NPHMEHSAIOT JJs Fa30cHa0-
MXEHH FOPOJOB H [IPOMBILIIEHHOCTH.

Cyxas nepezonka TBEPIOTO TOMIHBA
mpencrabaser coG6oH npolecc ero TepmMu-
UeCKOTO pas/okeHHs, NpoTeKalowui 6e3
npoctyna Bosgyxa. I1pH cyxolt neperonke
TOILTHBO IPOXOIHT PAA cTagdf (GH3HKO-
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0°C,

t

p=101,3 la
HH3MWAan

59505,9
54418,5
48830,7
40782,6
37738,5

Tensora cropauns,
npH

BhICINAS

58963,8 |53709,6

65260,5 |59672,7
45077,7

65052
59464,2
53876,4
41700

npu g Ax/m’

Hpodoamenue tTaba. 1.4

[aorHOCTD,
kr/m?
=0°C,p
101,3 &¥1a
1,069
1,065
1,047
0,789
0,91
0,65
0,661

t

Nz pen-
Kue radni
{0

{0

16,8

0,4

HeT
»
»
>

H.S
»

CO,
0,1
0,1
0,1

CsHi2

4,9
4.2
0,2

Cocras rasza, % no ofnemy,
C4H10

7.5
7,7

Catly
8
18,5

16,8
6,5

CaHs
18,2

19,5
785 |6

20

CH,

40

39,5
37,5
69,2

91

82,7 |6

Xapakrepucruka
MECTOPOXKAECHNA

pafion

Kpacnopapckuit | —
Kpa#

AxMunuCTpaTUBHH
Tartapckas
ACCP
bBawkupckas
ACCP

To xe

CCP

Komu ACCP

To xe
He6ut-arckoe | Typkmenckasi

|

Mécmpo)mleﬂwe
rasa
IIxanoBckoe
KawoueBckoe
BepxuneoMpuH-
cKoe

Pomaluknuckoe
Tyfimasunckoe
JmurpueBckoe
3anajnoe

XHMHYECKHX NIpeoGpa3oBatHuil, B pesyib-
TaTeé KOTOPbiX OHO pa3jaraercs Ha ras,
CMOJIy H KOKCOBHIH 0oCTatok. Xapakrep
npeoGpa3oBaHHiil, npeTepnesaeMblx TOI-
JHBOM, ONpenessieTcss €ro npHponoi H
Temnepatypod mnponecca. Cyxylo nepe-
TOHKY TOILIHBA, NPOHCXOAALLYIO IPH Bhi-
cokux Temneparypax (900...1100 °C),
Ha3blBAlOT KOKCOBAHHEM, B pe3y./bTaTe
KOTOPOro NOAYy4aloT KOKC H_KOKCOBBIH
ras ¢ BEJHYHHOH TeIIOTB CrOpaHHs
Q.=16000...18000 k[Ix/m> u p=0,45...
...0,5 kr/m®. TIpumepHBifi cocTaB KOKCO-
Boro rasa, ¢%: Hy;—59; CH,—24;
C.H,—2; CO—-8; CO;—2,4; 0,—0.6;
Np—4.

lasuguxkayua — npoyecc TepMOXH-
MHYEeCcKoH nepepaboTku Tomausa. B pe-
3yibTaTe peakuHMH yrjaepoga TOMNAHBA
¢ KHC/JI0POAOM H BOASIHBIM IapoM 06-
pasylTcsi TOPIOYHE Ta3bl: OKCHI yIJaepo-
Ja H Bogopon. OnHOBpeMEHHO ¢ npouec-
COM razH¢HKayHH IpoTeKaeT yacTHYHas
cyxasi neperoika tonausa. [lpoaykramu
rasiHKauHd TOIJIHBA ABJAIOTCSH roplo-
4HH Ta3, 3042 M ljakd. Anmnapars,
B KOTOPBIX OCYIHECTBJSAIOT ra3uPHKaAHIO
TOMNJHBA, HA3bIBAIOT ra3oreHepaTopaMH.
Ilpu monaue B rasoreHepaTtop napoBos-
DYIUHOH CMeCH NOJIYHYaloT 2eHepaATOPHbLL
2a3, Ha3bIBAEMHBIH CMEAHHbIM, TIPHMED-
HBld cocTaB KOTOpOro cJepyomHi, 9%:
H2—14; CH4——1; CO—QS, COQ——6;
0,—0,2; HsS—0,2; Ny—50,6. Huswas
TENJIOTA CrOPaHHs CMEIIAHHOro rasa
Q«=5,5 MIlx/m®> naotHocTh p=
=1,15 kr/m°.

Bodawnoti eaz nonyuyalor nyrtem me-
pHOLHYECKOH NPOAYBKH rasoreHeparopa
B0O34yXoM H mapowm. [1pu nogaye Bo3gyxa
C/0f TONAHBA AKKYMYJHpYeT TeILIoTY,
BHIJEAAOUYIOCA [pH  YaCTHYHOM  €ro
CTOpaHHH, & NPH MOCTYIJIEHHH BOASHOIO
napa nocaeiHHH B3auMogeHCTBYeT ¢ yr-
JIepOOM, HCIOAB3YSl aKKyMYyJHpOBaH-
HYI TemJoTy H ofpa3ys BOASIHOH ras.
[opouydMH KommoHeHTamMH GynyT siB-
JATBCA BOJOPON H OKCHA YrJaepoja.
Yrosb MOXHO rasHGpHUHpPOBATD NOL 3eM-
qaeii. B sTom caydae mnoayvaercs eas
nodsemnoll easugurkayuu. a3z nogszem-
HOH rasudHKaguM HMEeT HeBHCOKYI0
TENJOTY CFOPaHHA, €ro MOXKHO HCNOJb-
30BaTh KaK MeCTHOe 3HepreTHYecKoe
TOIJIUBO.
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naBa 2.
[dobbiua u obpaboTka NpupoAHOro rasa

2.1. Ta3oBble mecCTopoXAeHMs

3anexp HebTH WM raza npencTas-
afgeT co6ol CKOMIeHHe yraeBoLOPOLOB,
KOTOPBIE 3aMOJAHAIT IOPhl MPOHHLAEMbIX
nopoa. Ecau ckonjenre BeJHKO M ero
3KCIUIyaTaUUA S3KOHOMHYECKH eseco06-
pasHa, 3ajeXXb CYHTAIOT MPOMBILIJICH-
HOH. 3ajiexkH, 3aHUMAIOLLHE 3HAUHUTE/Ib-
HBlC IJIOWIAAH, 0OpasyloT MeCTOpoXie-
HHSA.

['asoHocHbie (IIPOAYKTHBHEIC) [Jac-
Tbl COCTOST M3 MOpPOJ C [OPHUCTOH
CTPYKTYpPOH (MeCKH, IeCYaHHKH, [OPH-
CThi€ H3BECTHAKH HJH JOJOMHTH). B 3a-
BUCHMOCTH OT CTPYKTYphl ¥ COCTaBa ra-
30HOCHBIE [JaCThl HMMeIOT pPasJuyHylo
KkpenocTb. O6bYHO uyeM 6oJblle reo-
JIOFHYeCKHH BO3pacT mjiacTa, TeM OH
npouyHee. MoOIHOCTE (TOJIIMHA) a30-
HOCHBIX IJIaCTOB H3MepPSeTCH JECATKAMH,
a HHOT/@ M COTHSIMH MeTpoB. [aszonoc-
Hble [L1ACThl 3a/eralT MeXAy rasoHe-
IIPOHHIIAeMBIMH NOPOJAMH (CJAHUEBBIMA
FJAHHAMH, IJOTHBMH  H3BECTHAKAMH,
MepreasiMu). DBoabwuncTBo  H3BecT-
HBIX F230BBIX MECTOPOXIEHHH NpeacTas-

Puc. 2.1, dopma razoson
34JEXH

Q@ — NOJHOMNAaCTOBAH;
6 — Heno/JHONJACToBan;
{— BHeUIHMH KOHTYp ra-
30HOCHOCTH, 2—— BHYT-
peHHuft KONTYp rasoHoc-
HOCTH; 3 — rasoBme-

WaouHi  KOJNJIEKTOp,
4— popa Kpaesas; 5—
BOAA nojouseHHas; -
BbICOTA 3ajexu (37ax
ra3oHocHocTH); h —
MOILHOCTh BMENIdI0ILero
HPOLYKTHBHOTO KOJJeK-
Topa

JFI0T CO60H AaHTHKJHHAMH, T. €. CKAaAKH
36MHOH KOpBI, OOpalleHHbIe BBINYK-
JIOCTBIO KBepXy, Hau Kynosa. Ha puc. 2.1.
nokasaHa HauboJjiee npocras ¢popma ra-
30BOH 3ajexH. ['as 3ak/loueH B Kyno-
JI006PA3HOM NOA3EMHOM MaacTe, B Bepx-
HHX FOPH30HTAX Fa3 CKal/JUBaeTCAd B BH-
Je rasoBbIX LIanok. BHH3y Haxopurcs
HedTh (B ras’oHePTHAHBIX MeCTOpPOXKIe-
HHSIX) HJIH IJ1IACTOBAfA BOJa (B YHCTO
rasoBbix MecTopoxpeHHAX). OcHoBHas
mMacca ra3oBhiX MeCTOPOXIeHHH umeer
KOHTaKT C [1acTOBOH BOLOM.

Yacto BecTpeuaroTess MecTopoxae-
HHSI, KOTOpBIE COZepKaT [Ba HJIH He-
CKOJIBKO T@30HOCHBIX I11aCTOB, PACHO.I0-
JKEeHHbIX OJMH Haj APYTHM H OT[eJIeHHBIX
rasoHenpoHHilaeMbiMH  ca10saMu.  boab-
[LHHCTBO Ta30BBIX MECTOPOXKIEHHH B
CCCP  4BJSI0TCA  MHOTOI/IACTOBBIMH.
[as B n/actax HaXxOAHTCH [10J HaBJe-
HueM. [Ipy BCKpBHITHH 3ajexd GypoBOH
CKBAXKHHOH OH (OHTaHHPyeT H3 Hee
¢ 60buIoH cKopocThbio. [leGHT HEKOTO-
pbIX CKBa)XHH [OCTHFaeT HeCKOJbKHX
MHJAJHOHOB KyOOMeTpoOB ra3a B
cyTki. [lepBonauanbHoe Aasjenue B ra-
30HOCHOM MJacTe 3aBHCHT OT FayGHHbI
ero 3ajeranus. O6GbIYHO depes KaxKjbie
10 M rayOuHBl JaBJCHHE B I1aCTe BO3-
pacraer Ha 0,0981 MIla. Takas nopma
NOBHIUIEHHS [aBJEHHS CBS3aHa ¢ MO-
BEPXHOCTHBIMH BOJaMH, BXOAAIIHMH B
o6HaKeHHYIO 4acTh I1acTa.

[azoBbie  MECTOPOXKICHHS  MOTYT
HMeTb pasjuddbie pexuMsl. [Ipu BonO-
HANIOPHOM peXHMe [aBJeHHe B MJacTe
cozgaercs BomoH. B MecTopoxaeHHsIX
C Ta30BHIM PEXHMOM HaBjeHue ofeciie-
YHBACTCH CAMHUM rasoM, 3aM0JHALIHM
nopbl macra. TakoH pexum siBjasieTcs
peXUMOM pacuiupsomerocs rasa. [Ipu
HAeaJbHOM BOJOHAMOPHOM pexHMe 10
Mepe HOOBIYH ras3a BOAa, NOJHHMASCH,
3ar0JHsIeT HOpbl U BHITCCHSIET B CKBA-
XKHHY Ta3 MeCcTOpoXieHHs.. B cBS3H ¢
35THM B IpoLecce 3KCIIYaTallud B 3a-
JICKH MaJeHHA LABJCHHA raza He Oyjer.

9
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VpgeasbHHH  BOJOHANMOPHBIH  pEXKHM
BCTpeyaeTcsi B OYeHb HEMHOTHX ra-
30BbIX MECTOPOKAEHHAX. _

BesepeTBue psAga MpHYHH  (3HAYH-
TeJbHO GoJsblued BA3KOCTH BOJAB IO
CPaBHEHHIO C BH3KOCTBIO rasa, MIoXxoH
NPOHHIAEMOCTH NPOAYKTHBHOrO IJjacta
U 4p.) NOxbeM BOXB OGHYHO OTCTaeT
OT TeMIoB 0oT6Opa rasa, M03TOMY jaB-
JEHHE B Fa30HOCHOM ILTacTe ¢ TeYeHHeM
BpeMeHH MnajgaeT. bBo/blIMHCTBO raso-
BBIX MECTOPOXKAEHHH HMeeT ra3oBHIH HJH
BOJOHANOPHBIA peXHM ¢ HeOOJbIIHM
K03 DHUIHEHTOM BO3MEILECHHS.

ITon kosdpduureHTOM BO3MEIICHUA
NOHUMAI0T OTHOWEHHe 06 beMa BOAbI, IO-
CTYNHBIMeH 3a ONpefeseHHHH NepHOX
B 3KCILJIyATHPYEMYIO Fa30BYIO 3aJjiexb,
K 00beMy rasa, OTOGpaHHOMY 3a 3TO
XKe BpeMs (IpHUBEAEHHOMY K IJACTOBBIM
ycaosusaM). Ilo mMepe 3kcnayaraiuu
rasoBOH 3ajieku KO3Gh(PHIHEHT BO3Me-
IIEHHS 0ObIYHO BO3pacTaeT. DTO CBA3AHO
¢ najeHHeM paBJeHUA B IJacTe H,
CJeA0BaTeqbHO, € YBeJHYEHHEM CKOpO-
CTH NOCTYIJIEHU Sl BOABl. 3JHAHHE pexHMa
ra30BOTO MECTOPOXAEHHS OYeHb BaXHO
JJISt eTO 3KCIyaTalHH.

2.2. Bo6uiua rasa

[asoBasi ckBaXHHA ABJAAETCH OCHOB-
HbiM 3JIEMEHTOM IIPOMBICJIOB. Ber CKBa~

2KHHBI HA3bIBAKT YCTbEM, HH3 — 3aboeM.

BypAT ckBaXHHy GHICTPOBPAIIAIOLIHMCS
6ypoM-A0A0TOM, KOTOPHIH paspyliaer
nopoasl B 3aboe. B macrosiiee BpeMs
[J151 3TOH 11eJIH NPHMEHSIOT [apOoIIeYHbIe
J0JI0Ta, B KOTOPBIX [APOILKH, Bpaulasch
BOKDYF CBOHX oOceH, APOGAT H CKaJjbl-
BAIOT MOpoAy. B 3aBHCHMOCTH OT MpH-
BOZA Pas/jH4aloT POTOpHOE H TYpOHHHOE
GypeHue.

Ilpu poroprom 6yperuu nBuratenb
pacno/sioxed Ha I[OBEpPXHOCTH 3eMJIH,
BpalleHHe OT Hero Mepefaercd A0J0TY
Yyepes NPOMeXKYTOUHble MEXAHH3Mbl H KO-
JIOHHY OYpHJIBHBIX TPYO, HMeIOIUX JHa-
meTp 125...150 mM. B kauecte GypH.ib-
HBIX TPY0 OPHMEHSIOT [eJbHOKATAHbIE
(6eclioBHbBIe) TPYOHl, H3TOTOBJAEHHBIE U3
BbICOKOKAUYEeCTBEHHBIX YIJIEPOIUCThIX H

10

JIEFHPOBAHHBIX CTaAMeH, CO CTEHKAMH TOJI-
wrHo# 8...11 mm. Tpy6el coegHHALT
MeXy co0oit 3aMKaMH Ha KpYOHOH KO-
HHYecKOH pes3pbe. B BepxHeH wacrtH
OYpHJIBHBIX TPYO yCTaHaBJAMBAIOT Beny-
myw Tpy6y, HMEIY0 B IONepeYHHKE
KBajpaTHoe ceueHHe. ta Tpyba MpoOXo-
OUT uYepe3 pOTOp, YKpelJeHHBbH Hajn
ycTheM CKBaxKHHB. Potop nepepaer
BpallleHHe OT JBHraTeasl K BeaylleH
TpyOe H nanee K OYpHJBHBEIM TpyOam.
BypuabHbll HHCTPYMeHT (moJi0oTO), Oy--
pusibHBle TPYOH M Bepyllas Tpy6a nog-
BeIEHHl Ha KpIOKe TaJjieBOH CHCTEMBI,
C NOMOIUBI KOTOPOH MOMHO OCYIIECT-
BJATb €70 NOAbeM H cliyck. [l nogbema
U pagbeJHHEHUA TPYyO MMeeTCs BbIlIKaA.
Bo Bpemsi OGypeHHSI ra30BOH CKBaHHBI
KOJIOHHY Tpy0 HenpepbhiBHO ONycKaloT
(ocyulectBasior nmojauy  GYypHJBHOrO
HHCTpYMeHTa). '

Hacocom no GypuabHbiM Tpybam
HarHeTanoT MOpPOMBIBOUHBIA pactBop. OH
IPOXOAHT Uepes CleyHatbHble OTBEpPCTHS
B [0JI0T€ H HaNpaBafeTcHd Henocpen-
cTBeHHO B 3a60H co cropocThio 15...
30 m/c. B pesyabrare 3TOro 3afoi HH-
TEHCHBHO OMbBIBAETCs, a MOPOMBIBOUYHbI
pacTBoOp MO KOJbLUEBOMY 3230pY MeXny
OYpPHJbHBIMH TPYGaMH H CTEHKAMH CKBa-
JKHHBl BBIHOCHT H3 326051 Ha IOBepx-
HOCTh 3eMJIM YaCTHibl BbIOYPEHHOH MO-
poabl. M3 cKBaKHHbl IPOMBIBOUHBIH pa-
CTBOp CTEKAeT MO0 HaKJIOHHOMY Xesoby
(rme M3 Hero ocaxjaeTcsl BHIOYpeHHasH
nopoja) M nonajgaer B NPHeMHBIH yaH,
OTKyJa OYpPOBBEIM HaCOCOM €fO BHOBb
nogalr B cKBa)kHHy. IliorHocrs mpo-
MBIBOYHOFO pacTBOpa AOJIKHA IpeBbl-
wath mJaotTHocTh Boabl Ha 20...409;. Tpo-
MBIBOUHBIH PacTBOp HCHOJB3YIOT He
TOJbKO [Jf BblHOCZ YACTHH MOPOIHI
H3 3a06051: TOHKHH CJ0H FAHHBL, KOTOpas
BXOAHT B COCTaB NPOMBIBOYHOTO pacT-
BOpa, OTKJALbIBAACh HA CTEHKaX CKBa-
JKHHBI, YKPeIasieT HX U NpejoXpaHsieT OT
o6BasioB. Kpome TOro, NPOMBIBOUHBIH
pacTBOp OKasbiBaeT Ha INPOAYKTHBHAIH
njacT gaBJjeHHe, TeM CaMbIM Ipesoxpa-
HASI CKBAXKHUHY OT NPeXKI€BPEMEHHBIX Fa-
30BbIX BHIOPOCOB.

Typburroe Oypenue OTAHYAETCH OT
poTOpHOro TeM, 4To GypOBOH ABUraTeb
(Typ60o6yp) ONYCKalT B CKBaXXHHY H
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KPEensiT HeMOCPeACTBEHHO Haj J0JOTOM.
Typ6o0yp Bpamiaercss 0Ol JeHCTBHEM
HPOMBIBOYHOI'O pacTBOPa, KOTOPHIf no-
20T B Hero no OypHJIbHbIM Tpy6aM nom
GoJbliMM JaBJjedyeM (B 3TOM cayuae
NpOMBIBOUHbIH PACTBOP SIBJASIETCH HOCH-
TejeM 3Hepruu). B npouecce OGypeHus
OypHJbHBLIE TPYObl OCTAIOTCH HENOJBHK-
HBIMH, BPaUlaloTca TOASbKO Basa Typ6ob6y-
pa ¥ 10J0TO.

Creuku o6paszoBaBiuefics CKBaXKUHb!
YKPEIIAIOT CTaNbHbIMU OGCANAHBIMU TPY-
6amy (puc. 2.2). IlepByio KoJIOHHY 06-
CAIHBIX ‘TPY6 HA3LIBAXT KOHAYKTOPOM.
B 3aBHCHMOCTH OT reoJIOrH4YecKOro pas-
pesa Tpy6Gbl KOHLAYKTOpPa JHaMeTpoM
225...400 MM onyckaioT Ha pasnUYHYIo
ray0uHy, HO o6bigHO He Huxe 300 M.
[IpocTpaHeTBO MKy CKBAXKHHOH H KO-
JIOHHOU KOHAYKTOpA 3aJHBaIOT UEMeH-
TOM [0 BbIXOA HOCJAeNHero Ha NoBepXx-
HOCTB, 3JTO ofecrnedyuBaeT HajexHoOe
KperyieuHe CKBaXXHHbl, MPENsTCTBYeT
OGpYLIEHUIO BepXHHX Haubonee PbIXJablX
Nnopoa W NpeaoXpaHseT CKBa)HHY OT
NPOHHKAHHA B HEe BOJb! H3 BEPXHHUX IIa-
CTOB.

Bropasn kosowuwa o6canubix Tpyo,
onycKkaemasi BHYTDH KOHIYKTOpa, $IB-
JAETCS IKCIIYaTaiuHoOHHOH ¢ 1HaMeTpoM
Tpy6 125...200 mM. B GonbuinHcTBe Cay-
qaeB ee ONYCKaleT B NPOAYKTUBHBL
naact. [IpocTpancTBO MexXAy 3Kcmiaya-
TALHOHHOW KOJOHHOH M CKBAXKHHOH, Ha-
YHHAA OT HHM3a KOJOHHBI, 3a1HBaIOT Ue-
MEHTOM C BBIXOAOM €ero B KOJiblLeBoe
npocTpaucTBO Mexay Tpy6amu ua 20..
30 M. OGcaaguasi KOJIOHHA NPefOXpaHAeT
CKBAXHHY OT 0OpYLIEHHA H NMPOHHKAHHA
B NPOAYKTHBHLIA N1aCT BOAb H3 BePXHUX
FOPH3OHTOB, a TakXe NpejoXpaHseT ra-
30HOCHBIA MJIACT OT NOTEPb rasa B BhILle-
JIeKAHe CJIOH, eCqU OHH COCTOAT H3
MOPUCTBIX MOPOJ HJIN HMEIOT TPeHHHDI
Bepx sxcniyarauuouHoil KOJOHHbL Kpe-
AT B KOJOHHOH FOJOBKE.

3a60u CKBa)KHHBI HUMEIOT 3aKpbLTYIO
H OTKPOLTY!O KOHCTpyKyuu. B nepBoM
cJydae IpOCTPAHCTBO MeXJy NOpoAaMH
H IKCMAYaTAHOHHOA KOJOHHOH nemeH-
THPYIOT Takxe U B npejgefax NpoaAyK-
THBHOTO mJacra. {locne 3TOro B KOJNOHHY
ONyCKawT creumasbHb  CTpensiouHi
annapar (nepdoparop), NyaH KOTOPOro
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Puc. 2.2. Cxema rasonof KOpenHaf 3aABHXKKaA;

CKBAKHRD

1— gKojoHHA KOHAYK-
Topa; 2— 3KcanyaTaun-
oHHaA KoJjohHa 150 mwm;
3— KoJloHHa (DOHTAHHBIX
Tpy6 80 mm; 4— nepe-

6— peryJHpyiolHe mry-
nepa; 7— 6GaiiMak Ko-
JIOHHBl, fy— HJaCTOBOE
AaBlaeHHe; p3—— 3a60H-
Hoe paBjende; 6 — ray-
6HHA BCKPLITHA NJAaCTa;

pongas KaTymwka, 5-— h — MOMHOCTL HJACTa.

NpoXoaaT yepes TpyOy, Cl10H uemenra u
yrayOnsloTcA B NOPOAbl, B pe3yjgbraTte
4ero OCyWecTBaAserca nepdopauus 3sa-
0od. 32604 CKBaXKHHDBl 3aKPHLITOH KOHCT-
PYKIUHH MMEIOT NpedMYilleCTBEHHOE pac-
npoctpadeuue. Eciu nopoabsl npoayx-
TUBHOI'O NiacTa ycToHUUBbl (Hanpumep,
H3BECTHAKH), NPHMEHAIOT 32604 OTKpPbI-
Tofl KoHCTpyKuMH. B 3tomM ciydae 3kc-
MJIyaTalHOHHYI0 KOJIOHHY ONYyCKaloT B
KPOBJIO NPOAYKTHBHOrO fnacra H ue-
MEHTUPYIOT, 1ocse dero GYyPAT CKBAXKU-

H
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HY B rasoHOCHOM mJjacre #Ha Ttpebye-
MYIO rayGusy.

BuyTps 3kcnyaTanHoHHOR KOJTOH B!
ONyCKaioT KOJIOHHY (OHTaHHbIX TPYE,
10 KOTOPO# NPOUCXOAHT ABHIKEHUE rasa
oT 34606 K yCTbIO CKBa)Kuinl. KosoHHy
dourasunlx Tpy6 kpenar B TpyOGHOf ro-
JOBKE, KOTOPYIO YCTAHaBJUBAIOT Ha
KOJOHHOH roJjoske. B 3aBucumoctu or
ne6uTa CKBAXKMHABI (QOHTaAHHble TPYG6b
uMeoT pasaudsplli  auamerp  (50..
100 mm). CKBaXKHHB!, UMEIOILHE BbICOKOE
naBjenne (Gosee 8 MIla)-u Goabwne
nebuthl (6oee 500 Twic. wm/cyT), pe-
KOMEeHJyeTcsl 3KCIJIYaTHPOBaTh d4epes
o6canubie Tpy6nl. Ecau ras conepxur ce-
pPOBOJOPOJ, 3KCIWIYaTALHIO CKBAXUHBI
no obcansiblM Tpy6am He NPOH3BOASAT
BCJEACTBHE KOPPOAHDPYIOLIEro Bo3aefcT-
Bud rasa ga credku tpy6. Ilpu nobeiue
rasa, cojep>kauiero ceposoaopPoO, Npo-
CTPAHCTBO MEXAY (POHTAHHBIMH M 06Ccaj-
HbIMH TPyGaMu repMeTH3HDPYIOT B HHK-
Hell 4acTH creytasbHbIM YIVIOTHEHHEM, a
B BepxHell 4acTH — C [OMOIUbIC CaJjb-
HuKa Tpy6uofl rosopky. Jobbiuy rasza Be-
AyT N0 (OHTAHHBIM TPyOaM, KOTOpble B
clyyae KOPPO3UM 3aMeHSIOT HOBBIMY.

Ha ycrbe ra3oBoil CKBaykKHHBL ycTa-
HaBAUBAIOT ClenHadpHoe 06opyroBague,
KOTOPOE COCTOUT U3 KOJIOHHOH rOJIOBKH,
Tpy6HOl roJOBKH M QOHTAHHON apmary-
pul. Kostogias rosioBKa CJayXuT A4 rep-
MeTH3a MU BCeX KOJOHH 06canublX Tpy6,
ONYIIEHHBIX B CKBA>KHHY, U SBJSAETCH
onopoit Tpy6Ho#i rosoeku. Tpybuas
roJIOBKa repMeTH3MPyeT KOJbeBOe [po-
CTPAHCTBO MEXAY nocjaefgeldl KOJOHHOH
o6canuplx Tpy6 u oxTaHAbLIMU TPyGamu
M CJAYXHT [Jfl NMOABECKH H YKPeIJIeHUSH
dhouranublx Tpy6. Bokosbie orBOaAb Ha
TPYOHOH roJIOBKE MO3BOJAIGT OCYILECTB-
JFTh He0OX0aUMble ONepauu: KCIIya-
TAUMIO CKBA>XMHBI [0 KOJIbLIEBOMY I1pO-
CTPAHCTBY MeX 1y QOHTaHHbIMYU ¥ 06caj-
fbiMu Tpy6aMu, HargeTague BOAbl HJH
pacTBOpa IMpH IVIYWEHHH CKBAXKHHBL,
3aMepnl AaBJefHs raza B MeXTpy6HOM
npocrpaucree, or6op npo6 rasa u up.

Ha tpy6uolt rosoBke ycragapiu-
BalOT (hOHTAHHYIO apMarypy, 1O OTBO-
1aM KOTOpO# MPOHCXOAUT IKCIAyaTauus
ckpaxuupl. PodragHas apmarypa Obi-
BaeT ABYX THIIOB: KPecToBas u TPOHHH-

12

koBasf. Kpecropasg yno6uee B 3kcnaya-
Tauuu (magag BbHICOTA, CO3AaHUE CHUM-
METPHYHOH Harpysku Ha YCTbe CKBAXKHU-
Hbl), MOHTHpPOBAThL ee npoiue. TpoltHu-
KOBYIO YCTaHaBJHBAIOT B TeX Caydasx
KOrja ras umeeT nHpUMecH, KOPPOAHPYIO-
mwHe apmarypy (ceposoaopon). Hau-
6osbiieil KOppo3uM noapepraercd TPOH-
HMK B MeCTe [OBOpPOTa CTPyH rasa u
nepexona ee OT BEPTHKAJbHOIO NBHIKe-
HUSA K ropusouTasptHomy. [ a3 or6upaior
yepe3 BepxHHIl OTBOJA, 8 BO BpeMsl ero
peMoHTa — uepe3 HIKHUH. :

PeryaupoBath paboTy CKBaXKitHbl
3aABHXKAMH HeJb3fl, TAaK KaK 3TO NPHU-
BOAMT K UX OblcTpOMY usnocy. Hnd cos-
NaHus Ha CKBA>KUHY NPOTHBOLABJEHHSA
[IPUMEHSIOT [ITyluepa, T. €. CyyKeHHble
orBepcTug (auamerpom !...40 mwm), Ha
KOTODbLIX ApOCCenupyercst 1aBjieHHe ra-
3a. Jlaa tpeGyeMOro CHUXKEHHH AaBJje-
HUs noabupaloT Wryuep Heo6XoiHMOro
nuamerpa. Ilo mepe or6opa rasa gasJe-
HHe najaeT U WTYyuep 3aMeHsoT APY-
rum — 60apuiero  auamerpa. Jebur
CKBA>KHHBl HA3HAYAIOT MAKCHMAJBHO A0-
nyctumMbiM. OH e [0/KeH IpeBoCxo-
IUTh BeJUYHHDBl, NPH KOTOPOH BO3MOX-
HO paspywesue 32605 U, KaK cjaencTBye,
BHIHOC [lecKa, a Tak)Ke NOATAruBagHe
noaBelleHHbIX BOA. Kpome TOro, ne6ur
J0JKed OblTh TAKHM, 4yTOObI naBjeHue
or6opa rasa OblIO JOCTATOYHBIM [JS
TPAaHCNOPTHPOBAHHUA ero K TOJOBHOf
KOMIpPeccopHoR cTaHuuu.

Creutduka IKCIayaTauuy rasoBblx
MECTOPOXAEHUH COCTOUT B TOM, YTO BeCh
106bITHlil ras #eo6xoauMO HeMeLJEeHHO
TPaHCNOPTHPOBATh K 006BEKTAM noTped-
Jenus. [Tostomy npu Ha3zHAUCHUY PEXH-
Ma paboThl rasoBblX CKBAXKUH HYXXHO
YYUTBHIBATH NOATOTOBJEHHOCTb NOTPe-
Gureseil K HCIOJb30BAHUIO [A3A K PEIKHUM
ux paborsl. Ecau B6aM3H roponos,
NoTpeSJAfIoMX ras, ecTb MNOA3eMHOe
Xpaguinge, pexuMm paboThl raszoBbiX
[IPOMBICJTOB MOXKET He COOTBETCTBOBATD
pexxumy norpebaenus, TaK Kak H30bl-
TouHpll rasz Gyayr #anpaBidATb B Xxpa-
HUJTHILE.

Oraenbrble CKBaXHUHbl HA rasoBhbIX
NPOMBICAAX NPHCOCIHHSAIOT a30NpOBO-
JaMu K KOJJIeKTOpaM, KOTOpbie 3aKaH-
YUBAIOTCH NMPOMBICJOBON rasopacnpene-
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JuTenbHol crannuefl. Ha BoIKMIHBIX JU-
HUuAX nocsie GoHTAaHHOH apMaryphl ycra-
HaBJUBAIOT NpefloXpaHuTeNbHble Kiana-
Hbl M MaHOMeTphl. BhrlKuaHbie JaHHHU
COBNMHAIOT C cenapaTopaMu, B KOTOpPbIX
ras OYHUIAETCA OT TBEPALIX M MMUIKHUX
MexaHudeckux npumeceil. M3 cenapa-
TOpa ras nocTynaer B ra3ocGopHbI
KoanexkTop. KoauuecTBo [A06bIBA@MOro
rasa u3MepsioT cdeTyukKom. B mecre
npucoeauieHUsl ra3ooTBOAAWEH THHUH K
KOJUIEKTOPY YyCTaHABJIHBAIOT 3alBUXK-
Ky, o6paTHublil Knanad u OTBOL C 3aji-
BUXKOH JAnst MpOAYBKH rasonpoBOJa.

[Ipu npoxokaeHuu uepes perynau-
pyIowHil wrynep BceaeacTBUE NajeHuA
NaBleHusi ra3 CHUJIbHO OXJaXXuaercs,
No3TOMY HeoOXOAUMO NPHHUMATL Mepbl
NpoTHB 06pa30BaHus FHAPATHLIX H Meas-
HBIX Opo6ok. Kpucrajanoruapatamu Ha-
3b[BAIOT COeAMHEHUS YIJIeBOIOpOAOB C
BOJIOM, 1O BHeWIHeMYy BHIy HanmoMHUHAaI0-
wue Jgen. J1sa npenoxpaHeHus rasomnpo-
BOLa OT 3aKy[IOPHUBaHHA B Hero oGhIyHO
nojamT MeTaHoa (MeTHJAOBLIH cnupTt).
JleficTBHe MeTaHOM2 3aKII0UAETCH B TOM,
4TO OH 00pa3yeT C BOLAHLIMH NapaMu
pacTBOp, KOTOPHIH HMeeT HU3KYIO Temre-
parypy 3aMmep3aHdss M JIerKo MOXKeT
6biTh ynaaed #3 rasonposoga. Ha
[IPOMBICJIOBOHl  rasopacnpepensuTe]pHON
CTAaHUUH Fa3 BHOBL OYHULAIOT B cefnapa-
TOpax, OCYWaioT # INpPOH3BOAAT €ro
yuer. Ecaiu ras cojpepur cepoBOAOPOL,
TOrga [0 [OoJAa4Yud B MAarCHCTPalibHbIH
ra3onpoBOj ero O4UaloT OT CePOBOMLO-
pona. M3 rasopacnpenenureibroit craH-
LiMKM ra3 nocTynaeT B TOJOBHYIO KOM-
NPEeCCOPHYIO CTAHIUIO UJH, eCJU NaBhe-
HHe oT6opa JOCTATOYHO BEJIHKO, HeMNo-
CpeNCTBEHHO B MArHCTpasibHbIA rasonpo-
BOJI.

2.3. lazel
KOHAEHCATHLIX MECTOPOMAECHMUH

[na ornenbHoro BewecrBa 3aBHCH-
MOCTB YIIPYroCTH NapoB OT TeMIepaTyphl
umeer Buj Kpupo#t AB, o6paineHHoil BHI-
YKJOCTLIO K OcH Temneparyp (puc. 2.3).
Kpupasi 3akauuuBaercs KpUTHYECKOH
toukoit. CxuXeHue rasa npu temnepa-

CJ Tmakc

Aeyxdiasnar
cucTema

Tapon M
Temneparypa

Puc. 2.3. JAnarpamma
RaBJERHE —TeMnepaty-

pa Mif pacTeOPpHMBIX
cmeced

Type Bbllle KPHTHYECKOH HEBO3MOXKHO.
YcioBHO 06JaCThIO KULKOTO COCTOAHUA
Ha3bBawT 060aCTh, JexXawylo Bbiule
KpupoH (as3oBOro paBHOBECHS Mexny
OCbI0 OPAMHAT M KpUTHHECKOH usorep-
Mofl, a Bca ocranbHas o6JgacThb OTHO-
curcs K o6aactu ra3oo6pasHoro coCTos-
Hus. UeMm Bule KpuTHYecKkas Temnepa-
Typa rasa, TeMm Jerde OH MOXeT OHTh
cRoHneHcupoBaH. Kpurudueckas Ttemne-
partypa Bo3nyxa mubyc [40,7 °C, u opu
o6bIYHBIX apaMeTpax aTMocdepn (AaB-
geuun 0,1 MIla u remneparype 430 °C)
oH npexcrasnfer co6oit ras. [lponau,
KOTOPHH CONEPKUTCA BO MHOTHX UpH-
POLHBIX Tazax, Nnpu obLIYHBIX YCJIOBHAX
JIETKO MOKeT GhTh CKOHACHCHPOBAH, €ro
KputHdeckasa Temneparypa 95,7 °C.
Haxoseu, Bona, Haxoadwascs npu
OObIYHBIX YCNOBUSIX B XHIAKOH ¢ase,
MMEeT KPUTHUECKYIO TeMmOeparypy
374,15 °C. CkasaHHoe BbIlIE OTHOCHT-
€5 K 4MCTHIM KHIKOCTSAM, 2 He K HX CMe-
cAM. Ecaiw XuaKocTh npeacraBisieT co-
60ll ‘cMmech BewecTB, TOrAa AaBJeHHE
napoB 3aBUCUT He TOJLKO OT TeMIeparTy-
pbl, HO U OT COCTaBa CMeCH. .
3aBUCHMOCTb NaBJEHHA NapoB OT
TEMIepaTypbl ANA B3aHMHO pacTBOpHU-
MbIX KOMIOHEHTOB MMeeT BHI [eTsieo6-
passoit kpusoit LCCaCsM (cm. puc. 2.3),
3necy Touka C; — KpHUTHYECKAR TOUYKa
cMmecu. EH oTBedaioT KpHUTHYECKasd TeM-
neparypa cmect Typew H KpUTHUECKOE
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naBneHue cmecH Pipcuw. JleBee Kputu-
qeCKOH H30TepMbl CMeCH HaXOAHTCH XKHUL-
KOCTh, NpaBee — ra3 {(nap). Kpuruyec-
Kad TOYKa He COBIAjaeT ¢ 3KCTpeMalh-
ubiMH Toukamu Kpusok LC;C:C3M. B
CBAI3H € 3TUM BO3HuKaer o6nactb o6par-
HbIX SIBJIEHUi, T. e. NPOLECCOB KOHMEH-
CallMy Y HCrapeHuss, TNpoTeKalomux B
HanpaBleHUuaX, POTUBONOJOMHBIX TEM,
KOTOpble HMeIOTCH B OObIYHBIX YCAOBUAX.

Paccmorpum  npouece  ucnapenud,
NpOTeKaIUil npu NOCTOAHHOHA Temne-
parype f1. Bwolwe kpumoit LC,, 9Badi0-
IeHCd KpUBOH KHUNEHHS, HAXOLUTCH
x)uakoers  (1009%). Tlpu nouuxenun
NaBJeHUs HaupHaeTCd NpOLeCC ucnape-
HUS, U KOJHYECTBO XXUIKOH ¢a3bl yMeHb-
waerce. [TyuxTupHble JuHuu Ha puc. 2.3
AIBJSIOTCS KPUBLIMHM IOCTOSHHBIX OTHO-
wenuit kupkocts — nap. Ilpu nepece-
gyeHuu kpuBoil koujeHcauun Ci1CCsM
BCH XKMAKOCTH NpeBpaiaercd B nap. Ta-
KO npopece aBASETCH NpopeccoMm Hop-
MaJbHOTO UCHApeHHd, TaK KakK NpH CHH-
JKeHHH JaBjeHusl >KHIKOCTh HCnapser-
ca. Tlpu remneparype f» mpouecc npo-
TeKaeT <JelylomuM o6pasoMm. Buiwe
TOuKH n Haxoaurcd nap. Ilpu cuuxe-
HUU [AaBNeHHd B TOYKE 7 HAYMHAETCH
NpoLece KOHAEHCAUHUH, TaK KaK B 3TOi
TOUKe u30TepMa [z NepecexaeT KPHBYIO
KOHJeHCauu. B npouecce paspHeiiuero
CHMDKEeHHUs] JaBJeHHs KOJHYeCTBO KOH-
JeHcaTa Bo3pacraeT ¥ B TOUKe 7, [0-
CTHraeT MAaKCHMaJbHOrO 3HaveHus (AJs
TEMIepaTyphl f2).

ITpouecc xouaeHcauu, oTeyaiouinil
y4acTKy AuarpaMMbl A—~mj, Ha3blBaOT
obpaTHO#i KouJeHcauueil. JlaBneuue,
COOTBETCTRYIOIEEe TOYKe 7, NpPH KOTO-
pOM KOJIUYeCTBO KOHIEHCara SBJAeTCs
MaKCHMaJibHbIM, Ha3biBalOT NaBJeHHEM
MakKcuMmaJnabHoit KouaeHcauuu. [lpu nane-
HefllueM CHU>KEHHH 1aBJeHUd KOJUyecT-
BO KOHJeHCara ymMeHbiaercsd (UAeT Npo-
11eCC HOPMAaJILHOrO HCnapeHus), 1 B TOY-
Ke 713 BeCh KOHeHcar ucnapsercs. C no-
BblileHHeM jaBJjeHud (npu I[r==const)
BCe Mpoueccsl MPOTEKAT B NPOTHBO-
NOJOXKHOM HanpapJeHud, a B npejenax
ydyacTKa n-—#f; NPOUCXOAHT o6paTHoe
ucnapenue. Takum o6pasom, ang pacr-
BOPUMBIX CMecCell NpH Temneparypax H
JaBNeHUSX, [peBLUNAICIINX KpPHTHYe-
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CKHE 3HAayeHHd, BO3HHUKaeT 06JacTbh 06-
paTHbIX KOHJeHCauull ¥ ucnapeuus. Jta
ob6jacTe Ha puc. 2.3 3awTpUXOBaHa.
3aech MakcuMasdbHble NABJEHHT Puake U
reMneparypa Tyaxe HE COBNAnaioT ¢ Kpu-
THYECKOH TOUKOM, a JiexkaT Ha KpUBOH
KOHJeHCaHu.

Va3l KOHAEHCATHBIX MeCTOPOXK ICHUR
npeacTaBJgioT co60fi cMech npenedb-
HbIX YreBOJOPOJOB, OCHOBHOH COCTaB-
JAg0Iel  KOTOpPLIX  fABJSETCH  MeTaH
(80...94%). Conep>xkanue nenraua u 6o-
Jiee TSDKEJBIX YrJaeBOJOPOAOB COCTaB-
aser 2..5%. Opuako BBuUAy TOro, 4TO
KOHAEHCAT COCTOMT H3 BBHICOKOMOJEKY-
JPHBIX COMHeHNH, ero MmaccoBad 101
npocturaer 25%. Hanuuue B rase rsxe-
JbIX Yri1eBOAOpPOAOB (BNiOTL 10 ¢pak-
uu# KepocuHa) FBJSAETCH OLHOMA H3 OTAHU-
quTEAbHLIX OCOGeHHOCTE ras3oB KOH-
NeHCATHBIX MecTopoxaeHuil. Pasroukofi
KOHJIEHCAaTa MOMHO NMOJYYHTh TOBapHbe
NPOAYKTHL.

[asokoHjeHcaTHbIE MeCTOPOXKACHHUSH
o6pasoBajuch B pesdydbrarte npoyecca,
06paTHOrO ucnapeHus KoHaeHcara, npo-
TEKAoUWero ApU BbICOKUX AaBJeHHAX H
TemMneparypax (B HalKpuTHYecKO#d OG-
JlacTy), NO3TOMY OHM pacnonaramrces
Ha Goabwux rayéuHax, rae rocnojcr-
BYIOT BbICOKMe AaBaeHus. Ecau or6upars
ras u3 Takoro MeCTOPOXeHUS Npu pe-
JKMMe MCTOLeHHs, TO ¢ najleHueM NJja-
CTOBOTO [aBJieHHs] MPOHCXOIUT KOHIEH-
Cayud TAXKeNbIX YIIEBOAOPOIOB B CaMOM
nnacre {o6parHas kouaeucauusd). Ilpu
ITOM CKOHIEHCHPOBAaBiIafACH YacTh rasa
OKa3bIBaeTCsl NOTEePAHHOH AJA N06bluM,
TaK KakK ocraercsa ancopGupOBaHHO# B
nopax rasoHocHoro njacra. Konaugecr-
BO KOHJEHcaTa, BhlAedfioierocs U3 ra-
3a, noxomnut a0 300 cm® ua I M® razoo6-
pAa3HOro TOMIHUBA.

Onua u3 ocoGenHocreil pa3zpaboTKU
razoOKOHEeHCATHONO  MeCTOPOKIeHUSA
COCTOHUT B TOM, YTO Npowecc nepepaboTku
rasa OCyILIeCTBJSIOT HAa CaMOM NPOMbIC-
Jge, T. e. fo6pldy ¥ nepepaboTKy rasa
(u3MUeCKUMY  MeTOLAMH OGDbeNHHSIOT
B O/IUH npoyece. JIpyroil oTjauquTesbHodl
YepTOH FBJASETCA BHCOKOE JaBAeHHe, U3-
3a 4yero Heo6XOAMMO NPUMEHATb CIe-
LHaJbHYIO NOPOTOCTOAULYIO annapartypy
u 1py6onposoanl. Kpome roro, o6eay-

OnekTponnas 6ubnuoreka http://tgv khstu.ru/



. MUBaTh 0GOPYNOBaHHE JOJKEH BbICOKO-
KBaauUUUPOBaHHbI{l epcoHann.

CyliecTByYIOT ABa MeToaa 3KCHiya-
Tauuy rasoKOHLEHCATHbIX MeCTOpoXKie-
_HHH: ¢ moAAepIKAHHEM IJTACTOBOrO 1aB-
JeHHSl HarferaHHeM B maact padodero
aredra (3amMKHYThif uMKI) B 6e3 noanep-
JKaHusd naBjedus (pasoMKHYTHI wHK).
OcHoBsbpiMH  (paKTOpaMu, Olpenensio-
IHMH BBIGOP METOAA 3IKCIJIyaTalHd ra-
30KOfI€HCATHBIX MECTOPOXKeHHil, ABIA-
JOTCA: BeJUYHHA NPOMBIILIJIEHHLIX 3ana-
COB rasa B MECTOPOXKIEHHH; KOJIHUYECTBO
KOHIeHCATa, KOTOPbI BhIICNAETCS U3 ra-
332 MNpU CHIDKeHUM [aBJIefiud, H ero
COCTaB; PeXXUM MJacTa, OAHOPOAHOCTD
n1acrTa 1o NOPHCTOCTH, NPOHHUILAEMOCTH
T I

Harwerague pa6odero aresra B
MJIacT NPUMEHHIOT TpH  JIOCTATOYHBIX
NpOMbBILINEHIBIX 3anacax ra3a H TakoM
cofepKaguu KOHIeHCaTa, NPH KOTOPOM
Kanurajbfible BJOMeHHS B 100bMY H
nepepaboTKy rasa O6yayr onpaspasbl
nojydaemuMm Kosaegcarom. [pu seopno-
POMHBIX KOJNEKTOpaxX H HeA0CTaTOYHbIX
3anacax ra3a nojjaepxasue NJacToOBOro
JaBJIeHHsT MOMXET 0Ka3aTbCd 3KOHOMH-
yecKu He OOOCHOBaHHBIM. Toraa 3Kc-
nnyaraguio OCyIIecTBASIOT MO pa30MK-
HYTOMY UMKJY, T. e. IpU peXuMe HUCTO-
wefus. B kadecrBe pafouero aredra
1J9 HargerTaqus B IJIACT CJAYXKUT CyXoil
ras (npH COOTBETCTBYICLIMX YCJOBUSX
BO3AYX UJIM BOAA).

Hepocrarkom Takoro crnocota no6ni-
4y gBJSIETCS TO, YTO CyX0il ras cpasy
fe MoXeT OblTh HUCHOJB30BAH AJF IO-
rpeGaenus. * Ero  ucnonab3yior  TOJBKO
JUILL NocJe J06bMH U3 MEeCTOPOMACHHUST
Bcero koHaencara. IlpeumymecrBo ke
COCTOUT B TOM, 4YTO #a Harferasgue
ra3a 3aTpavuBaioT Mefblle IHePruu, Yem
Ha BO31yX, TaK Kak JaBlefHe rasa
CHUPKAIOT TOJNBKO N0 NABJEHUS MaKCH-
MaJbHOH KOHAEHCAUH, KOTOpOe COCTaB-
JFeT NPHMEPHO NOJOBHHY [aBJE€HHS B
nnacre.

‘Tlpu sKkcnuyarauuu rasoKoHzeHcar-
HOr0 MeCTOPOXEeHHS N0 NepBOMY MeTO-
Ay ra3 Hu3 3ajeXxu oréupawT 4Yepes
IKCILIYaTAUHOHHDbIe CKBAaXKHHBL, a pabo-
YUl areHT 3aKadyHUBAIOT B IJACT Yepe3
farferarenbfble ckBaXkufnl. Cyxof ras

HArHeTaloT B BePXHIOIO 4acTb 3aseXH,
O6nanas MeHpuiell MIOTHOCTHIO MO CPAB-
HeHHIO C CHIPLIM ra3oM, Off He NepeMeriu-
BaeTcd € HUM M B Npouecce farge-
TaHug BhiTecHgeT nocaeasuii. Ilpu 3xkc-
NAyaTauuu MeCcTOPOXKIEHHS 10 Pa3OMK-
HYTOMY LHKJY OT LO6hBAEMOro rasa or-
NeJFI0T KOHAeHcaT Npu AaBJeHHH MaK-
CUMaJbHOH KOHAEHCAUMH, HOCHe Uero
CyXofl ras HanpapagioT K norpefu-
TeJO.

2.4. O6paborka npupoaHoro rasa

Ocymika rasza. Coaep>kanue Biaru B
rase np ero TpagcnopTHPOBAHHU YACTO
BLI3LIBAET Cepbe3Hbie IKCIIYaTaHOH-
fble 3arpyinsenus. [lpu onpenenesHbix
BHEHIHUX YCIOBUAX (TeMmmeparype #
AaBJeHUH) BJara MOXeT KOHIeHCHPO-
BaThCsl, 06pa3oBbBATh JeAsHbie NPOOKH
M KpPUCTAJNIOrHApPaTHi, @ B NMPUCYTCTBHH
CepoBOAOPOAA H KHCIOPOAA BhI3bIBATh
KOppo3Hio TpyGonpoBOLOB u 060pyno-
pauus. Bo uaberkanue nepeducyedHbix
3aTpyAHeHHH ra3 OCyIialoT, CHHXKas TeM-
neparypy Touxku pocet fHa 5.7 °C Hu-
ke pabodefl TemnepaTypsl B rasonpo-
BOJIE.

[lpu TpascnopTHpPOBAHUN OCYIIEHHO-
ro rasa TpybonpoBoj MOXHO NpPOKJIabl-
BaTh Ha MEHbUIYIO TJIYOHHY, YTO yMeHb-
waer Kanurajobisoxenus. HauGonbuiue
TPYAHOCTH NPH TPaHCNOPTHPOBAHUU ra-
30B NO MarucTpajpbHbpiM -ra3onpoBoOaaM
BO3HHKAIOT Npu 06pa30BaHuUM KPHCTAJN-
jgoruaparos. MHorue rasn (meras, aTaH,
nponad, 6yTaH, yriekucabil ras u cepo-
BOLOPOL), HacbilueHHbie BJarof, npu
onpefeneHHbiX 3HaUeHUAX TeMIepaTyphl
¥ LaBJeHUA 06pasyioT ¢ BOLOH (B XKHj-
Koil ¢pase) coeauseHus, ga3biBaeMbie
kpucraanoruaparamu. Ecau Biara yna-
JeHa M3 rasa u ras oxKaspiBaercd fHe-
HACHIHEHHBIM, KPHCTANJNOTHAPATHL He
o6pasyorcs.

Brewige KpucTanaoruaparsl NOX0XH
fga Oenylo cHeroo6pasHyio KpHCTAINU-
YeCKylo Maccy, a Npu YNJIOTHEeHUH Ha-
NMOMHHAIOT Jef. JTO HeyCcTOfuuBbie coe-
AUHEHHS, KOTODble NpU OnpejpesieHHbix
YCIOBHAX CpPaBHUTENbHO JIerko pasJa-
rajorcs Ha cocraBHbie yacrtu. Cocras
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‘HOBECHOro COCTOAHHA THAPATOB.

Hblfi ra3 ¢ OTHOCHTENh-
HOH naoTHocTsio 0,6; 3—
ApPHPOAHBI ras ¢ OTHO-
CHTENBHON NAOTHOCTHIO
0,7, 4— npuponublii ras
C OTHOCHTEJBHOH mJoT-
HocThio 0,8

Pac. 2.4. Kpasbie pan-
HOBECAOro cocroaAan
raapaTos Merasa sl nps-
POJHBIX a30B B 3aBHCHA-
MOCTH OT TeMNepaTypu #
aaBJjeHas

1— merau; 2-— npupon-

KPHCTaJJIOFHAPATOB  YrJeBOLOPOOB
caenyowuit: CHy-6HO wnu  CH,-
-7HQO; C2H6-7H20; CsHs- ISHQO.
[Tpuponusiit ras ¥ Boaa NOpPeICTaBAAIOT
co60fl MHOrOKOMIOHEHTHYIO
KOTOpasd [aeT CMEeLAHHbE KPUCTAJIO-
runparsl. OHM  yCTOHUMBEE TFHAPaTOB
HHAMBHAYAJbHBLIX yraeBopoponoB. Ha
puc. 2.4 noka3zaHbl KpuBbie 06pa3oBauud
rHAPaTOB Me€TaHa M [IPHPOAHBIX ra3oB B
3aBUCUMOCTH OT TEMIepPaTyphi M AaBJje-
Hus. CamMu KpHBble 1aI0T YCJOBHSA paB-
ITpu
TAKOM HM3MEHEHHUH TeMIIepaTypbl ¥ LaB-
JIeHus rasa, Korja TodKa, oTBedalmad
COCTOSTHUIO ra3a, pacHoJIOKUTCH BbILIE U
JeBee KpHUBOH, OyneT HMATH npouecc
ob6pasoBanud ruapara. Huxxe u nmpabee
KpUBOH HaxonuTcd 061aCTh Pa3ioKeHud
THAPaTOB. .
J1As OCYIIKH rasa npuMeHsiioT crnoco-
66l a6CcOpOIMOHHDBE, T. €. [OrjJoeHue
BOASHBIX MapOB >KHIAKOCTAMH, ancop6-
L{MOHHBIC, T. €. [OrJIOWEeHHe BOAAHBIX
[1apoB TBepAbIMH cOpOeHTaMHu, H ¢usu-
JecKHe — MPOCTOE OXJAXKACHHE WK OX-
JaxkaeHue ¢ pocjenymomed abcop6-
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cucTemy.

Puc. 2.5. KanejbHbii HyBadus naBieHuli; H—
OROPA3ATOP WroJpyatelii  peryaupo-
I— pesepByap; 2— BOYHbIH BeHTWIn; 60—

XKHAKOCTHOMEDHO® CTeK-
J10; d— wWTYylUep ¢ Kpa-
HOM JlJ1f HaNOJHEHHR pe-
3epByapa  OAOPaHTOM;
4— TpyGKa A8 BuIpaB-

CTeKN0 A8 KOHTPOJs
pacxojda oJopauTa; /—
cHyCKHOMH wWTyuep ¢ Kpa-
HOM; 8— BeHTHJIH

uued. Hlupoxoe pacnpocrpaHeHue mno-
Jyuaun a6copOGuuOoHHBIH €¢noco6 OCyuiKH
rasa [AM3THJICHIIUKONEM H TPHUITHIEH-
FJIMKOJIEeM, BOJHbIE PacTBOPbI KOTOPBIX
06s1aa10T BbICOKOH BJArOeMKOCTHIO, He-
TOKCHUHBI, HE BbI3bIBAIOT KOPPO3UH Me-
TajJa ¥ LOCTaTOYHO CTaGHIbHBL

QOuncrka rasa or cepoBojopopa H
yraekueaoro rasa. B roprounx rasax
HCHOJb3YeMbIX [JiA  rasocHaGxkeHus
rOpoLOB, COLEpXkKalHe CePOBOLOPONA He
NOMKHO mpeBbiwiaTh 2 1 Ha, 100 W
raza. CopnepkaHue YrJexucaoro rasa
HOPMbI He JIUMUTHPYIOT, OLHAKO MO TeX-
HHUKO-IKOHOMHUCCKUM COO6pa>keHusiM B
TPaHCHOPTHPYEMOM ra3e OHO He LOJKHO
npeBbiuiath 29%.
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