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BBEJEHHE

YKnaxoe TONIHBO H CMasOuHHe MaTepHa bl HIPAIOT_OrPOMHYIO
POJMbL B COBPEMEHHOH TeXHHKE.

Bes xHAKOro TONIHBA H Macesx Helb3s cebe NMPEACTABUTH Cylle-
CTBOBaHAA TaKHX OO0/acTell COBpeMEHHOM TEXHHKH, KaK aBHAIMsA, TaH-
KH, aBTOMOGHJIH, TPAKTOPhl, MOPCKOH H pe4HOH Q)JIOTH 'rermo H 3JIeK-
TPOTEXHHYECKHE arperaTtel H T. X.

CoBepmeHHO 0c000€ MECTO 3aHHMAET XHIKOE TOIIJIPIBO B OTHO-
IIEHHH J[BHrarej s BHYTPEHHErO CropaHHs, KOTOPHH BO3HHK, Cylue-
CTBYET H pa3BHBaeTcs Ha 0a3e XHAKOro TOILIHBAa H CyAb6Ga KOTOPOro
Hiepa3pHBHO CBf3aHa C pecypcamu H KauyeCTBOM roproq*&-c‘masoquux
MaTepHAJIOB. » :

KoaoccanpHoe passuTHE Mammmoﬁ TEXHHKH B COBpPeMeHHOM 006-
mecTBe O6GYC/JOBHJIO OrpoMHHE Macmralbl pocTa NPOH3BOACTBA H
notpeb/ieHus XHAAKOrO TOIIHBA M CMa3OYHHX MartepHanoB. [octa-
TOYHO CKa3aTh, YTO MHPOBas AOOuHYa HedTH, 3TOr0 OCHOBHOrQ Ipo-
JAYKTa JJIs NOJYYeHHsi rOPIOYe-CMA30UHLIX MaTe pHa/loB, ONpefeseTCs
8 1941 roay uudpoit cauwe 300 MHIIHOHOB TOHH (He CuMTas pas-
JIHYHHX 3aMeHuTeNel He@TAHHX MPOXYKTOB,KaK-TO: CHHPT, KAMEH-
noyron;:nuﬁ 6€H30/1, CHHTETHYECKHE TONJHBA, KaCTOPOBOE Mac.uo
#7T. 0

MupoBass BOHHA BH3HBAET JajJbHeHWIAR POCT nponanoncma ro-
ploye-CMa3oyHbIX MaTepPHa/NOB, OCOOEHHO B CTpaHaX, pacnonaraxow;nx‘
cootsercteyomumu pecypcamu (CCCP, CHIA u Aurius),

Ecam pocT MOTOpPHOro mapka TpeGyeT 60AbIIErO KOARYELTBA ro-
Ploue-CMa3OUHHX MATEPHANIOB, TO OCHOBHME TEHJEHUHH PAGBATHS
€aMoro MoTopa (aBHrartens BHYTPEHHEro CropaHHs) Beny'r K NOBH:
meHHio TPeGOBaHHA K KauecTBy HX.

OCHOBHbIE NYTH DPa3BHTHA COBPEMEHHOR ABHAIMH ‘3AKJIOYAIOTCH B
yBeIHYeHHH CKODOCTH WOQJeTa, rpy3ofOXbLeMHOCTH, 'pajuyca Heh-
CTBH#, NOTO/KAa, CKOPOCTH HOAbEMA H T. I. -

Beé atm moxasaresu B OCHOBHOM ABJAIOTCA PyHKuMEHR odmeﬁ H
.'mrpoaoﬁ MOLILHOCTH ;MOTOPA.

'm» OcHosHbe . NyTH ﬁasanmsx TAHKOCTPOEHHS TAKKE CBA3AHBI C YBE-

nuermem MOLIHOCTH MOTOpa, TaK KaK TOJBKO COOTBETCTBYIOmIEH

MOIIROCTH. MOTOP ofecneyuBaeT yCH/AEHHE 6POHH, BOOPYKEHHs, 60/1b

jupe CKOPOCTH; XOPOWYIO npoonxumocm Tpeononenue npena'rcmnﬁ

T N .
B cBoi0 ouepesb M aBTOTPAHCNOPT, CTPEMACH K. yBequeumo CKO-
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POCTH, MPOXOJUMOCTH H I'PY30NOLbLEMHOCTH, MJAET MO JHHHH YBEJIH-
YeHNs1 MOLLHOCTH MOTOpa aBTOMOOHJA.

Ecnu Gpatbsi PafiT coBepiiuju nepsHi CBOA MoJeT Ha camoJeTe
c'MoTOpoM B 16 4. ¢., TO cOBpeMeHHbH camoseT CHaGXeH OJXHHM
UJaM HecKOoJbKMMH MoTopamMu B 1000 uam Gosblne 4. €. KaWAHH.

Eciu nepsbie Tauku (Buxxepc, Peno) umenu wmotopn B 40—
50 4. ¢, TO COBpPEeMEHHHI TAXeJuil TaHK cHaGxeH MoTopoM B 500
H 6oJsblie 4. C.

[epsuie aBTomo6uau (Onneas, Pewo, $dopi u Ap.) UMEJH MOTO-
pn B 18—25 4. c¢., coBpeMeHHHe e aBTOMOOW/JIH HMEIOT MOTODH
100—150, 200 u 6osbme 4. c.

Tengenuus K NOBHIIEHHIO Kak oOuie#f, Tak U JUTPOBON MOILHO-
CTH MOTOpPa OCOOEHHO CHJbHA B aBHalUWH. TaxK, K Hayajy BOHHBE
1914 r. N, aBuamoTopa orpanuunBajtack 150 4. ¢., K xoHmy 1917 r.

B aBHalMH npuMensics Mmotop ¢ N, 400—450 a. ¢. (Jlubeptu), K
1930 r. nosBasOTcA aBuanHOHubie motopul ¢ N, B 500—600 4. c.

(8 Axranu — Bpucroas ,IOnurep“— Bo3yyurHoro oxJaxjenus 1 Poac-
Poiic — Boasinoro oxaaxaenus, B CIUA: Pa#it ,Lluxiaou“ u Ilparr-
Yurnu ,Xopaer*, B [epmanun — BMW-VI, Bo Ppanuuu — I'nom-
Pon).

BrcTpult pocT aGCOMIOTHHX MOILIHOCTel aBuajaBurareseft HabJo-
naetca B ocob6ennoctd ¢ 1930 r., H Tenepb aBHaMOTOP € MOIIHOCTBIO
B 1200—1500 4. ¢. aBasieTca OOBIYHHIM.

B cepuftHom npou3BoAcTBe HaxosATcs yxe aBiamoTopr B 2000 4. ¢.
(nanpumep, motopu ,Asumcon* B CIA). Bunyck moropos B 3000
u 4000 z. c. aBaseTcs 3agauedt Oumxafimero Gyayuiero.

Poct a6cooTHO® MOIIHOCTH aBHajBHraTeseH [ueJ Mo ABYM
OCHOBHHM HaNpaBJeHUSAM: 32 CUET yBeJHUYEHHsS OOLIero JHTpaxa ABU-
rateas (S, D u yucaa UUMIHHAPOB) H 3a CYET YBeJHYEHHs JHTPOBOH
MOINHOCTH, T. €. 32 cueT (OPCHPOBKH ABHraTeJs.

O6a aTH HanpapjeHHs (B 0COGEHHOCTH NOC/JELHEE) HMEIOT Hemo-
CPe/ACTBEHHOE OTHOLIEHHE K KayecTBY TOIVIHBA, TAK KAaK C YyBeJHYe-
HHeM 00beMa KaMepH CTOpaHHs c03JaiTca 6ojee XECTKHE YCAO0BHUSA

*IJIf CTOPAQHHA TONJIHBA,— YBEJIHYHBAETCS BEPOATHOCTH BO3HHKHOBE-
'HHAL JeTOHAauWd. Y BEeJHYeHHe YHC/Ia IUJIHHIDOB YacTO NPUBOJUT K
 YXYALIEHUI0 OXJAXJEHHsd ABUraTe d (MHOTOPSAHBE 3BE3AH BO3LYI-
HOTO OXJIaXJCHHS).

JluTpoBasi MOLHOCTD ABHTATE/A 3aBUCHT OT ABYX (PakTOpOB: cpej-
sHero ad(deKTHBROTrO JAaBJeHHS W 4YHC/JIa 00OPOTOB ABUraTe . Y BeaH-
YeHHe 4YHcIa O60pPOTOB JABHraTea s cMAryaeT TpeboBaHHEe K aH-
THACTOHAHOHHHM KauecTBaM TOIJHBA, HO NOBHIIAET TpeOGoBaHHE K
KayeCcTBY Mac/ja, 0COOCHHO B OTHOWIEHHH JIHIKOCTH — CMa3HBalOLLel
CnOCOGHOCTH. : , N

INoBumenue cpeanero 3gdexTHBHOro AABJEHUs, BEAYylllee K yBe=
JUYEHHIO JHTPOBOH MOIUIHOCTH, WAET ABYMSA INYTSMH: IOCPEACTBOM |
HOBHIIEHHS CTENEHH CKATHA H NPHMEHEHHs HaJAxyBa.

B nepBoM caydae NpOHCXOZHT NOBHINEHHE K. II. [. ABHraTeJd H
yMeHbIIGHHE YJeNbHOrO0 PpacXOfa TONJMHBA; BMecTe ¢ TeM IIpH yBe-
JHYEHHH €, PE3KO pacTeT p, H NOBHIIAIOTCA TEMIEPATyphl NHKAA, T. €.
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€0371a10Tcsl 6JIaTONPHATHBIE YCJOBHSL A/ CTOPAaHHSl TONJHBA C AETO-
Hauue.

C yeeauuenuem cmenenu cucamus oguzamens, mpebosanue K aHmu-
OemoHAYUOHHYIM Kadecmeanm monauea nogsiwaemca. Caenyetr 3aMeTHTBD,
YTO NPH YBEJHY HHH CTEINEHH CXAaTHA K. II. J. ABHUraTe s BHaydajde
pacteT OHCTpPO, C JaJbHEHIIHM K€ YBEJHUYEHHEM ¢ K. II. A. MOBbI-
maeTcs MejjeHdo. [lo3ToMy NOBHIIEHHE CTENeHH CKaTHS Bhiie 7
npakTHYeckH cebs He ompasBjamBaeT. [laxke HOBeHllIHe aBHAABHraTeJH
HMEIOT CTeneHb CXAaTHA B 3THX npepesax. Takum o6paszom 3TOT
NYTh NOBBHIIIEHHS JUTPOBOH MOIUHOCTH JABHTaTe/si Hago CUYUTATEL Ie-
JHKOM HCYEPNAaHHBIM.

YBeanuyeHne HagJyBa BeZET K JIOBHILEHHUIO JIHTPOBOH MOIIHOCTH
Asuratens. [ogn 1930—1940 6uman nmepHOLOM YCHJIEHHOH pa3pabort-
KH HajgayBa, H ¢ 1935 roza HarHeTaTeJH CT4IH HEOTbeMJEMOH Y4acThio
aBHAMOTOPA.

Ha npaxkTHke npHMeHeHHe HAAAyBa nNpecjefyeT ABEe LEJH:

1) yBesnnuenne N, Ha 3emse NpPH B3/€TE CaMoJeTa H

2) coxpaHeHHe NOCTOSIHHON MOILHOCTH MOTOpPA A0 PacyeTHOH BLI-
COTHI.

Hacko,srbko HaNAyB BJAsETCH MOIIHBIM (pakTOpoM ¢opCHpOBaHHS
MOTOpa NokKa3niBaeT npumep ¢ mortopowm Paitt ,[luxion“, y koToporo
3a nepuod ¢ 1925 no 1937 rox MOWHOCTE BHIPOCJA noYiu B 2 pasa
6e3 yBeqnyeHHs O6GLIETO JHTpaxa ABHraTeasd: NpupoOCT N,

OT HamnyBa 579,
OT yBelAHueHHA 4Hcaa obopotos 12,29
OT yBeaugenus creneHu cwarus 10,49, Bcero
OT NMPOYHX KOHCTPYKTHBHBIX H3- 94,99,
MeHeHui 15,3%

B HacTofilnee BpeMs B COBpeMEHHHX AaBHAJBHraTe/AX HaALYyB
(P, ) mocturaer 1100—1200 MM pT. CT. H 3TO JANEKO HE SABAAETCS
apepesom.

[lpumenenue HazayBa HMEET KOJOCCAJbHOE 3HAYEHHE IS aBHa-
IHH, ABJASACH BaXKHEHIIHM (PAKTOPOM HOBLILIEHHS JHTPOBOH MOIHO-
CTH JBHTaTeJsl W COXPaHEHHS 3TOH MOILHOCTH C TOJHATHEM CaMOoJIeTa
Ha BuicoTy. Ho HajaayB IOBHINAET p,u TEMNEPaTypy WHKJIA, CAELO-
BAaTe.IbHO, IPHMEHEHHe HA/LYBA NPHBOXAT K HOBHIIEHHIO TPeGOBA-
HHA K aHTHAETOHALHOHHBLIM KAayeCTBaM TOIJIHBA.

Ecan yBesnuyeHnne CTeneHH CxaTHa [BHraTeJsi OCTPO HOCTaBH/IO
BONPOC O CTOMKOCTH TOIJIHMB K AETOHAaIlHH, TO NpPHMEHEHHE HagxyBa
BO3BeJO ero B BaxHedwYyio Npob/jeMy COBpeMEHHOH TeXHHKH, TaK
KaK IPH HajAyBe He TOJBKO NOBHIUAGTCA TEMIepaTypa KOHUA Cxa-
‘THS H YBEJH4YHBAETCA P, , HO 3HAYHTEJBHO NOBHINAETCA HAYaJbHAs
TemMnepaTypa HukJaa, poxogaumas go 200°C.

9710 06CTOATENLCTBO 3aCTABHJIO KODEHHBIM O6Pa3soM nepecmor-
peTb BONpPOC O CTOMKOCTH TORAUB K JETOHanMH. ApomaTHYecKue
YyIJI€BOAOPOALI, A0 CHX MOP CUHTABIIHECS JYYLMIHMH B OTHOLIEHUH
CTOHKOCTH K JAETOHAIHH, C NpUMEHEeHUeM HaJxyBa OHJIH OTOABHHY I'Hl
Ha BTopo# miaH. [IpumeHenue Haznysa TpeGyer TONJIHBA HE TOJbKO
< BHICOKHM OKTaHOBBIM YHCJIOM, onpefeiseMuM CFR-MOTOpHEIM METO-
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JOM, HO H TOIIJHBA, CTOHKOrO B YCJOBHAX MOBBIIEHHOH TeMnepaty-
pHl paboueit cMecH. DTO 06CTOATENLCTBO 00 YCIOBHIO HEOGXOIUMOCTD
KOPEHHHM O06Gpa3oM NepecTPOHTb NPOLLCCH NOJYYEHHS] BHICOKOKA-
YeCTBEHHHX TONJHB. BeH30J H ero roMoJIorH YCTYINHJIH MECTO H30-
OKTaHy, H3O0IIeHTaHy, H3O0NPONHJIOBOMY 3(HDY, HEOreKCaHy u [p.
[lapodasHulit KPEKHHr-IPOLECC YCTYNaeT MECTO KaTaJHTHYECKOMY
KPEKHHTY H T. I.

TakuM o006pa3oM BCe OCHOBHHE TEHAEHIHH Ppa3BHTHA JBHTATEJIs
BHYTPEHHEro CropaHHs TECHO NepenJeTalnTCs H HePa3phBHO CBA3aHH
C Ka4yeCTBOM ropioye-CMa3oYHHX MaTEpHa/IOB, HX pecypcaMH H Cro-
co6aMH MX MOJYYEHHS.

PocT MOTOpHOro napka BH3BaJ He06X0AHMOCTb yBeJHYeHHs [10-
60yl HedTH C LEJbI0 YBEJHYEHHS pPECYpPCOB CBETJHX H MAaCJASHBIX
NPOAYKTOB, HEOOXOAMMBEIX AJs NHTaHHA MOTOpoB. Ho nedtn cogmep-
AT CTPOrO OrpaHMYEHHOE KOJHYeCTBO OTAEJbHLIX (DpPAKIHil, B TOM
yucae H 6eH3HHOBOH. C IeJ b0 yBeJHYeHHd GEeH3HHOBHIX PECypcOB
3a cyeT mepepabOTKH TAXKEJNBIX HEPTIHBIX (PAKLHUA BO3HHK TEpPMH-
YyeCKHH# KPEKHHI-npoliecc.

TeHXeHIHA B MOTOPOCTPOEHHH, BhI3BaHHAs B AaBTOTPAHCNOPTE
CTpeM/IEHHEM K NOBBHIIIEHHIO 3KOHOMHYHOCTH JBHraTeJsd, @ B aBHAllHH,
KaK Y¥Ke CKa3aHo, yBe/JJHYEHHEM JHTPOBOH MOIIHOCTH JBHTATEJIsI (maB-
HHM 06pa30M) IBHJIACh CTHMYJOM K MOJYYEHHIO TOIJIHB, CTOHKHX K
JetoHauuu. B 3THx mesax Obja HayaTa COPTHPOBKA Hecp'reﬁ nepen
ux nepepaGoTKoOi, Jalooliash BO3MOXHOCTb MOJYYEHHS H3 COOTBET-
CTBYIONL[HX HedTeill 6EH3HHOB C NMOBLIIICHHHIMH AHTHAETOHAIHOHHHIMH
KaueCTBaMH, HA4yaJH pasBHBATBCHA NapodasHblil KPeKHHT- H pHPOp-
MHHT-NIPOLECChl, d TaKXKe MOJYYHJ IUHPOKOE HCIO/Jb30BaHHE OTKphI-
THH MHuIx/aIeeM aHTHEETOHATOpP — TeTpasTHJACBHHel. J[lasbHefinas
¢opcupoBKa aBHajgBHraTeJed C NMOMOILBIO HAaALYBa IOCTaBHJaa MpPOO-
JIeMy TOJydeHHsl He TOJbKO TOILIHB C BBICOKMM OKTaHOBBIM YHCJIOM
nopagka 86-—87, Ho ¥ Tak Ha3WBaeMbX BHICOKOOKTAaHOBHIX TOILIHB,
T. €. TONJHB, HMEIOIUX OKTaHOBOe uHca0 Buiue 87 xax-to: 90, 95
100 u BHime.

Jlna mosyuyeHHs BHICOKOOKTAHOBHIX TOIUIMB B JOCTATOYHLIX KOJIH-
.4eCTBaX NOTPeGOBAJIOCh KPOME YBEIHUYEHHS JOOHYH COOTBETCTBY-

.; IOIHX HedTel, coJepKaHX BHICOKOKaUYeCTBEHHEe 6@H3HHbI, IIHPOKOEe
.. TPUMEHEHHUE 3THJIOBOH KUIKOCTH H IPOM3BOACTBO B GoabIIoM  Mac-
" 1ITa6e TaK HA3KBAEMBIX KOMIOHEHTOB BHICOKOOKTAHOBbIX aBHATOILIHB
(naoomaﬂa, H30NeHTaHa, H30MPONHJIOBOrO .3(Hpa, aJKHIHPOBAHHOMN
' ,@POMATHKH, aJIKHIHPOBAHHHX IAPA(QHHOB, HEOTEKCaHd, GEH3HHOB Ka-
i TAIHTHYECKOr0 KPEKHHra, MOJMMeDPH3ANHOHHHX 6&H3PIHOB v Jp.).
: Ecau passuTHe ABHraTesisi BHYTDEHHEro CTOPaHHS B LeJOM LLJIO
,j IO JHHHA TOBHUIEHHS Tpe6oBaHHil K aHTHAETOHAIMOHHHM KaueCTBaM
* TOIVIMBA, K €r0 HCHAapPSeMOCTH, OHHKEHHIO YAeJbHOrO pacxojia Tofl-
umu;a TO HEKOTOpHE OTIEeJbHHE 3JeMeHTH Pa3BUTHS JBHTraTeJ s BEAYT
UK CMAruyeHHI0 TpeOGOBaHHH, TIpeXbABIgEMHX. K TomauBy. Kiaccuue-
" CKHM IIPHMEPOM 3TOr0 MOXET CJHYKHTb NPHMEHeHHe Henocpe,&cmeﬂ-«'
HOTO BIIPHICKA.

HenocpexcTBeHHEN BNPHCK gaeT NPH- ToR ke opcupoBke cma«

XeHAHe TPeOGOBaHHA ~JBHTATeNs K TONJHBY Ha 5—6 OKTAaHOBHX ejH-
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HHI, YMeHbIIEHHE Ha 10—-15% YAeJAbHOTO pacXxoja TOIVMBA H KOny-
CKaeT NpPHMEHEHHEe TOIJIHBA C HeJOCTaTOYHOH CnoCoGHOCTBIO K HCna-
PeHHIO B JBHratesne € Kap6iopaTopoM.

Hepapom HenocpeACTBeHHHR BIPHICK Halle] INHPOKOE IpPHMEHe-
HHe B Tako# crpaHe, xak I'epmaHus, xOTOpas, Kax H3BECTHO, OefHa
pecypcaMH aBHAaTONJIHBA, B OCOOEHHOCTH BLICOKOOKTaHOBOTO.

MecrTo, 3aHHMaeMoe CMa304YHBIMH MaTepHa/aMH B o0lueM 6GasaHce
NPOH3BOLCTBA H NOTpelbaeHHs ropioye-CMa3ouHbIX MaTepHaI0B, BECbMa
3HauHTe ] bHO. [EcaH MupoBoe norpe6/eHHEe KHAKOrO TOIIHBA OIpe-
JeJaseTCs B HECKOJbKO COT MHUJJIMOHOB TOHH, TO MNOTpe6J/eHHe cMa-
3049HBIX MaTepHaJoB cocTaBaseT 6ojee 10 MJIH. TOHH B TOL.

JiBurategbp BHYyTpeHHero cropadus TpedyeT KayeCTBeHHHIX CMa-
30YHBEIX MaTepHaJIOB.

OCHOBHBIM HCTOYHUKOM IOJY4eHHs CMa30YHHX MaTepHaJIoB TaKxe
aBasercs HedTb. PacTuTe/bHbie Macja M XHBOTHHIE JKHPH B IIPOHU3-~
BOACTBE CMAaSOYHHIX MAaTepPHAJOB HIPAIOT TOJIBKO INOACOOHYIO DOJb,
OT xayecTBa NpHMeHSAEMBIX CMa304YHBIX MaTepHaJIOB 3aBHCHT HaJex-
HOCTb PabOTH MOTOpAa, CPOK €ro ca1yx6u, HarapooOpas3oBaHHe B Ka-
Mepe CropaHus, MeXpPEMOHTHBE CPOKH H T. X.

B oco6ennocTH xecTkue TpeOOBaHHA K KauyeCTBY Macjaa Opejnb-
ABIAIOT COBPEMEHHHE aBHALMOHHME MOTOpH. Tpe6oBaHus 3TH 06-
YCJIOBJHBAIOTCS BLICOKHMH TeMNepaTypaMH LWKJa (OPCHPOBAHHBIX
"MOTOPOB, 6OJBIIHMH y/JeJbHHMH JaBJeHHSIMH Ha TPYHHUXCA IOBEpPX-
HOCTAX H GOJBIUMMH HX CKOpocTaMH. CoBpeMeHHOe aBRHaMacJ/o JoJ-
KHO 006JIaJiaTh BHICOKHMH CMAa3biBAalOUIHMH CHOCOGHOCTAMH (MaJbIM
3nadenneM BBK, BHICOKHM WHIEKCOM BS3KOCTH, MAJHM SHAUCHHEM
KOKCOBOTO 4HCJa H T. 4.).

Kpome Toro macaa, npefiHa3HayeHHble A/ 3HMHEH sxcnnoaTaImu
MAaHIMH, JOJIKHBI OﬁllallaTb HH3KOW TeMmepaTypod 3acThiBaHHS H NO-
MYTHEHHS.

Jlis nonydeHHs BoICOKOKaueCTBEHHBIX MaceJ norpe6oBaJjach Tiua-
TeJbHasA COPTHPOBKA HedTel, Tak Kak 3TO MepONpHATHE NO3BOJAET
HCIOJ/Ib30BaTh HeMTH C COZEePXKAHHEM BHICOKOKAYECTBEHHBLIX MACHAHBIX
$paxnuit.

Bolnn pa3pa6uTaHbl U OCBOEHH METOAH OYHCTKHM C IOMOILBIO C€-
JIEKTHBHBIX pacTBopuTeJieil. [Jjs paclinpeHus pecypcoB HH3K0O3aCThiBa~
IOLHX Mace/ Obl/IH IPEMEHEHBI METO Il ienapacHHH3anKH H B YaCTHOCTH,
ceJeKTHBHON menapadunusdiun. Has MONyueHHs BHCOKOKaueCTBEH+
HBX MaceJ H3 achaJbTOBHX HedTeHl GHJIH NPHMEHEHBI Me'ro,m Je-
acdaapranun HedTelh U T. I

Has ynosieTBopeHHss TpeGOBaHHI MOTODHOrO mHapka, B ocoﬁen-‘
HOCTH aBHaIHy, NOTPeOOBAJOCH YJyulleHHe KayecTBa Macesa NyTreM
J00aBKH K HHM pa3/HYHbBIX NPHCAJOK, KaK-TO: BOJBTOJHI, napa'roa
(axcaﬂon) napadioy, GAOPHUHH H AP.

Kax eudum, ¢ passumuem MOmopHo2o napka, ¢ passumuem aeuaguu,
mawKos, aemomoéwzeu mpakmopcé u 0p. pasgueanacs MexHuxa noay-
YEHUA 20DI0YE-CMA30UHBIX MAMePUAN0s.

Hoeste amanet passumus momopocmpoeHus 66i3eanu noséAeHUE HOEbIX
MEXHONO2UYECKUX NPOYECCo8 NOLYYeHUS 20DIOYE-CMA3OYHBIX Mameplance
B HAo00pom, HA Ga3e Y8eAUYEHUR PecypCos U YAyYuleHus Kaqecnma 20-
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PIote-cMA30UILLIX MAMEPUAN08 PA3BUBAACA 06U2AMENb HYMPeHHEe20 C20pa-
Hua, poc MOMmMopH.il NAPK.

Hama crpana 3aHHMaeT NepBOe MeCTO no 3amacam HedTH, pac-
noJaraeT OrPOMHEIMH DeCypCaMH KauyeCTBEHHHIX HedrTeil, obsazaer
nepenoBOii TEXHHKOH HOOHYH H nepepabOTKH HedTH.

Hegranas reorpapus CCCP no nacrosimero BpeMeHH fBIf/IACh
HEYJOBJIETBOPHTENBHOM, HO 3TOT HEAOCTATOK YCHJAHAMH BCEro Ha-
IIero HapoJa HMCHpaBifeTcs, OTKPHBAKTCA BCe HOBhIe H HOBHE Me-
CTOpPOXIeHHs He(dTH, NMOABAAOTCA HOBHE HedTAHbHEe IPOMBICIH B
ray6unusix paitonax CCCP, co3paioTcsi HOBble LEHTPH HedTenepepa-
6aTHIBAIOLUIEH MPOMHILIEHHOCTH. 3a TOAH CTAJIHHCKHX NATHJIETOK
KOJIOCCAJIbHO BHPOC/JA Halla HedTAHAA MNPOMBIUJIEHHOCTb, HO B TO
Ke BpeMs MCKJAIOYHTEJbHO BO3POC/AO KaK B KOJHYECTBEHHOM, TaK H
B KayeCTBEHHOM OTHOLIEHHH noTpebjeHHe HeTenpOLYKTOB B HapoJ-
HoMm xossaicrtee CCCP.

3HaueHHe, KOTOPOE HMeEeT Tropryee B COBPEMEHHOH TeXHHKe, B
coBpeMeHHOH BoliHe, Q0f3biBaeT Ka»JOrO H3 HAC OTHOCHTBCH K HC-
NOJI530BAHHIO TOpI0Ye-CMa30YHBIX MaTEePHAJOB C YYBCTBOM CTPOKail-
meii OTBETCTBEHHOCTH, BCeMEPHO HOOHBasCh 3KOHOMHOTO H yMEJOro
PacXxoOBaHUA MX, HaYHHAdA C OTHEJBHOrO arperara, C OTAEJbHOM
JleTa/y arperara.

MupoBHe 3amacel H pecypchl TOIJHB H Maceil—B pykax CIIA,
CCCP u Auruun.

I cTpan ocu npo6Jema obecrneyeHus ropioue-CMa3oYHEIMH MaTe-
pHasaMH fIBASeTC HepaspelIeHHOH M Hepa3pemHmoit. Her comue-
HHA B TOM, YTO OJHOH H3 OCHOBHBHIX NPHYHH HeH36eKHOro mopaxe-
HUA CTPaH OCH B INpoHCXojsiuiefl 60ppOe ABATCA HX OrpaHHYeHHHE
pecypcH roprode-CMa3o4yHbIX MaTepPHaNOB.

»---BOEBaTL 6e3 HedTH HeJb3fA, @ KTC HMMeeT NPEeHMYIeCTBO B
Jdese HedTH, TOT HMeeT IIAHCH Ha NoOely B rpsagyuiefl BofiiHe“
(Cranun). .



TJIABA I

KPATKOE OIMUCAHHE MPOLIECCOB IOJIYUEHUSA
I'OPIOUE - CMA3 0UHBbIX MATEPUAJIOB, IPUMEHSIEMbIX
B KPACHO/I APMHUHU

OCHOBHHM HCTOYHHKOM [OJYYEHHS TOMJIHB H Macea JJs JBHra-
TeJeld BHYTPEHHEro CropaHus siBAseTcs HedTb, H3BIeKaeMas H3 Hed-
TSAHBIX MECTOPOXAEHHM.

HedTaHbM MeCTOpPOXK/JEHHEM HasLiBAeTCA MECTO €CTECTBEHHOIO
CKOMJIeHHs: HedTH B 3eMHOil KOpe. 3HAauHTe/JIbHblE CKOIIEHHS HedTu
BCTPEUAIOTCS B OCAZOUHBLIX MOPHCTHIX nopojax. He caexyer mymars,
yTo Hed)Th B 3€MHOH KOpe HaXOAHTCA B NOJ3EMHBIX XPaHHJIHLIAX
Hanogo6ue 60JbLINX HJIH MaJbIX 03ep. Takoe npeacras/eHHe o Hed1a-
HEIX MECTOPO K IeHHUSIX HHYETO O01ero C JeHCTBUTENbHOCTBIO He HMeeT.
HedTb 3amosHseT TOJbKO NOPH, HMEIOUIMECS B TODHOH mopode (necke.
NMOPHCTOM H3BeCTHAKe H T. A.). Han6osee NOPHCTHIMH I'OPHBIMH NOPOJa-
MH SBJSIOTCA TOpHBE NOPOJH OCafOYHOTO MPOHCXOXKAEHHS (NecokK).

B Hamux H3BeCTHHX He(dTaHHX MecTopoxaenusx (baxy wu gmp.)
HedTsHHE MJAacTe COCTOAT U3 Hecka. [lecyanbie MJIACTH MOTYT CO-
CTOSITb M3 MEJKHX, CPeAHHX H KPYMHBIX YaCTHL, OAHOPOTHBIX HJIH
HEOJHOPOJHHX 11O CBOHM pa3Mmepam.

dopMa u pasmepsl YaCTHL, H3 KOTOPHIX CJI0OX€HA OCajo4Has rop-
Has MmOpojJa, a TaKxKe HaJu4YHe HJIH OTCYTCTBHE LEMEHTHPYIOUIHX
BeIeCTB, 3aMOJHAIOUMX NOPH B JaHHOHA MOpOJe, CHIbHO BJHAIOT HA
KO3(HUMEHT IIUPHCTOCTH MNOPOJB, T. €. Ha BEJHYHHY OTHOLIEHHA
BCeX MYCTOT B MOPOJe KO BCeMY 00beMy MOPOAH. DTOT KOIPHUIHEHT.
AASl OCaJOYHHX NOPOA KoJeb/ercs B mpeienax 10—409%,.

Takuvm 06pa3oM, OXHHM H3 HEOOXOAUMHIX YCJOBHA HaKOMJIEHHS
He(TH B MJaacTe sBJIsAeTCs MOPUCTOCTb MaacTa. Kosanyectso xe Hed-
TH B IIaCTe 3aBHCHT OT i1eJI0r0 psina paKkTOPOB H B YACTHOCTH OT 06b-
eMa IJIacTa, NPONHTAHHOrO HedThio, H OT KO3(HIEHTAa MOPHCTOCTH.

BTopuiM HeoO6XOAUMHM YC/JIOBHEM HAKOMJIEHHA He(dTH B miacTe
IBASIETC TeoJIOTHUecKass CTPYKTVpa IJIacTa. B H3BeCTHHIX HaM Me-
CTOPOXACHHUAX HedTh 3ajeraeT B IJACTAX, HMEIOIIHX CBOJOOGPA3HYIO
dopmy (aHTHK/IHHABHEE CKJAAKH, Kynoaa H T. .). [lox BHTyK/IO#
(hopMO# mj1acTa, HJAH MOJL aHTHKJIHHAIBIO, HEIb3sl MOHHMATh XO/M HJH
ropy Ha MmOBepPXHOCTH 3eMJH. Pesbed MECTHOCTH He HAXOJAHTCH HH B
KaKO# CBA3H CO CTPYKTYpO# NJACTOB; Ha HU3MEHHHIX MeCTax MO!yT
OHTb aHTHKJAHHAJIbHHE 3aJeraHHs MNJIacTOB H, Hao00POT, Ha BO3BH-
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MeHHHX MeCTaX MOTYT OHTb 3a/leraHHusi MJIAacTOB C BOTHYTOH cbopmom
(cHHKAHMBa/IbHAA CKJAIKA).

.Hedraune njacTH, He3aBHCHMO OT HX CTPYKTYPHOH (ODMBI, MO-
TYT 3ajeraTb Ha TJayOHHE HECKOJbKHX THCAY METPOB OT 3e€MHOM
TIOBEDXHOCTH H HaXOJZUThCH NOJ NOKPOBOM IJIacTOB OOHYHO GoJee:
nosaHero o6pasoBaBus.

B nedranom miaacre, kpome HedTH, HAXOJMTCA euie W ras. Beaen-
CTBHE Ha/JMYHSl PACTBOPEHHHX ra3oB B He()TH M MHOIAA T'MAPOJHHA-
MHYECKOro Hanmopa HedTh B IVIaCTe HaXOZHTCHA NOJ HEKOTOPHM 1aB-
JenneM. Yacro jgapieHHe B HepTAHOM [JACTe HOXOHT HO COTEH
atMocdep. PaxkTop AasaeHHs B IIaCTe HIpaeT BeCbMa BAXKHYIO pOJb
B OTHOLIEHHH OTAAYH miaactom HedTH. [1pu skcmaoatanuu HedTaHOrO-
MEeCTOpPOX/JeHHsI 110 Mepe ero HCTOIIEeHHS NaBJeHHe B IIacTe MajaeT.
BeanepcrBue sToro, ecsqd B HayasdbHOH CTaaMH 3KCIOaTalHu HedTd-
HOro nJjacra HedTh K3 IactTa ObeT (oHTaHOM ((doHTaHHas KOOHUa),
TO B NOCJAEAYIOUMe CTaAHH HedTh U3 IJIacTa NPHXOAUTCH BHKAUUBATh-
ry6OKHM HAacOCOM (HacOCHasi AKCIJIOATalMA) HAH rasindraMu (KOM-
IIpeccopHasl SKCMJIOATAIMUs).

Hedrenocuuit mract Hapsgy ¢ HedTbIO M ra3oM MOXET comep-
x)atb H BoLy. Ectn npunaTth ¢opmy HedTAHOro miacTa B BHAE BH-
NyKJOCTH (QHTHKJ/IHHAJH), TO B HEM -BOAa, He(Tb H ra3 pacloJoKaTcs
COIVIaCHO HX YHEJbHHIM BecaM, T. €. BEPXHIOI 4acTh IJacTa 3aiiMeT
ras, HHxe — HeTb, @ B CaMOl HHXHeil uyacTH nJjacta OyJeT BOJAA.

3anexu HedTH HalAeHH BO BCEX 4acTax cBera. HamGosbmue 3a-
nacu HedTH obHapyxennl B EBpone, Amepuke n Asuu. B Adpuke
H ABCTpaluM HeT CKOJbKO-HHOYAb 3HAYHTEJbHHX He(dTAHHX MecTo-
poxaenn#t. Muposas goOniua Hed)TH B HacTosilee BpeMsi CKOHIEH-
TPHPOBaHAa B HfTH 30HaX:

1) cesepoamepukanckas 3oHa (CIIIA, Mexkcuka, Kanazna);

2) oxHOaMepukanckas 3oHa (Benenyasa, Konym6us, Ilepy u zp.);

3) BocrouHoeBpomnefickas 30Ha (CCCP, Pymuuus);

4) nepepnHeasuatckas 3oHa (Mpau, Hpax);

5) woxHaa uvactb Tuxoro oxeana (Cossanackas Wuaus).

Tlo 3anacam Hedtu CCCP 3aHHMaeT nepsoe MecT0 B MHpe.

ITo maHHHM MHOCTpaHHOM mnevatH, BO BCem MHpe A0ObYa HepTH
B 1940 r. Bupasusace B 316 MJIH. TOHH.

Ha nepsom mecre croar CIUA, ua sropom — CCCP.

‘Hedts B HemepepaGoTaHHOM BHAE, T. €. CHpas HedTb, KaK TOIJIH-
BO /i ABHrarejefi BHYTPEHHETO CTOpPaHHS NOYTH He HNPHMEHAETCHs
/B CHDOM BHJ€ OHa He MOXET CJAYXHTb H CMa30YHbIM MaTepHajIoM
Jas HuX. O6yC/0BIHBaeTCA 3TO TeM, "TO OJHH [IBHUraTeJH TPebYIoT
OT TOIIHBA OHICTPOrO H 3HAUYHTEJbHOTO €ro HCHapeHHs A0 MOCTYM-
JIEHHA B IMJIHHAD (2aBHAIHOHHHE H aBTOMOOH/BHHE ABHTaTeNH C HCK-
‘pOBHIM 3aXHTaHHeM), IpyrHe TPeGYIOT OT HEro 3HaYHTEJbHONH CTOH-
JKOCTH K JETOHAIMH (ABHraTeJIH C HCKPOBHM 3aiKHrasuem, HO pa6o-
TalONHE HA BHICOKHX CTENEHAX CKATHA H HaJAyBe), TpeTbH —— Maaoro
Npean/aMeésHoro HHAYKIHOHHOIO MmepHojal (IM3eaIn ¢ 6O/bLIMM YHC~

, 1 MpeansaMeHHBIM HHAYKUMOHHEIM MIEPHONOM HA3BIBAETCH NPOMEXYTOK BPEMEHIE
OT MOMEHTA NORAYM FOPIOYErO B RBHIraTesh JO MOMEHTA Havaja TFOPEHHS,
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JoM 06OpOTOB).H T. A. Her B mpupone Takoit HedTH, KOTOpas oT-
Beya/ia 6Ll OJHOBPEMEHHO BCeM TPeOOBaHHSIM Pa3JHYHHX ABHraTeNEf.
Onnako u3paexaemue H3 HedtH vacta (Ppaxumuu) MoryT B GoJbmiess
WM MEHbINEH CTEHEHH OTBEYaTh 3THM TPeOOBAHHSIM, B 3aBHCHMOCTR
OT HX XapakKTepa, OT KauyeCTB AaHHOH HedTH.

HedTb COCTOHT M3 pa3IMYHHX OPraHUYECKHX COeXHHeHHH (yrie-
BOJOPOAH), KOTODHE MO CBOHM (U3HUECKHM H XHMHUECKHM CBOii-
CTBaM CHJBHO OTJIHYAIOTCS JPYrC OT APYra.

Kpome Toro, nedtu mno coeMy (ppakinHOHHOMY COCTaBY JajleKo
He OJHHAKOBEHI.

C nenbio no/yyeHHus ONpeje/eHHHX KauyeCTB TOPIOYEro H Mmacena
J1 pabOTH ABUraTesell BHYTPeHHero CropaHus HedThb NOJABEPraeTcs
nepepaboTKe CAEAYIOIWHUMH OCHOBHEIMH CIIOCOGaMH:

1. Ipamas nepezonka nefmu npu ammoceprom OasaeHuu. B pe-
3y/bTaTe 3TOTO CNOoCo6a nepepaboTKH MOJNYYAIOTC TeXHHYECKHE IIpPo-
AYKTH, HIyL1He NMOX OOIIMMH Ha3BaHUSIMU: 6€H3UH, JUTPOHH, KEPOCHH
u rasofyab. Iloce 3Tolt mepepaboTkH B OCTATKE MOJYYaeTCss MasyT.

2. Ilpamas nepezonka Hegmu, 0c8060Mc0eHHOU om evlilenepewuCaeH-
Holx Ppaxyuid (masym), ¢ UCKYCCMBEHHbLM NOHUMCENLIEM TTIeMNEPanypbL
Kunenua ocmaswuxca 8 Hed Ppaxyuii. TIOHMXEHHe TeMOmepaTypel KH-
NeHns STUX Qpakudi NOCTHraerTcs C MOMOIBIO IEPErPETOrO BOASHONO
napa u BakyyMa. B pesy.bTaTe Takoil MEePEroHKH HOJYYalOTCs CM a-
30YHHE MacJaa (JecTHIJIaTHHEe MacJa) H OTYaCTH TOIIHBO, s
OBICTPOXOAHBIX aH2eef.

3. Ilepepabomka maxux npodykmog Hedmu, KAK 2Q300ab, COAAPOCOE
Mmacno u Gosee msadceavie Oecmuanamel, npu memnepamype 6biule UX
memnepamypel KuneHus U nod OaéneHuem sviuie AmMmocPeprozo. ITOT
cnoco6 mepepabOTKH IIHPOKO H3BECTEH IOJ Ha3BAHHEM KPEKHHT-
ppouecca, B pe3yJjbTaTe KOTOPOrO MOJNYYalOTC KPEKHHI-GEH3HUHH.

4. Kpexune HegmenpoOykmos 6 npucymcmeuu mozo ual 0py202o Ka-
maauzamopa. lleapro aToro mpouecca sB/lsfe€TCA MOJNYYEHHE BHCOKO-
OKTaHOBOTO KPeKHHr-6ensnHa. [1pu sTOM mpouecce HMeerTcsi BO3MOX-
HOCTb HE TOJbKO PaCIUeIMATh THAMKE/JHe MOJEKYJAH YTIJIeBOLOPOAOB,
HO M HampaBaaTh 00pa3oBaHHe HOBBIX YIJI€BOJOPOJOB IO Hambosee
XeJaTeJbHOMY NYTH TakuM 06pa3om, 9ToOH B pe3yabTaTe nonqub--,
TOI/IMBA3, COCTOsILLIAE M3 YrJAeBOLOPONOB, CTOHKHX K JETOHAIHH. .

5. INoayvenue mMomopHboXx MONAUE NPU CPAGHUMENLHO HEGbICOKNL meM-
nepamype (300—400°) u ebccoxom Oasnenuu (200—250 am). Lieawio
3TOTO NPONECCa sBJAACTCSA NMOJIYyYeHHE KayeCTBEHHbIX MOTODHBIX TOI-
JHUB H3 KAaMEHHOIO YrJs, KPEKMHT-OCTATKOB, H3 Ma3yToB IpsMOH
TOHKH, H3 KaMEHHOYTOJbHOH H TOPPSAHOH CMOJ H T. . B NMPUCYT-
CTBHH BOJOPOJAA. DTOT NMPOLECC HAa3plBa€TCA THAPOTeHH3alHeil.

6. Ilepepabomka npooyxkmoe Heghmu npu 6oaee 8b.COKO0 memnepanty-
pe, uem memnepamypa KpexuHe-npoyecca, il noumu npu ammocPeprHom:
0agaenuy. DTOT MPOLECC HA3HBACTCH NMHPOJH3OM. DTHM MeTOLOM
MOJNYYaloTCsl TaKHe MPOAYKTH, Kak OeHson (HedTsaHo#), ToayQs, KCH-
J0J, T. €. HHIUBHJYaJbHBIE apOMaTHYECKHE YyrJaeBOLOPOAb. Kpome
TOTO, C NOMOINBIO MHPOJNH3a HedTeNmpPOAYKTOB. MOJYHAIOTCS PasiHy-
HHEe MapKH NHPOGeH30/a, MPHMEHsEMble B CMECH € 6eﬂsmxom B aBHa-
HHOHHHLX  IBHTATE/ISAX.
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7. IMepepabomka 2a306, NOAYYAEMbIX NPU KpekUHze U Nupoalu3e Heg-
.menpodyxmog. Lleabio 3TOro cnoco6a nepepaboTKH sIBASETCS MOJY-
yeHHe BHCOKOOKTAHOBHX KOMIOHEHTOB aBHAaLHOHHO-
r 0 TOM/HBA, KaKOBHIMH fIBJAAIOTCH M300KTaH, H3OMPONHJIOBHI 3dup,
aJaxu/16eH30a (3Tua6eH30/, NPONUAGeH30a H T. X.), HOJHME PU3aLHOH-
HBli O@H3HH.

KpoMe nosyueHHs: MOTODHHX TOILIMB H3 HedTH, TONJHBA MOXHO
T&K¥Ke I0JyYaTb U3 MPOAYKTOB He He(DTAHOTO NPOUCXOK JEHHS, IyTEM
COOTBETCTBYIONleH NepepaboTKH KaMEHHOTO YIJsf, JpPeBEeCHHH, CeJb-
‘CKOX038HCTBEHHLIX NPOAYKTOB.

OcranoBumca 60J/iee MOAPOGHO Ha KauAOM H3 yKa3aHHHIX CIIOCO-
‘60B nepepabOTKH HEPTH.

1. NPAMAM NEPErFOHKA HE®THU NMPU ATMOC®EPHOM JABJIEHHH

Kakx 6H.10 cKa3aHO BhIIe, HeTh ABJAAETCA CJAOXKHOH CMEChIO, CO-
CTOsILleH T/aBHHM 06GpPa3oM H3 PA3JHYHBIX YT/I€BOJLOPOAOB. IJTH YT-
JeBOJOPOAH, B 3aBHCHMOCTH OT HX CTPYKTYPHl H MOJIEKY.siPHOTO
BeCa, HMeloT pas3JHuHble TeMnepary pl Kunexus. CiegoBaTeIbHO, €C/IH
HedTb NOJABEPTHYTh JOCTaTOUHOMY HarpeBy, TO B pe3yJbTaTe U3 Hee
OYAYT BHIAEJATHCS NapH YrJ1eBOAOPOJOB: CHAayaja JETKOKHISL{HEe
ccCTaBHBIE YacCTH ((pakiluu), a ¢ MOBHILIEHHEM TeMIepaTypH — GoJjee
TsKENHe, U TakK A0 OIpeJe/]eHHOro mpejeJa.

[lpepmesom Takoro cmocoba BaeseHHS YraeBoaopoaoB (i paxiuii)
H3 HedTH sBJASETCS TeMIepaTypa pas/NOoXeHHs 3THX YIJIeBOAOPOIOB,
TaK KaK Ha NpPaKkTHKe B YCJOBHsIX paboTH He(dTeneperoHHOro 3aBo-
Ja, YIrJIeBOLOPOAH, BXOJsillHEe B COCTaB COJAPOBUro Macja (M 6oJee
TAXeJble QpaKuHu), He NOCTHTHYB CBOell TeMIepaTypH KHIEHHs, Ha-
YHHAIOT paclajaThCs — KpexkHpoBaThcs. CJeqoBaTeNbHO, INPOCTHM
HarpesoM MNpH aTMOCHEpPHOM JaBJeHHH MOXHO H3B/J€Yb H3 HedTH
TakHe Haubo.iee JierkHe NPOAYKTH, KaKk OCH3HH, JUTPOHH, KEDOCHH H
JIETKHH ra3ofiab. Ecau xe nomeTarbCs 9THM CNOCOOOM H3BJEYbL Ma-
CcafHble () PaKILUH, TO OHH NOJyYaTCsi He B TOM BHJE, B KakOM Haxo-
AaTcs B HepTH, a yxe B H3MeHeHHOM. MexJy TeM 3ajaya npaMoit
NMEePeroHKH 3aKJ/IYaeTcss B OTFOHe H3 HedTH TeX HJAH APYTHX Hpo-
AYKTOB 0€3 M3MeHEeHHs HX NPHPOAHBIX CBOHCTB. [103TOMYy OCHOBHEIM
Tpe6GoBaHWEM, NPEeLbABISEMHM K allaparype, IpeiHa3HaueHHON s
npsiMmoil meperoHku HedTH M ee NPOAYKTOB, sABIseTCA obecneyeHue
H3BJIEYEHHs] TeX HJM JPYyrux (paxiuil Kak MOXHO IOJHEe H B TO
XKe BpeMs 6e€3 H3MeHeHHs HX (PU3HYeCKHX H XHMHUECKHX CBONCTB.

3agaua pasroHkH HeTH No ¢GpakiHAM B OCHOBHOM MOXeT OHITh
PpaspenieHa ABYMs NYTsMH: IOCJAeL0BaTeJbHEIM HCnapenHeM ¢pakuui
M OJHOKpaTHHIM HcnapenHeM ux., Cmoco6 MoC/jen0BaTeNbHOTO HCHa-
" penus Qpakuuit mpexmnosaraet pasroHKy HedT# B KyO6OBHX OaTapesx.
Pasronka He(TH MeTOJOM OJHOKPATHOrO HCIAPEHHsS OCYIIE.TB/IACTCH
Ha TaK Ha3uBaeMHX TPyOUaThlX YCTaHOBKaX.

B nmepeoM cayuyae, T. e. B ciyyae Pa3TOHKH He(dTH B Ky-'
60BBH X GaTapesnx, HedTh NOCTymaeT B NepBuHH KyO, rjie H3 Hee
OTTOHsleTCsl caMmasi Jierkas ¢pakuus. [locse 3Toro Harperas He(Tb
nepesinBaeTcs BO BTOPOH KyO0, paclmoJoweHHH! HHXe HepBoro Kyoéa.
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Bo BropoM ky6e NPOHUCXOMHT AajbHEHIIHH OTTOH, IOCAE Yero HedTh
nepexomuT B TpeTHH Ky6. H T. X.

B 3asHCUMOCTH OT COfepxaHusi OTAEJIbHHX (pPaKUHA B JaHHOH
nepepabaTniBaeMOil HedTH Ha M3BJEUEHHM OJHOH (paKIHH, HanpHUMED
6eH3HHOBOK, MOXeT paboTaTh HE TOAbKO OXHH Ky6 KyOoBO#H GaTapeH,
HO HEeCKOJIbKO KyGOB.

B kaxmom ky6e, COOTBETCTBEHHO OTTOHsieMOH (hpaKIHH, Je PKUTCs
onpeje/ieHHast TeMnepaTypa; B peablIylux Ky0ax TemnepaTypa BCer-
Ja HHXe, yeM B IOCJeNVIOIHX, a CJ1eL0BaTeJbHO, B IE€PBHIX OTIOHS-
10Tcs 6osee serkue ppakuun HedTH, a B cieAy0HIHX — 00j1ee TAXKe b,

Annapartypa Anas ICC/IeL0BaTe/bHOrO cnocoba HClapeHus, HeCMO-
TP Ha ee 6oJibliHe HEIOCTaTKH, KOe-rJe elnle COXpPaHu/ach, HO OHA
MOCTENEeHHO BHTECHseTCs 60J/iee yCOBe PLUICHCTBOBAaHHBIMH TPYGYaTHMH
YyCTaHOBKaMH, pa6oTa KOTOPHX OCHOBaHA Ha MPHHIHIE OZHOKPATHOrO
HcnapeHus ¢pakuuit HedTH.

[lpuHUHN OXHOKPAaTHOrO HCMNAapEeHHs 3aKIOYaeTCs B
TOM, 4TO ()pakuHH, NOAJexauHe OT6OpY, NMOABEPTalOTCA HCIADEHHIO
He MOCJieN0BaTe/bHO, @ OJHOBpEMEHHO.

[lepepab6aThiBaeMass HedTb HarpeBaeTcs B TpyOuyaThIX medax Jo
TeMIepaTypH KHIEeHHs NocienHell pakuHH, NOJ/Iexameld oréopy.
Tak, nanpumep, HedTb, U3 KOTOPOH HaZO OTOTHATbH OEH3HH, JTHTPOHH
H KEpPOCHH, HarpeBaeTCd N0 TeMIepaTypH KOHIIA KHIIEHHA KepOCHHa
(1M HEMHOTO HHXe B CHJAY 3aKOHa MapluaJbHHX [aBJeHuit). Brge-
JsieMble NMPH 3TOM (paKIHH NOCJIeJ0BaTeNbHO N POXOIAT PEKTH(HKA-
IHI0, KOHIEHCAUHIO U OXJaXJeHHe.

Harperas B TpyGuaToii nme4yd m0 COOTBETCTBYKOILEHl TeMIepaTypbl
HedTb NMOCTymaeT B TaK Ha3HBAeMYIO 3BaNlOpAIlHOHHYIO (HCApHTE b+
HYIO) 4aCTb pPeKTH(UKAIUOHHOH KOJOHHH, HasHaueHueM 3TOH yacTH
KOJIOHHH sBJfAETCS OTHAEJeHHe BCeX NepeLIefiIHX B Napoobpa3Hoe
cocTosHue Gpakuui OT OCTa/NbHOH YacTH ropsivedt HedTH, HaXoIs-
meHcs B KuAKkoM cocrosHuH. Tlapsl pakuuil, BHAEASE€MBIX B 3BaNO-
pPauMOHHON YaCTH, NOABEPraloTCA PEKTHPHUKAUMH B TOH e KOJOHHE.
PexkTudukanuonHas koJIOHHa ©06OpyHOBaHA OCOGBLIMH TapeJaKaMH C
KOJINauKaMH M CJAYXHUT AJA OTHe/eH#sa ¢pakimuii Apyr oT apyra.

IMocre pexTHhHKAUHOHHONH KOJOHHBI CKOHJEHCHPOBAHHHA W OX-
JaXJEeHHHH JeCTH/JAT NOCTynaeT B NpHeMHHKH. [locie OYHCTKH 3TH
JEeCTHJ/IIATHl IBJASIOTCS YK€ TOTOBHMH /51 NpHMeHeHHs IpPOAYKTaMH.

BHIIeOnucaHHEM CMOCOGOM MOJYHAIOTCs CJAEAYIONHe MPOLYKTH =
apHabeH3un bB-70, aBuaGensud bB-74, apnaGeusun B-786, aBuabeH3HH
B-78r, aBuabensun B-59, 6eusun 1-ro copra (rpo3HEHCKHI), 6€H3HH
2-r0 CcopTa NpsMO# TOHKH (KPacCHOXApCKHM), JIUTPOHH, KEDOCHH TpPaK-
TOPHHH (IPAMONH TOHKH), KEDOCHH OCBETHTeAbHbH, ra3ofb (TONJH-
BO JJs1 au3eJeit).

Bce yxas3aHHHE NMPOAYKTHl Ha3HBAIOTCA NMPOAYKTAMH NpsAMO# FOH=
KM: OCH3HH IPAMON TOHKH, KePOCHH NPSAMONH TOHKH H T, I.

2. IPSIMASE IEPETOHKA HE®TH HA MACJIA

Kak yxe 6bl/IO CKa3aHO, OCHOBHas ILeJb NpsiMOf TOHKH 3aKJIO0-
4YaeTCsd B H3BJEYeHHHU M3 He(hTH ppakuuii 6e3 H3MEHEHHA MX XHMH-
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YecKo# NMPHPOAH. PemuTs 3Ty 3ajayy B OTHOWIGHHH dpakuui, Ha-
yyHas C COJNIPOBOTO MAc/Ia M KOHYas 6osiee TSKEJNMH (ppakuHsiMA,
MOXHO TOJBbKO NPH COOTBETCTBYIOLIEM CHHXEHHH TeMIlepaTypH KH-
neHust 3THX paxuui.

DTOro CHHXEHHsI MOXHO JOCTHTHYTb TpeMsi CIOCOOaMH:

1) coszanueM BakyyMmMa B TOH 4acTH HedTeneperoHHo#f anmapa-
“TYpH, T IPOACXOJHUT HCTIapeHHe 3THX ppakuuft (BaKky yM-NeperoHka);

2) BOyCKOM BOJSHOTO Mapa HJAM KakKoro-TH60 HHEPTHOrO rasa B
BHIIEYKA3aHHYIO 4aCTh aNNapaTypH;

3) nmpuMeHeHHEM O6OHX 3THX CINOCOGOB OJHOBPEMEHHO (KOMGHHH-
POBAHHAs NEPEroHKa).

Bakyym-neperonxa

Jns xunmenus J060f KHIKOCTH Tpe6yeTcs, YTOGH 1aB/EHHE ee
apoB PaBHAJIOCH BHElIHeMy JAaB/aeHH10. C/e10BaTeNbHO, UeM HHXKeE
OyJeT BHeNIHEe JaBJEHHE HA XKHAKOCTb, TEM Jerye JOCTHTHYTb Na-
PAM 3TOH MHUAKOCTH NAHHOTO AaBJeHHs. MHHIMH CJIOBaMH: C IOHHXE-
HUECM JaBJCHHSA HAa XHIAKOCTb €€ TeMIeparypa KHOCHHS NOHHXKAETCH.

Kaxcpasi xuakocTh uMeeT ONpeJeIeHHYI0 3aBHCHMOCTb TeMIepa-
“TYpbl KHIICHHA OT JaBJICHHUSA. Y MeHblIeHHE JaBJACHHA Ha OAHY H TY
K€ BCJHYHHY BH3OBET PA3JHYHOC CHHXEHHE TeMIEepPaTypnl KHIICHHA
Y pasHBX XHIKOCTEH.

B 06s1acTH BHCOKHX paspexeHHlf CHHXEHHE TeMOmepaTypH KHIe-
HHSl TOPa3AO CHJAbHEE, yeM B 00/1aCTH HEe3HAUHTE/JbHHX Pa3spexeHui.
B 1abn. 1 mpuBeneHb JaHHHE H3MEHEHHS TeMIEpaTyphl KHIEHHSA
FenTajeKaHa B 3aBHCHMOCTH OT NOHHXKEHHSl NaBJEHHS.

Tabauya 1
Nasaenne B MM Temneparypa
PT. CT. KHnexus 8 °C
760 303
50 223
30 187,5
20 o
10 161

Kak BugHO u3/Tab/a. 1, B 06/1aCTH HE3HAYHTEJBbHHX Pa3PEeKEHHH
M3MEHEeHHe TeMIepaTypsl KHOEeHHst OT CHHXKEHHsi jJaBJeHHA Oyjer
TOpa3no MeHbuie, ueM B OGJACTH BHICOKHX DPaspexeHH. .
i Ha npaxTuke a4 NOJNYyYEHHs MAcHAHHX Qpakuuft B ue/sX npea-
OTEpAlleHHs] KPeKHPOBaHHS Tpe6Gyercs CHHMEHHEe TemMmepaTypH Ha
150—200° u GoJblue, yTO, B CBOIO Ouepexb, TpeOyeT CHHIKEHHS AaB-
JIeHHS JO. JeCaTHX ROJeli MHJJIUMEeTpa pTYTHOro ctoJba. ‘

" Ecau Takoe paspexeHHe CPaBHHTENBHO JIETKO OCYIUIEeCTBHTH B
Ja6opaTOpHHX YCJOBHAX, TO B anmapaTax 3aBOACKOro Macmraba,
€ HMEIOTCH COTHH (JIaHIEeB H COeJHHEeHHH, OCYLIeCTBHTb TaKoe
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Ppa3pexeHue NpPAaKTHYECKH HEBO3MOXHO. [lo 3Tol mnpHYUHE TaKo#

TYTh CHHXKEHHS TeMIEepaTypH B 3aBOJCKOH HPAaKTHKE CAMOCTOATE/b-
HOTO NPHMEHEHHS HE HMEeT.

ITpuMeHeHne meperpeToro BOASAHOIO mapa AN NEPEroHKH
HedTEeNnpPoAyKTOB

[1pn npumeHeHHH NeperpeToro BOASHOrO nHapa MJsi NEPErOHKH
HedTenpoayKTOB NMPOLECC MPOHCXOAUT CJEAYIOIIHM 06pa3oMm.

[TysbipbkH BOASHOrO Napa, NPOX0Js Yepes CJI0fi HarpeToro Hedre-
NpOLYyKTa H €ro mapoB, HACHILIAIOTCS MapaMH 3TOTO MPOAYKTa H TE€M
CaMbIM CHJBHO YBEJHYHBAIOT NOBEPXHOCTh ero ucmapenus. Kpome
TOrO, NMpH HAarpeee HedTeNnpoAyKTOB B Ky6ax Nyck Mapa yJayyduiaer
YCJIOBHSI Harpesa, TaK KaK NPOHCXOAHUT NepeMeIlHBaHHE NMPOLYKTOB,
YTO YCTPAHSiET MECTHHE IeperpeBH.

[Mounxenne rtemnepaTypsl KHIEHHS XHIKOCTH B INPHCYTCTBHH
BOJSHOrO Napa O6bACHAETCS 3aKOHOM MapLHaNbHHX HaB/leHH# aab-
ToHa. M3 aToro 3akoHa cienyeTr, YTO ecJH HedTENpOAYKT mepero-
H5I€TCA B IIPHCYTCTBHH BOASHOTO Iapa, TO o6Liasi YIpYrocTh Napos,
HJIH TIOKa3aHHe MaHOMeTpa, 6yneT paBHa CyMMe YNpyrocrefi napos
BOJAH M MapoB HedTenpoaykTal, T. e.

P=P1+P2

rae P — o6umee naBienne (HampuMep B kyGe);
P, — napuua/ibHOe IaBJeHHE NMapoB BOJH;
P, — napnnajipHoe napjaeHue Napos HedTempoayKTa.

Sta dopMysa MOKa3HBAET, UTO AJMS KaXJOH XHUAKOCTH, HaXOLs-
Ieficas B CMECH, JOCTaTOYHO MEHbllee AaBJeHHE CBOHX NapoB, YTO-
OH KHIETb B CMECH.

Kak yxe yxa3unBa/soch BHIE, Ha NpaKTHKe I/ pa3lOHKH Macas-
HHX (pakuuit TpeGyeTcsi OYE€Hb CHJAbHOE TOHHXKEHHE TeMIepaTypH
kuneuus. Jlas JOCTHIKEHHS kenaeMOro adpexTa B 3TOM OTHOIIEHHH
notpeGosasncst Gbl TPOMARHBIA PaCXOA BOASHOrO MNapa, YTO BECbMa
CHJIIBHO YJOPOKHJIO OH CTOUMOCTH NOJYYdaEeMHIX NPOLYKTOB.

Takum o6pasoMmM, MH INPHXOZHM K 3aKJ/JIOUEHHIO, YTO NpH nepe-.
FOHKE He(dTenpoayKToB, KOrAa HeOOXOJHMO 3HAUHTEJbHOE MOHHMKe-
HUE MX TeMIepaTypH KHIECHHA C [eJAbl0 H30eXaTb pasIoXKEeHHS
YILJIEBOLOPOAOB, COCTABJSIOUIUX OTroHsieMHe ¢paknuu, Tpebyercs
HIM JepxaTb BECbMa 3HAUHTEJbHHH BakyyM B HedTeneperoHsoit
annapaType, HJIH XK€ 3TOT BakKyyM MOXeT OHTbL 3aMeHeH IpHMEeHe-
HHEM KOJIOCCaJbHOI'O KOJHYecTBa BoJsiHOro mapa. O6a cnocob6a B
OTAEJBHOCTH HBJAAIOTCH BECbMa HEpeHTaGeJbHLIMH.

Kom0uHHpoBaHHAasA Neperonka

Huoit spexr naer npumenenune o60HX COCOGOB OJHOBPEMEHHO.
B 3TOM caywae [AOCTaTOYHO CO3JaTh OCTaTOYHOE JaBJEHHE B

1 [ToapasyMeBaloTcs WHMAKOCTH, XMMHYECKH ADY Ha Apyra He hAeHCTByOUlHe N
He CMEWMBAIONHEC, HAMPHMEP BOJA M YINEBOIOPOMbI.
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30—40 MM pT. CT., AaTb BOASHOrO Napa Ha OTTOHsIEMbIH NPOAYKT B
xosnuectBe 100—1509, N0 OTHOLIEHHIO K IPOAYKTY, YTOOH NOJMY YHACH
ToT ke apdexT, uto npH ocTaTouHoM Aasaenud B 0,3—0,4 mm pT. CT.
uId TOpH  pacxojge BOAAHOro mnapa B kosguuectBe 80 wacTedt u
60b11€ HA KAXKAYIO YaCTh OTTOHAEMOrO MPOAYKTa.

B HacTOsee speMs meperoHka HedTH NPH MONYUYEHHH MaC/as-
HHX (paxnuil NPOU3BOAHTCA 3THM KOMOHHHPOBAHHBIM CIIOCOOOM.

STUM crnoco60M MEePeroHKH MOJAYYaloTCs CJAeAyIoIHe NPOAYKTHI:

1) coannpoBoe Macao;

2) mecTuaiaThl I/ MOJyueHus Bcex Mapok aBTo.oB (6, 8, 10, 18);

3) moGpuxeTHHr (3UMHHUH aBTOJ);

4) uHAyCTpUAJIbHHE Mac/Ja: MallHHHOE, BepeTeHHoe, TYypOuHHOE
HT. I

Bce BHImenepeuxcJeHHBE Mac/Ia Ha3blBalOTCs JeCTHMIaTHBIMH Mac-
JaMy, TaK KaK OHY MOJY4YaloTCs, KaK OBJIO BBILIE CKa3aHO, NyTeM
necruanauun (bpakuuonnpopku) veptu. BCCCP Bce aBTOTpak-
TOpPHHE (MUHHAYCTPHANbHEE)MacCaa ABAAIOTCHA LE€CTHJI-
J3THHMH.

Kpome BhIlIEONMHCAHIIOro Cnocoba NmoJyYeHHs MaceJa, €CThb eme
crnoco6, B pe3y/JbTaTe€ KOTOPOrO MOJYYalOTCH TaK Ha3bIBAEMHE OCTa-
TOYHHE MacJja, HIH 6 paliTCTOKH.

Texuosorus noJyuyeHdss 6palTCTOKOB B OCHOBHOM 3akJ/JH4aeTcs B
CIeNYIOUIEM,

Bepercsi na mepepa6oTky HedTh, B cOCTaBe KOTOPOA B JdOCTa-
TOYHOM KOJIHUECTBE HMEIOTCH Mac/asHble (pakudd, 4 H3 Hee OTro-
HAIOTCA Jerkue (pakiuul B 3aBHCHMOCTH OT TOro, Kakofl BSISKOCTH
MacJ0 XOTAT MOJYUHTb. B pesysbTare 3TOr0 B OCTATKE MOJAydaeTcs
NOJYryApOH. I3TOT NOJYTYyApOH MNojBepraercs o0paboTke CcepHo#
kucaotod. Tlonmyuaromuiics nNpH 3TOM TakK Ha3HIBa€Mbili KHCJABIH Tyn-
pPOH (CepHasg KHCJAOTA IJIIOC HEHYXKHble H BpeAHbIE YacTH TOAY}yh-
poHa) oTgessieTcss OT OCTA/JIbHOH YaCTH OYMINEHHOTO NpPOAYKTa.
OcraBwasncsa 4yacTb NOJYTYyIAPOHAa — MAacJo, €€ He TOTOBOe,—'cMe-
LINBaeTcsd C oT6enuBamleid 3emJJefi W NoABEpraeTcs HarpeBy Jo
200—250°. Harpes Heo6X0oJHM NMOTOMY, YTO 3¢MJs B TOpsYeM Co-
CTOsIHHH 00Jiee aKTHBHA B OTHOLICHHH NEHCTBHS HAa MacJo.

-dTa cMeCh, T. €. MACAO H 3€MJd, OXJaKIAeTCs A0 TeMIepaTypH
80—100° u mpomyckaercss uepe3 (UABTP AJS MOMHOTO OTHAENEHHUS .
or6enuBamoILell 3eMJH OT Macaa, 4YTO JOCturaercs (u/ibTpauues ye-
pes cIoH »TOH 2Ke 3eMTIH, a 3aTeM uepe3 CHeNHaJbHYI (QHABTPO-
BaJbHy10 6ymary. Tlocse ¢uabTpailid Maca0 CTAaHOBUTCH TOTOBHM
NPOAYKTOM.

YxasaHHH{ BHIIE NPOUECC MOJYUYEHHS OCTATOYHHX MacesJ HJIH
6pafiTCTOKOB NpEeINOJaraeT NpuMeHeHHe HedTH C MaJHM COJEpPIKa-
‘HueM napaduna, xak Hanpumep Hedtn MakaTo-Iloccopckux NpOMHC-
JOB dMOeHCKOro HedTenpoMbica0BOro palioHa.

Ecau nedTh, MAymas Ha BbpaGOTKY GpaliTCTOKOB, COZEPIKHT
3HAYHTEJbHOE KOJHYeCTBO MapaduHa, TO cmoco6 NOJTYYEHHS Maced
BKJIIOYaeT B ce6e elle OJHH mpolecc — AenapadrHusaumio, T. €. yia-
Jsenue napaduna u3 npoaykta. Ecaiu napagun u3 macaa He Oyjger
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yaaleH, TO MacJO NMOJYYHTCH ¢ OueHb BHICOKOM TEMIepaTypoil 3a-
CTbiBaHuA, nOpsaka 0° WAH Jaxe BHLIE.

Jas noayuyeHus aBuaMacja Ipomecc nenapa(bnﬂusaunn.npnme-
HSIeTCA 3dBOJAaMH, NEpepabaTHBAIOMKMH HedTH ¢ O0NbUIAM CONEPHKa-
Huem mnapacduxa (otOOpHast cypaxaHckafg HedTh, Kapauyxypckas
nedTh ¥ T. N.), JoGbIBaeMble Ha mpombicaax AsnedrexomOuHaTa., B
CCCPBce aBuaMacaa, moNnyyaeMbe H3 HeDTH, ABASIOT-
Csl OCTaTOYHBIMH (6paﬁTCTqubnvm), HJIH, KakK:.OHM Ha3H-
"BAIOTCSI MO aMEPHKAHCKOH TepMHHOJOTHH, 6paﬁTCToxamu Xots
YI.1€BOJOpOAbl NapadHHOBOro psifa H 00/1agal0T BHICOKHMH CMasbl-
BAIOIMMH CBOHCTBAaMH, HO B TO € BpEMf BHCOKOMOJIEKY/IfpPHHE
napapuHel 006/aJal0T H BBHICOKOH TEMIEpatTypoH 3aCTHBaHUA, H HX
OPHCYTCTBHE B FOTOBOM MAac/e CHJIbHO CHHXAET 3SKCILIOATallMOHHbIE
KauecTBa Macsa. [lyTeM yaaneHHs BHICOKOMOJEKYAAPHBIX NapaduHO-
BLIX YTJIEBOJOPOAOB yJaeTcs IOJydaThb Macia C TeMmuepaTypoi 3a-
ctaBanus 10 —30° C u Huxe,

3. KPEKHHI-DIPOLECC

C pocrom mMortopHoro mnapka. Coserckoro Coio3a Bce CH/bHEe
803DaCcTaeT NOTPE6/IEHHE TOPHUEro. JT0 noTpebJeHHe YKe He Mo-
KeT OBbITh NOKPHTO KOJMYeCTBOM OCH3HHA, NOJYYAIIErocs MeTo-
noMm npaMOH roHkH. CopmepxmaHHe OCH3HHOBHIX (paKUHi B HaIIHX
HedTaAX B cpelHeM He npesHuaer 10—12%.

DeHsuH npaMoii TOHKH B KOJHYECTBEHHOM OTHOIIEHHH IOKPHBAET
Hally HOTPeOHOCTh MeHblIe YyeM HamoJoBHHY. Hexocramouias 4acTb
TO/y4aeTca NYTEeM KPeKHPOBaHHSA TIJaBHHM 06p330M rasoﬁnesux
COJIIPOBHX H 6osee Tskeanlx dpakuuii HedTH.

H3BecTHO, UTO MOJIEKY/bl YI/JIEBOZOPOAOB NpPH Harpese A0 Olpe-
JE/JIeHHONl TeMnepaTypH B NPOJOMKEHHE ONPEJEe/JEHHOTO BPEMEHH
€1noco6HH paciienyaaTbcs. MIMEHHO Ha 3TOM CBOHCTBE YIJ/1eBOAOPOIOB.
OCHOBaH KPEKHHI-IpoLecc, HMEIOLn IHPOKoe pacnpOCTPaHEHHE BO
‘BCEM MHpe, B TOM YHC/Ie H Yy Hac.

PasHbie yr/ieBOZOpPOAH B 3aBHCHMOCTH OT HX MOJIEKYJSAPHOTO Be-
€a M OT HX NepBOHAYa/JbHOH CTPYKTYpH IIO-Pa3HOMY peEarupymor Ha
4paKTOpH, BAHAIOIIHE HA INPONUECC KPEKHHra, T. €. Ha TeMmepatypy
H Bpewms.

Opanako paculenyeHue BceX YT/JA€BOAOPOAOB MOAYHHAETCS HEKOTO-
PHM OOGUIUM 33aKOHaM,

1. C noBHUIeHHEM TeMIepaTypH KpeKHpyeMoro NpOAYKTa CKO--
POCTb KPEKHHra (CKOPOCTh PAcIelN/IeHHs YIIeBOAOPOAOB) YBEIHUH-
Bderca (Taba. 2).

2. C noBHUIeHHeM TEMIEPATYpH KPEKHHra CONEpKAHHE apoMa-
THYGCKHX YI/IE€BOJOPOAOB B INPORAYKTaX KPEKHHra, KaK IlpaBHJIO BO3- -
pacraer, .

[Tpn xpexuHre npuMeHAeTCS NOBHUIEHHOE XABJAEHHE, UTO OGBAC-
'HAETCA :CTpeMIEeHHeM K YMEHbIIEeHHI0 o6beMa anmaparyps (peak-
INHOHHBIE KaMepH, COKHHI-CEeKIHH H T. H.) KPEKHHT-YCTaHOBKH (IIPH
MOBHIUCHHH JABJECHHS OPOAYKTH, Haxojsuuecs B HapoBofi (a3se,
COOTBETCTBEHHO HABJIEHHIO YMEHbIIAOT CBOH 06beM). Pasnbe BHAH
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Ta6aruya 2

N Temnepa- Bpems ans 06pa3oBanus KpekHHT-G6CH3HHA Toxe, B Toxe, B
° B KOAHuecTBe 10°0 OT KpeKHpyeMoro KOAWYPCTBE|KOAHYCCTBE
Typa °C nponykTa 200 30°0
400 3 uaca 6 yac. | 12 gac.
425 30 muu, 1 ., 2 .
450 5 , 10 muH. | 20 muH,
a5 l o, 2, | 3,
500 | 10 cek. 15 cek. { 30 cexk.

UepepaboTKH HEPTENPOAYKTOB C pacCllelmeHHeM (KpPEeKHHT-Ipomecc)
HEOOXOJMMO KJAaCCH(PHUHPOBAThL HE MO JAaBJCHHIO, KAaK 3TO HHOTAA
NPpaKTHKYETCA, a IO TEMIEpPATYpE mpomecca, TaK KakK [aBJEHHE Ipu
KPEKHHT-NPOImeCCce Ha Ka4yeCTBO NOJYYaeMHX NpOAYKTOB CYIIECTBEH-
HOTO BJHSIHHS HE OKa3plBaeT, B OTIHYHE OT TeMIIepaTypsl Npolecca.

Tepmuuecknii kpeKHHT-nipoLecc

Kpekunr-npouecc, npoxoasamuii npu Ttemueparype 10 530° mpu
JIOGOM /aB/J€HHH, OOBLIYHO CYHTAeTC X HAKO(BAa3HB M KpPEKHAH-
rom, a mpu temmneparype ot 530 mo 620° mpu J0GOM AABJIEHHH —
napodaste M kpekuuroM. O6a 3TH BHIA KPEKHHTa HA3HBAIOTCA
TEPMHUYECKHM KDPEKHHIOM.

B nacrosiee spems B CCCP mHpoko NpuMEHSETCs KHAKODa3-
HHH KPEKHHI-IPOLECC, OCYIIECTBIAEMbI HAa YCTAHOBKAaX pas/HYHbIX
cucrem: ,CoBerckuit kpeknur, ,Bunkiep-Kox“ u ,JlxenkuHc®.

Tepmuueckuit KpeKuHr-mpouecc kJaacCHQHUUPYETCs eme H C.e-
IyoumHM o6pasom:

1) HU3KOTEMIEepPaTypHHIH KPEKHHT;

2) BBICOKOTEMMEPATYPHHIA KPEKHHT;

3) mapoda3Hbii KpeKHHT,

Temnepatypa HH3KOTEeMNEpPAaTYPHOTrO KPEKHHIra Haxo-
aurcs B npexpesax 430—450°; cepbeM B 3TOM caydae cayxar Gosee
TsXKE/Nbe HeQPTAHbHE MPOAYKTH, TaK KaK C YTHXKEJEHHEM CHIpPbs
CTOAKOCTb €ro MOJIEKYJ K pacnajy CHHXAaeTCsi H, KpOMe TOro, BO3-
pacTaeT CKJIOHHOCTb €ro k Kokcoo6pa3oBanHio. Huskoremmepartyp-
HH# KPEKHHT [POHCXOAUT NpPH JaBjeHHH B Npexenax 20—50 am. B
clyyae nepepabOTKH CHIpbsl THIA Ma3yTOB, T. €. CKJIOHHOTO K 60/b-
mIOMY KOKCOOOpa30BaHHIO, MPHMEHSETCS TAK Ha3blBa€MHH JeT KH i
KPEKHHT (DeNIOCHHT WM BHCOPEKHHT).

KpekuHr chipps THDa rasoiiis H COJMSPOBOTO Macja BHTOLHEE
NPOH3BOJUTE NMpH GOJiee BLHICOKOH TeMINeparype, YeM B NpeAHAyHeM
cl1yyae, TaK Kak NPH KPEKHHr€ YKa3aHHOrO ChIPbsl HPH BHCOKOH TeM-
nepaType HeT ONaCHOCTH 06pa3soBaHHS KOKCA B HAarpeBaTe/bHON
YacTH KPEKHHT-almdapaTypH.

XapakrepHo#i TeMmepaTypoH STOr0 BHAA KpPEKMHId SIBASETCs
520—550°, nam.ienne mpouecca AepxHTC B mpegeaax 40—50 am
" Ilapodasubit KPeKHHT NPOTEKAeT NpPH TEMIEpaType OKOJO
600° 1 Bmure H Ge3 gaBaenus. CHpbeM IJs 3TOTQ BHAA KPEKHHIra
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CAYXKAaT TakHe MPOAYKTH, K4K JErKHH Tas3oHAb HJIH xepocuuoaan
¢paknus HedrH.

Taxum 00pa3oM, B 3aBHCHMOCTH OT IepepabaTHBaeMOoro Cblpbﬂ H
TpeGOBaHHA K MONYy4ae€MOMY IIPOAYKTY KpPEKHHI-IIPOLECC MPOHCXOAHT
B PasAHYHBIX YC/AOBHAIX TeMIIEPaTypH H JaBJEHHs.

C noMompl0 KPeKHHra TaKHX NPOAYKTOB, KaK ras3oiilb, COJsipO-
BOE MacjJo H T. I, noxayyaercs pxo 50% OeHsuHa (OT CHpbA), a
OCTaAbHYIO YaCThb COCTaBASIOT Tra3, KPEKHHT-OCTAaTKH H TsXKeJIHe
(ppakuHH.

B pesyJabTaTe KpeKHHE-NpOLeCca MONYYaIOTCs CAeLYIOLHE COPTi
6EH3HHOB.

1. Kpexuur-6eH3HuH, KOTOPHH HIET B KaYyeCcTBe aBTOMOOH.Ib-
HOrO TOpIOYEro moj HaspaHHeM OeHsuHa 2-ro copra. HMuoraa xpe-
KHHT-0€H3HH KaK aBTOMOOHJ/IbHOE Tropioyee HIeT B YHCTOM BHAE, 2
HHOTJZ@ B cMeCH ¢ GeH3uHOM 2-r0 cOpTa npsaMoil roHku. CwmecH cCo-
CTaBJAIOTCA B Pa3HblX COOTHOUIEHHSIX; TOYHHX YKa3aHHH AJsi CMelle-
HHSl HerT.

ITpexxne uyeM BHIYCTHTH aBTOMOGHJbHHH KpEKHHr-6€H3HH HA IO-
TpebaeHne, €ro MOABEPraloT XHMHYECKOIl OUHCIKe MM CTaGH/H3alHH
TaK HAa3HBA€MHM HHTHOMTOPOM (QHTHOKHC/HTE/EM). ABTOMOGH./IbHLII!
MHCHOUTODHHEI GEH3MH MOXHO CMENIMBAaTh C KaKHM-IHO0 JPYTHAM
COpTOM O€H3HHAa TOJbBKO Hmepejy CaMHM ynoTpeOJeHHEM,
TaK KaK NPH CMEUIMBAHHHM TaKOro OGeH3HHA C JAPYTHM COPTOM KOH-
LEeHTPaUHa HHTHOMTOpa OyAeT HHKE HOpPMbI, OTUErO INPH XpaHEHH!
TaKoH OEH3HH paHbllle BPEMEHH OCMOJHTCA H He Oy/AeT TOJHHM IJis
HOpMaJIbHOH 3KCIJIOATaLHH MauiHH.

2. Apnakpexuur-6ensun (Kb-70), xotTopuii uMeer ayumrdii
(pakUHOHHBIT cOCTaB, YeM aBTOMOOH/bHBIN KPEKHHI-GeH3HH (KOHEIL
Kunenus 175°). [las npeaynpexIeHHsi OCMOJIEHHS OH XOpOLIO OYH-
meH U CTabuiu3upoOBaH NpuOaB/JeHHEM K HeMy HHruOuTOpa. ABHaxpe-
KHHT-0€H3HH NOJYYaeTcs Ha TeX e KPeKHHI-YCTaHOBKAaX, Ha KOTO-
pPHX MOJYyYaeTcss aBTOMOOH/BbHHI KpekHHr-6eHsuH. OH HMeer
OKTaHoBO€ yHCJO0 70 H MO3TOMY A/ MHOTHX Ha3eMHBIX MAuHH C
aBHaMOTOpPaMH sBJAETCH MNONHOLEHHBIM ropiounM. KbB-70 o6Gnapaer
XOPOIIUMH NYCKOBBLIMH KayecTBamu. QH fBIfETCA €JHHBIM COPTOM
TOIJIHBA VISl TAHKOB C KapGIOPaTOPHBIMH [BHTATE/sMH.

B kauecTBe HHrHOHTOpPAa NMPOTHB OCMOJ/iICHHS NPH XPaHEHHH aBHA-
KPEKHHI-6€H3HHA IpHMeHseTcd NMPOAYKT, IOJydaeMblil NIpH pasTOH-
Ke JAPEBECHOH CMOJIB JHCTBEHHHIX IOPOJ JAEpeBbEB.

ABHaKpeKHHr-O€H3HH, KaK W JI000H Apyro#i HHrUGHTOPHBIH O€H-
3MH, NpeJHAa3HAYeHHbIH JJs XpaHEeHHd,CMeUIHBaTh C JAPYTHMH OeH3H-
HaMH, HE COJEpXANUMH HHTCHOHUTOpA, HEJAb3d, TaK KakK INpH CMe-
LIIMBAHMH YMEHbIDAeTCH KOHLEHTpallus MHTHOMTOpA, UTO BJAEYeT 32
co60ii yCHAeHHE 06 pa30BaHHs CMOJI H, C/1€J0BaTe/NbHO, IOPUY NPOAYKTA.

Pudopmunr-nponecc

C neapl0 NOBHIIEHHS AaHTHIETOHALUHOHHHX KAauyeCTB JIHI'POHHBI
NpPAMON TOHKH MOTYT GHTb IOXBEPTHYTH TEPMHUECKOMY KpEKHHTY,
H B 5TOM C/1yYae KpPEeKHHI-IPOLECC HOCHT Ha3BaHHe PUPOpPMHHTA.
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PudopmuHr-npouecc seercs mpu temneparype 500—550° C u npu
maBaenun 20—40 am,

CrereHp y/nyuumreHHsl AHTHAETOHAUHOHHBIX KayecTB IMPOAYKTOB
NpsiMOil FOHKH C NMOMOUIbIO pHOPMHHTa HMeeT CBOH OmpeaeneHHbH
upepea. OTHocurespnas 3PEKTHBHOCTbL 3TOr0 NPOLECCA TEM BHIUE,
yeM HHXE€ AaHTHJIETOHAIMOHNBIE CBOHCTBA HCXOZHOrO NPOLYKTA.
Tax, HanpuMep, C NMOMOIbIO PHPOPMHHT-DpOLECCa ¥ HH3KOOKTaHO=
BHIX JIHTPOHHOB OKTaHOBOE YHCJ/IO MOXKHO MOBHICHTH Ha 30—35 enu-
HuL. Hau6osee BHIrogHbIM CHpbeM AafA pHpopmuura y wac B CCCP
SBAAIOTCH HU3KOOKTAHOBHIE CEPHHCTHIE JIHTPOHUHH H3 Hedrtelt ,Bro-
poro Baky“. Ilpn mnepepa6oTke YyKa3saHHOTO CHIpPbsi CIOCOGOM pPH-
(OpMHHra Hapsgy C IHOJyueHneM O€H3HHa C BHICOKHM OKTAHOBBIM
YHCJAOM TIPOMCXOJHT TaKxe mpouecc o6eccepHBaHHUS.

OkrauoBoe uHCJIO GeH3HHA, NOJYYEHHOrO IyTeM PHPOPMHHra
WITHMOaeBCKOrO0 CEPHHCTOrO JIHTPOUHA, NOXOAHUT B YHCTOM BHAE IO
73, a ¢ 3 cm® 9THIOBOH xHUAKOCTH K0 87—88. Jlag mOBHUIEHHA CTa-
OHJBHOCTH NpPH XPaHEHHMH PHQPOPMHHI-OEH3HH NOJBEPraeTcsi OUHCTKE
HIM cTabuamsauMy HHru6uropoMm. ¥ Hac Gensun PB-70 siBasercs
puOpMUHT-6€H3HHOM, MOJYyYaeMbiM NyTeM PH(POpPMKHra JHIPOHHA H3
BUIHM6aeBCKOH HedTH. -

4. KATAJIMTHUYECKUA KPEKUHT-MIPOLIECC

C noMoupbI0 TEPMHYECKOTO KPEKHHT-Iponecca MO/JAydYaeTcs TOI-
/IIBO C OKTAHOBHM YHCJ/OM 65—70 (BbICOKOTEMIEPATYPHLIH KPEKUHT-
npounece). OKTaHOBOE YHC/IO NMapo(asHOro KPEKHUHr-GEeH3MHA (TakKxe
TePMHUECKHH KPEeKHHT) KOXOAMT HHorga mo 75. Ho nocaepuuit BuA
KPEeKHHIa JaeT HecTabuAbHHH OeH3HH, TpebyeT JIErKOro Chlpbsi (Ke-
pOCHHA), JaeT Ma/iue BHIXOAb OEH3HHA, W, KpOME TOTO, OEH3HH He
uyscTBuTe/eH K TAC (TeTpasTu/csuHem) U T. J.

3a nogcaesHee BpeMsi MIHPOKOE paclpOCTpaHEHHE HMEEeT MPOoLece
KATaJHTHYECKOTO KpEeKHHra.

- CymHOoCTb 3TOrO Ipomecca 3aK/JIoyaeTcs B CleIyioLieM: C no-
© MONIbIO NPHMEHEHHs KATaJM3aTOPa B KPEKHHT-IPOLECCe HE TOJbKO
JOCTHTAeTCH paclUielieHHe THKE/IHX MOJeKysa IepepabaTHBaeMoro
.CHIpbsl, HO 3TO pacuien/ieHHe H 06pa3oBaHHE HOBHX, 60Jee€ JErKux
MOJIEKYJI NpoTekaeT Mo HaubGoJee KeaaTeJbHOMY HallpaB/AEHHUIO.
'BensuH, nosiyyeHHn# B MPUCYTCTBHH KaTa/H3aTopa, 06JafaeT PAAOM
NPEeUMYUIECTB MO CPaBHEHHIO C OEH3HHOM OOGHKHOBEHHOTO TEpMH-
YeCKOr0 KpeKHHr-mpomecca. DeH3MH KaTaJHTHUYECKOrO0 KPEKHHra
ABASI€TCS CTA6H/ABHHM OEH3HHOM M OT/IHYAaeTCHd BHCOKOH YYBCTBH-
renpHocT+I0 K TAC, o6aanaeT BHCOKHAM HCXOIHHM OKTaHOBHM upC-
JIOM H T. 1. B HacTosmee BpeMsi B IPOMHIIIIEHHOM MacuITaGe npa-
'MEHFIOTCA JBa BHAA KaTaJUTHYECKOTO KPEKHHTa: ‘ Y

1) xataquTH4eCKuA KPEKHHT HeTeNPOLYKTOB B IPUCYTCTBHH TDEX-
- XgopHCTOrO anoMuHust AlCly; '

2) xataauTuyeckufi kpekuHr no Metoxy Xyxpu (Houdry).

Karanntugeckutt xpexunr B npucyrcrsan AlCl,
, Tlpn aToM npomecce nepepabaTHBaeMHH NpoAyKT (rasolas, Co-
AP, MA3YT M T. 1I.) CMEIIHBAETCA C Ge3BOAHHM TPEXXJOPHCTHM
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aJIOMHHHEM, KOTOpHii 6epercss B KoaHuecTBe 0ko0/10 109, OT CHpBbs,
M BCA 3Ta CMech mojasepraercs Harpey no 200—300° C. Ilox nmeii-
crBieM karaausatopa AlICl; W npu ykas3anHO# TemuepaType npoHuc-
XOIHT KPEKHHT-IpoLEcC ¢ O06pa3soBaHHEM rasa, JErKHX H CPeaHHX
dpakumit ¥ TaxKeEa0r0 ocrarka. Ilocne xkpekuHra Jierkue H CpefHHe
¢paknuu BMecCTe C ra3aMH KpPeKHHra OTBOJATCS H3 PEeaKIMOHHOI]
KaMepH H Jajbplie, B PEKTHPUKAUHOHHOH KOJOHHE IPOHCXOAHT
OTHeJeHHe (ppakiuuil Apyr OT jgpyra. Tsixeiwit oCTaTOK BMeCTe C
HCIOJb30BAHHHM KAaTa/IH3aTOPOM YAAJAeTCS H3 PEAKIHOHHOH KaMe-
pu. PeaxkuHoHHBe KaMepH paGoTalOT NEPHOAUYECKH, H B 3TOM
OCHOBHOi1 HEJOCTaTOK 3TOTrO mpouecca (10 CHX Mop He pa3paGoTaH
HENPEepHIBHBI MPONUECC KPEKUHra C XJOPHCTHM aIOMHHHEM).

He#icreue AlCl; nma npouecc aBosikoe: 1) oH o6Jeryaer pac-
LienJeHue yraeBoJOPOLOB, T. €. AaeT BO3MOMKHOCTb IPOH3BOJHTL HX
paspyumieHne npH 6oJiee HHU3KOH Temmeparype, YeM HpH Te pPMHUECKOM
KpekHHre (ram temneparypa 500° u Bmuie), U 2) OH HampaBasieT
npouecc Ha o6pa3oBaHHE YI/EBOJLOPOJOB, 00/1aJalOUHX BbHICOKHMH
aHTHIETOHALHOHHHIMH CBOHCTBAMH, CTaOHJIbHBIX NPH XPaHEHHH H YYB-
CTBHTEJBHHX K 3THJOBOIl MXHIKOCTH.

Buixoxn G6GeHsuHa npu atom npouecce He mnpesBnmaer 309, or
CHpPbfl, a OKTaHOBOE WYHCJIO ero HpH A06aBieHHH 3 cM3 3THJIOBOH
JKHIKOCTH Ha 1 k2 OensunHa 6yger 95 W Bhime.

KarasuTudeckuii KpeKHMHr 1o MeToay XyApH

3TOT mpouecc pacCUHTaH, KaK M NPeAHAYyIHii, Ha MOAYYeHHE
BHICOKOOKTaHOBOTO TOILIMBAa NMyTeM KpDeKHHra HedTenmpoiyKroB. [1po-
uecc Bejercd npu temmeparype Bhuie 500° C B IPHCYTCTBHH CIe-
LIHAJIbHOTO KaTaJH3aTOpa, B OCHOBHOH CBOe#l Macce COCTOSILEro H3
riHHO3eMa. B kauecTBe CHIpBS AJs1 9TOTO mpomecca GepyTcst Cpen-
HHe H Taxeable ¢pakuun HedrTu. Brxonx Gensuna aoxoaur jao 509%
C OKT2aHOBBIM YHCJIOM B yHCTOM BHje okoJso 80, a ¢ 3 ¢cu® aTHAOBOA
JKuIKOCTH 92—93.

5. THAPOrEHM3ALIMA

CywmHoCcTh mponecca THAPOreHU3auMH 3aK/I0uaeTcs B TOM, uTO B
onpejesieHHbH X YCAOBHAX TeMIEpaTypH H JaBJEHHS H B IPHCYTCTBHH
KaTaJu3aTopa IMPOUCXOMUT NPHCOEJHHEHHE aTOMOB BOJOPOAA K MO-
JeKyJaM rnepepaGaTHBAEMOro NPOAYKTa, 3TOT Mpomecc HaeT BO3-
MOXHQCTb MOJNYYHTb KaYeCTBEHHHE MOTOPHLIE TONJIHBA H3 KAMEHHO-
rO yrjis, H3 KpPEKHHF-OCTATKOB, H3 Ma3yTOB NpPAMOH TOHKH, H3
KaMeHHOYTroJIbHOH H TopdsaHOH CMOJ # T. H. o

B 3aBHCHMOCTH OT TOro, 4TO XOTAT HOJYYHTb NPH NPOLIECCE THA-
porennsannn (6eH3MH, KePOCHH, rasoiiab, CMa3ouHHe Macia W T.I.),
NPHMEHSIOT Te WJH HHHE KaTaJH3aTOpH. B mpouecce rugpore-
HH330HH B KaueCTBE KaTa/JH3aTOPOB NPHMEHSIOTCH IVIaBHHM 06pasoM
HHKEJb H XeJe30COoAepikalmue BemectBa. [lponecc rHaporeHH3alHH
IJ8 NOJAY4YE€HHS TOIIHBA M MaceJ NPOHCXOMHT HpPH TeMneparype
300—400° C u npu paBaennn 200—250 am. ‘

Buixoa 6ensusa npH aTOM npomecce HCKAXYBTEAbHO BEAHMK H A0-
X0ZuT R0 90% M BHIIE OT CHPbA.
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FuaporenusaLusi ABASETCH TAKKe BeCbMa BAXHBIM HPOIECCOM
IS OYMCTKH M CTabHMJH3alUMK TONJHB H Macex. [lpoaykTe, coaep-
xamue cepy, MOryT OHTh ob6eccepeHbl THAPOreHH3auHel (ruapo-
OUYHCTKA), TAK KAaK IPH 3TOM Ipouecce H3 cepu obpasyercs CepoBO-
JIOPO/1, ABJSIOIIUACS JE€TYUHM [a30M, a pACTBOPEHHAst B MPOLYKTE YacThb
3TOr0 rasa MoxeT OHTb YAaJ€Ha M3 HEro INyTeM Bbllle/JayHBaHHS.

DToT mpouecc mpuoGpeTraeT BaXKHOE 3HAUEHHE MJA IOJYYeHHA
KayeCTBEHHH X NPOJYKTOB H3 CepPHHCTHX Hedrelt ,Broporo Baxy*.

upporenusanus Moxer OHTb TaKike C YyCHEXOM IpHMEHEHa AJis
crabuau3auuy MajaoCTabUNIbHEIX OEH3HHOB, KAK-TO: KpPeKHHT-GeH3HHa,
nosumep-6eH3nHa, pupoOpMHHT-6eH3HHA H T. 1.

ITOT NMpOUECC SABJISIETCH COBePUIEHHO HEOOXOAHMHIM B TEXHOJIO-
THH NOJIyY€HHs H300KTaHa M3 HempeJe/]bHHX ra3oB. ['HIpOOUHCTKA,
cra6H/aM3auHs GEH3HHOB H THAPOTEHHM3AaUHs TIONHMEPOB I POHCXOAAT
B 60/ee MAFKHMX yCJOBHAIX TeMIepaTypH H JaBJeEHHs, 4YeM IpPH mo-
JIYYEHHH TOIJIMBA H3 KAMEHHOTrO yrJs, HeQTAHWX OCTaTKOB H pas-
JHYHHIX CMOJ.

Ilpouecc ruaporeHuMsauuu Ajf INOJYYEHH MOTOPHOTO TOMJMBA
M3 KaMEHHHX YIJ/eH Xopomo ocBoeH B I'epmanuu (mpouecc Bepruy-
ca); TaM HMeeTcs UeJHH psjl NPOMHIUJIEHHBIX THAPOreHH3alMOHHH X
ycranoBok. C moMoupio 'epmannu SIMOHHA TakKe HauHHAET CTPOHUTH
YCTaHOBKH A/ ruiporeHusaunud yras. Anraus u CIIA pacnosaraiot
HEeCKOJbKHMH TOJOOHBIMH YCTAHOBKaMH.

\
6. IHPOU3

Ilpouecc, uMeIOmMiA NeAbI0 NOJYYeHHE APOMATHYECKHX YI/IE€BO-
JOPOJAOB H3 HepTenpoAyKTOB, HOCHT Ha3BaHHe Nupoau3a. [lpu
nupo/H3e HePTEeNPOLYKTOB MOMKHO IO/Y4aTh KaK WHAMBH/YaJbHHE
apoMaTHUYeCKHe YI/IeBOAOPOJH, Kak 06eH30.1, TOJYOJ H KCHJIOJ, TaK
H CMeCh Pa3JHYHHX YIJI€BOJOPOLOB — MHPOOEH30..

Yr/IeBOIOPOAH apOMaTHYECKOTo psjaa (6eH3oa, Toayon H Ap.)
00/1aJaI0T JOBOJIbHO BBICOKHMH aHTHIETOHAUUOHHHMH CBOHCTBAMH.
Ilo aTOl mpHuMHEe OHM MIPAIOT BaXXHYI0 POJIb B COPTAMEHTE COBpe-
MEHHHWX MOTOpHIX TOmJHMB. Kpome TOro, G€H30J NPUMEHSETCH Kak
CTa0M/IM3aTOP HpPH MPUTOTOBIEHHH CMeCH OEH3HHa CO CIHPTOM-pex-
TH(QHKaTOM.

OGHYHO 6€H30J1 M TOJAyOJ SBJSIOTCS NPOLYKTaMH KOKCOBaHHSI
kameHHHX yraeil. B CCCP 6eH3osn H Tonyo! no6hLIBAIOTCA euie H
nyteM nepepabOTKH HEKOTOPHX HeQPTENPOLYKTOB (KEPOCHH, IO.JH-
MepH H 1p.). Tlupo6eH3o.s sBJASETCS NPOLYKTOM, HAYIIMM AJS CO-
CTABJIEHHS] HEKOTOPHX COPTOB aBHAUHOHHOTO TOIJHBA.

[Tpu nuposnse HedTenpoayKTOB BHXOJ MOTOPHOIO FOPIOYEro He
npeBumaer 12—15% or cupba. Ilpu 3TOM nonryuyaercs xo 40%
rasa mupo.in3a u a0 45% PpasaMYHEX NOOOYHHX MaJOUEHHHX IMpO-
JAYKTOB (OCTAaroK, KOKC M T. I.). [lpoumecc mnupo/iu3a npPOHUCXOXHT
npu Temneparype 650—700°C u armocdepHoM jaaBienun. Pacmpo-
CTPAHEHHLIMH YCTAHOBKAMH AJs MHPOJIH3a HEPTENPOLYKTOB ABJASIOTCH
neuw [lukkepuHura (HempepHiBHBIA HPONECC) H redepaTopu Kpycceas
(riepHOMueCKOro AenCrBus).
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7. HOJIYUYEHHE BbICOKOOKTAHOBBIX KOMNOHEHTOB
ABHALMOHHBIX TOIJIUB

C ToBhIIEHHEM CTENeRH CXaTHA JABHraTeas BHYTPEHHEFO Cropa-
HHS €r0 MHAHKATOPHHHA KO3(HIHEHT MOJEe3HOTO AEHCTBHS NMOBHIIALT-
Cg H, IIpH BCeX JPYTHX pPaBHHX YCJIOBHfX, €ro JIMTPOBas MOIL-
HOCTh yBeJHuuBaercs. Kpome Toro, ¢ NmoBHUIEHHEM CTENEHH CHATHA
JIBHIraTe/] s YMEHbIIACTCsl YAEJbHHE PAaCX0o[ TONIHBA. TakuM 06pasoM,
TEHAEHUMA K MOBHIUIEHHIO CTENIEHH CXAaTHS B MOTOPOCTPOEHMH SIBJIA-
eTCsl BNOJIHE O0OCHOBaHHOM.

Tlpn crenenu cxartHug e=8 yJe bHHH pacxoj TONJAHBA GJIH30K K
€BOeMy HauMeHpuIeMY 3HaueHH1o. [To 3TOH nmpuyHHe na)ke coBpeMeH-
HHE aBHAXBUIaTe/JH HE CTPOATCHA C OOJBIIMM NOKa3aresaeM CTEleHH
CXaTHsi, YyeM e=8, TaK KaK jajbHeiillee NOBHIIEHHE CTEEHH CXa-
THS He JaeT kesaeMoro sdexra B CHHXXEHHH YJeJbHOTO pacxoja
tTonsuBa. Jla/ipHeiHIee NOBHIIEHHE JHTPOBOH MOLIHOCTH JBHUTATeJs
HAET NO JHUHMH NOJauM roployed CMECH B LHMJIHHAP MOL JaBJleHHEM
BHIIE aTMocdepHoro (Hamays). M noBHIeHHe CTENMEHH CXKATHA H
yBeJHYEHHE CTENeHH HAAAyBa BHI3LIBAIOT HEOOXOIHMOCTH IIpPHMEHe-
HUSl TOIJIMBA MOBLIMIEHHHX AHTHIETOHAaUHOHHHX KayecTB, TAK Kak
06a 5TH MOMEHTAa CO3LalOT YC/JOBHs, 6/1arONPHATCTBYIOUIHE BO3HHK-
HOBEHHIO JeTOHauuud B apurarese. Yro6H He OHJIO SIBJEHHS IETO-
HAauMH U TeX BPEAHHX NOCJIEICTBHH, KOTOpHE CONYTCTBYIOT HE€TOHa-
LIHH, HEOOXOAHMO NMPHUMEHSITh TOIVIMBA HY XK HH X aHTHJETOHAUUOH-
HHX KayecTs.

JiBurarejgu BO3AYUIHOrO OXJaXJ€HHs, NPH BCeX pPABHHIX YCJO-
BUAX, 60/ee Tpe6OBaTeNbHH K aHTHIETOHAUHOHHBIM CBOMCTBAM TOII-
JIMB, YyeM [BUTaTeJH BOASHOIO OXJAXKAEHHA; KPOME TOro, yBeJHYe-
HME JHaMerpa NHJHMHIPOB JBUrATE]sl B CBOIO OYe€pelb BH3WBAET
NOBBLIIIEHHHE TPe6OBaHHA K AHTH/IETOHALHOHHHM CBOHCTBAM TOIJHB.
Kopoue rosopsi, BCe TO, YTO IB/IsI€TCS XapaKTePHHMH OCOOEHHOCTSIMH
COBPEMEHHOI'0 aBHaMOTOPOCTPOEHHs, BeJleT K HeoGXOJAUMOCTH NpHMe-
HEHHs B 4BHAaLUUH TOIIMB C BHICOKMMH aHTHIETOHAUHOHHBIMH CBOM-
crBaMH. OTCyTCTBHE e TOHJHB HEOOXONHMHX KayeCTB BeLeT K
OTCTAaBaHMIO BCeil aBHAUHOHHOH TeXHHKH. BoT mouemy a1/ COBpeMeH-
HOH aBHAUMH KAayecCTBO TONJIHBA sIBASETCS BONMPOCOM HCKJIIOUHTE/IbHOH
BaXXHOCTH. :

AHTHZETOHAUMOHHHE CBOHCTBA TONJHMB OLIEHHBAIOTCH MO TAaK Ha-
3biBaeMO#t OKTaHOBOH mikaJse (cM. raasy II). UeM Bhuie okxTaHoBOE
YHCJAO TOMJIMBA, TEM BHIIIE €ro aHTHIETOHAUHOHHHE KauecTBa. [ua-
Na30H OKTAHOBHX YHCEJ TONJHUB [/ Pa3HYHHX JBHraTesel C 3a-
XKHIAHHEM OT CBeuH (IBHratesH KapOoopaTopHHeE H C Hemocpen-
CTBEHHHIM BIPHICKOM) Haxoaarcds B mpenenax ot 40 zo 100 u
BbILIE,

TonsmBa ¢ OkTaHOBHM unCaOM 40—50 (KEPOCHH, JIHTDOHH) HC-
NOJIb3yIOTCAd AJd OOJbIIMHCTBA HAIIMX TPaKTOPHHX JBUrarefed;
ABTOMOOM/IbHBEIE ABMraTe/H TPeOYIOT TONJHMBA C OKTAHOBHIM YHCJIOM
60—65. Toniusa c oOkTaHOBHM uHCJIOM 70—87 NpUMEHAIOTCA AAs
ABHAIMOHHHX He(DOpPCHPOBAHHBIX, XXHAKOCTHOT'O OXJaXIEHHS JBHra-
TeJeH; TOIJHBA C OKTaHOBHM YHCJIOM 87 H BHILIe — A/ HOPCHPOBaH-
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HHX aBHMajiBMraTte/efl U A/4 aBHaABHraTesef C BO3LYIIHHM OXJaX-
nendeM (nogpo6Ho o6 3ToM. cm. ra. lI).

Beskan nedTh comep:xHT B OOJbLIEM MJH MEHbLIEM KOJIHYECTBE
6ensunoBue ¢pakuun. [lo comepxannio 6ensuna HedpTH OwBawT
passuusbie. B HEeKOTOPHX HedTAX coxepxanue OEH3HWHA HE NPEBBI-
maer 1—29,, HekoTOphle xe HedTH conepxar OeHnsuHa n0 309 H
Buie. MaBiekaeMble U3 PasiHyHBIX HedTell GEH3HHH IO CBOEMY Ka-
YecTBY MHOrJa BeCbMa Pe3KO OTJAHYalTCHA APYT OT apyra.Ecre OeH-
3MH NPAMOH TOHKH C OKTaHOBHM uHc.I0M A0 30 M Jaxe HHXe, He-
KOTOpHE e GeH3HHbl NPAMOH TOHKH 06JIaJaloT BeCbMa BHICOKHMH
AHTH1E TOHAIIMOHHEIMH CBOHCTBAMH: OKTAHOBO€ YHCJAO HEKOTOPHX H3
HHX J0XOAuT N0 80. TO OKTAHOBOE YHCJO IBASI€TCSH NMpeEeneab-
HHM Aaf O0€H3MHOB NMpsiMOH roHkH. Kak Belme ykasHBa-
JIOCh, COBPEMEHHble aBHAJBHraTe/H TpPeOYIOT TONJIMBA C OKTAHOBHM
yucaom 87, 90, 95, 100 u paxe BHIE.

s mpHrOTOB/EHHS] aBHAIMOHHHX TOILIHB C BHICOKHM OKTaHOBHLIM
YHCJOM CYILECTBYET HeCKOJbKO MNyTeil.

) 1. Oaa Toro, 4ro6hul MOJydaTh 6eH3MHH NPSIMOH TOHKH C BO3MOX-
HO BLICOKHM OKTaHOBBIM YHCJOM, HEOOXOZHMO OTHAEJbHO nepepa-
GarHiBaTh HedTH Tak, UYTOOH KauecTBO OeH3HWHA OAHOH HedTH He
nopTHJIOCH KauecTBoM 6en3uHa apyro#i HedtH. CienoBaTenbHO, Hed-
TH Iepel MX nepepaGOTKOH HYKHO OTCOPTHPOBaTh. B pesy.bTare
storo Meponpuatus B CCCP noayyaioT 6€H3HHH INpIMOH T'OHKH C
OKTaHOBHIM YHMCJAOM HauyuHasg OoT 50 M kOHuasg 78.

2. BeH3uHBl C YKa3aHHBIM OKTaHOBHIM UHCJIOM HE MOrYT yAOB.Je-
TBOPHTb Tpe6GOBaHHs COBpPEMEHHHX aBHaMOTOpOB. J[lajipHeltmree mo-
BHIIIEHHE OKTAaHOBOTO YHCJ/A3 IPOMCXOAMT NyTeM npHOaB/JE€HHS K
6eH3HHAM TaK Ha3bIBaeMOI'0 AHTHJAETOHaTOpa. B KauecTBe aHTHAETO-
pBatopa y Hac B CoBerckom Colo3e (H He TOJBKO y HAC) IPHMEHAET S
aTuj0Bass KHUAKOCTb (ID2K), moayyaemas CHHTETHUECKHM IIyTeM H
COCTOAI(As, H3 CMECH Pa3JHYHHX NPOAYKTOB (CcM. raasy IV).

[Tpu6aBseHneM 3THAOBOM KMJIKOCTH B KOJHYECTBE HECKOJLKHX
KYOHUECKHX CAaHTHMeTpPOB Ha 1 K2 6GeH3MHa YHAAaeTCsd NOBHICHTh OKTa-
HOBO€ YHCJIO MCXOJHOTO MNPOJAYKTa HAa 3HAUUTEJNbHYK) BEJHYHHY.
Ta6sn. 22—25 mMOKA3HBAIOT H3MEHEHHE OKTAHOBOI'O YHCJA Pa3JHYHHX
TPOJYKTOB B pe3y/bTaTe NPHOABJE€HHA K HHM 3THJOBOH XHIKOCTH.

Heo6xoxuMo ykasaTth, YTO COPTHpPOBKAa HedTell C uesabio Moayuye-
" HUS, B HaPOJHOM XO3HCTBE MAKCHMAJbHOTO KOJHYeCTBa GEeH3HHA C
BHICOKHM OKTAHOBHM YHCJIOM HE HCKJI0YaeT NMPHOaB/IEeHHS 5TH/AOBOH
JKHIKOCTH K HHM, a Hao06OpOT, OJHO AONOJHMET Jpyroe, TakK Kak
BHICOKO€ OKTAaHOBOE YHCJIO HCXOJHOrO OGEH3HHa JacT BO3MOXHOCTH
NOJYYHTh TOMJHBO C 60Jee BHICOKHMH a6CO/IIOTHHMH IIOKA3aTe/siMA.
OKT&HOBOT'O YHCJA B CJAyyae npHOaBJEeHHS K HEMY 3THJOBOH XHA-
'KOCTH H APYTHX KOMIIOHEHTOB BbICOKOOKTAHOBOTO TOIJIHBA.

Oxnaxo 06a BHIIEyKa3aHHHX NYTH NOBHINEHHS OKTAaHOBOTO MHC-
Za. (copTHpoBka HedTeil nmepes HX mepepaboTkoil M npHOaBACHHE K -
6eH3{HaM MpPsMOi TOHKH 3THJOBOR JKHAKOCTH) BMECTE B3ATHE HE
" JAIOT BO3MOXHOCTH IOJy4HaTh TONJIMBA.C OKTAHOBHIM YHCJOM NOPSA-
xa, 98—100 uaM‘BHUIE, KOTOPHX TPeOyjoT COBpPEMEHHHe KapOio-
paTopHHe aBHAaNHOHHHE ABHraTesH. Kpome TOro, pecypcn GeH3HHOB
24,

\



NpPsAMO#i TOHKH C MCXOIHHM OKTAHOBHM YHCJIOM BhlIE 74 BeChMa
OTPaHHYEHHl, TaK KaK JaJeKO He BCAKAaA HedTb COAepKHT B cele
GeH3uH C BEICOKOH OKTaHOBOH XapaxTepuCTHXO#. OAHako m AJis moO-
JYWeHHs] aBHAaTONJIHB C OKTAHOBBIM YHCJIOM Bhillle 95 GEH3HHBI Nps-
MOH TOHKH HMrpaloT pemamllyio poJab, TaK KaK B COCTaB 3THX TOM-
JHUB B 3HAYHUTEJbHOM KOJHUYECTBE BXOAAT BHICOKOOKTAHOBbIE GEH3HHL
upaMoit ronkH. [TostoMy yBeanuenue 1066Iuyu HEDTeH, comepKalikX B
cefe 6€H3HH C BBICOKOH OKTaHOBO# XapaKTe pUCTHKOM, IBASIQTCS OJLHUM
M3 HEeOOXOJMMHX YCJOBHH YBeJHUEHHS PeCcypCOB aBHATOIMJIMB CTPaHLI.

CoBpeMeHHHE aBHATONJIMBA C OKTAHOBHIM YHCJIOM BHIe 95, Kak
NPABH/IO, COCTABJIAITCA HYTeM CMeIIeHHs HEeCKOJbKHX MPOAYKTOB.
B nx cocras BXojaAT: GEH3MH NPAMOH TOHKH C OKTaHOBHM YHC/JIOM
74—78, 3THIOBas XKHMJIKOCTb M OJMH WM HECKOJBKO TaK Ha3HBaeMhIX
BHCOKOOKT2HOBLIX KOMHNOHEHTOB aBHAHHOHHBIX TOIIHB,

TakHMH BBICOKOOKTAHOBHIMH KOMIOHEHTaMH JJisi COCTaBJIEHHS
AaBHALMOHHBEIX TOIJIHB ABASAIOTCA: H300KTaH, AMH3ONPOIHIOBHIL 3(Hp,
H3OMEHTaH, aJKAW/JIHPOBAaHHAsA ApOMATHKA, NOJMMEPH3ANHOHHKIE OeH-
3uHHl (MO/IHMEp-GeH3HHH).

Kpome TOro, OJHHM H3 KOMIIOHEHTOB JJfl IOJYYEHHSI BbICOKOOK-
TAHOBLIX TOILIHB MOXET CAYXHHUThL 6€H3HH KAaTaJIHTHYECKOIO KPEeKHHTId.

TTony4yeHHE TEXHHYECKOT0 H300KTaHA

H3ookran CgH,; siBAf€eTCS OCHOBHHM KOMIIOHEHTOM COBpEMeH-
HHX aBHaTonauB. OH fABJAS€TCA YrJeBOJOPOIOM NnapadHHOBOroO psAa,
c GOKOBHIMH lensMu (u3onapaduH). B ukCcTOM BHIE yKa3aHHBIA H30-
OKTaH MMeeT OkTaHoBoe uuc/a10 100, mpu 3TOM OH obaazaet 60.b-
woi YyBCTBATEAbHOCThI0 K TIC. ITOT H300KTaH C COOTBETCTBY-
IOIHM KOJHYECTBOM 3TH/IOBOH JXHMIKOCTH MMEET OKTAaHOBO€ YHCJAO
nopanka 115—120. [Tonyyaior ero 3 rasoB KpeKHHra H/H IHPOJH3A.
STt rassl cojgepxar usobytaaen C,Hg, sasasaomniics onepuHOBHM
yI/IeBOJOPOAOM.

OaMH M3 TNpOUECCOB , NOJNYyYEHHS H300KTAHA COCTOHT H3 Tpex
CTaguH M 3aKJI09aeTCs B CAEAYIOLIEM:

1. M3 rasoB kpekMHra HJAH NHPOJH3a NyTeM peKTHQHKANHH
BolfeaseTCa OyTaH-OyTHIeHOBas (pakmusa. 1a Qpakuus COXEPKHT
B cefe HOpMaJbHHIA 6GyTaH, HOPMAJbHHHA GYyTHJCH H H3006YyTHJEH.

2. s 6yran-6yTHaeHOBOW (pakuHH C OOMOUIBIO CEepHOH HaIn
docdopHOIt KHCAOTH MONYYAIOTCA AHM306YTH/IEHH, Tak Kak OyTHJae-
HH, BCTyNas B PEAKIHI0 C KHCJAOTOM, NOABEPraloTcs NOAHMEPH3ALHH,
B pesyJabTare yero o6pa3yioTcsi AHH30OYTH/IEHH.

Buizesennnit H3 cocraBa ra3oB M3006yTHJAeH NOABepraeTcs mo-
Jumepusaund. CyTb 3TOro mpomecca 3akJIO4aercs B TOM, YTO H3:
ABYX MOJEKYJ H306YTH/I€HA NOJY4aloT nojuMep (TOyHee xumep), B
pesyJbTaTe 4ero mNOJY4Yaerca AHA300YTH/IEH, HJAH, KaK OH. HHaue
Ha3bLIBAaeTCSH, H30OKTHJ/IEH.,

Peakumio noayyeHHss B3 OYTHACHOB AHH300YTHIEHA MOKHO M30-
6pasuTb CACAYIOLIHM YPaBHEHHEM:.

C,H;+H,S80,~(CH;),COSOsH (6yrracepnas .
kncaota)+ GyHgw CyH, 6+ H, SO,
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IMonyyeHHEI# MyTeM HOJHMEPHU3AUHM NHH30O0YTHACH HE ABAAETCA
€le TOTOBHIM NMPOAYKTOM, [YABHHIM 06pPa3oM NOTOMY, YTO €ro OKTa-
HOBO€ YHCJIO B YHCTOM BHIE CPaBHHTEJIbHO HH3KOe (OKOJO 84)

3. JIun306yTHIE€H MOJABEPraeTcs NpOoLECcCY THIPOreHH3AlHH, T. e.
K JAMH306YTH/IEHY HDPHCOEIMHAIOT BOJOPOJ, YTOOH H3 HEHaCHIlEeH-
HOTrO yr/eBoAOpoja (IHH306YTHJIEHA) MOJYyUHTb H300KTaH (HACHILIEH-
HuI yraesogopon). Ilpouecc ruzporeHHsandH MOXHO HpPEACTaBHTH
" .CAeAYIOUHM ypaBHEHHEM:

CgH,g+H,=CsH,¢ (u300KTaH).

ITOT nponecc MNPOHCXOAHT B NPHCYTCTBHM KaTalK3aTopa.
OcHoBHBIE CBOHCTBA YHCTOrO H300KTaHA (2, 2,4-TpHMETH/IMEHTaH)
fpuHseessl B taba, 3.

Tabruya 3
Temneparypa Hx3uraa venuo- OxranoBoe
P4 | Temneparypa uMcA0 Ges STH-
3amep3aHuga TBOpHAasg cnoco6- A0BOR
o
B°C wunenns 8°C | v 8 Ke-was MHAKOCTH
— 107 + 99,5 10500 100

Ha coBpeMeHHbIX MPOMBIULIEHHBIX YCTAHOBKaxX IJis MOJYYeHHS
H300KTaHa NOJYYaeTCs HE YHCTHIH NPOAYKT, COCTOAILUN U3 2,2,4-TpH-
METH/INIEHTAaHa, a TAaK HAa3blBaeMBIH TEXHHYECKHH H300KTaH, B COCTaB
KOTOPOTrO BXOJHT KaK BHIIICYKa3aHHbIfI H30Mep OKTaHA, TaK H €ro
Jpyrue H3OMephl H ellle psj PasJHYHbLIX YrJeBOAOpoJOoB. B 3aBuCH-
MOCTH OT KayecTBa MCXOIHOTO CHIPbS, B3ATOTO IS NMOJYyYEHHS H30-
oxtaHa (6yTaH-GyTH/eHOBAs () PAKIUA rAa30B KPEKHHTA HJIH IHPOIH3a),
OT pojJa M KayecTBa NMPHMEHAEMOro NPH 3TOM KaTaJH3aToOpa H Tex-
HOJOrHYECKOro pexuma pabOThl YCTAHOBKH NOJYYaeTcst TEXHHUECKHI
H300KTaH DPa3JHYHOrO XHMHYECKOTO M (DPAKIHOHHOTO COCTaBa, CJe-
AOBATE/NbHO, C PA3JMYHLIM HCXOJHBIM OKTAaHOBbIM YHCJIOM H pas/H4-
10#l 4yBCTBHTE NIBHOCTBIO K T3C.

HcxonHoe okTaHOBOE YMC/IO TEXHHUECKHX M300KTAHOB KOJe6JeT-
ca B npenesax ot 92 go 99,9. TexHuueckHe yC/JI0OBHSI HA HEKOTOPLIE
-COpPTa TE€XHHYECKOro H300KTaHa NpHBEAEHb Ha cTp. 187. :

TToaygeHue AMH3IOMPONMAOBOTO 3hupa

OpzHuM H3 OCHOBHEHIX KOMIIOHEHTOB COBpPEMEHHEIX BHCOKOOKTa-
HOBBIX dBHAIMOHHHX TOIVIHB fBJSETCA JHHM3ONPONH/IOBHIH 3dup
CgH,,O, KOTOpHIf ABASAETCH KHCIOPOACOAEPIKAIUHM IMPOAYKTOM. ITa
€ro OCOGEHHOCTh CKa3hBaeTCsi HAa €r0 TEIVIOTBOPHOH CIOCOGHOCTH.
TensoTBOpHas CnocoGHOCTb JHH3ONMPOMHAOBOTO 3(HPa HECKOJbKO
HHXKE TEMJIOTBOPHOH CNnOCOOGHOCTH GEH3HHOB, HO COJEpIKAHHE KHCJO- -
pOIa B CaMOM TOIIMBE sABJAAETCA OJArONpPUATHHIM JJad pabOThl HBH-
raTtesis B BEPXHHX CJIOAX aTMOC(epsl, rle BO3LYyX pa3pexeHHBI.

CoippeM [/ MOJYuYeHHs AHH3ONPONHAJIOBOTO 3dHpa ABJSIOTCSH
rasbl KpeKHHra MW nupoausa. M3 3Tux ra3oB nyreM pexTHPHKAUUH
H3BJIEKaeTCAd NMPONAaH-NPONHUJICHOBAS (pPaKuus.
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TexHO/JOTHUECKAst CXeMa MOJY4YeHHs JHH3ONPOIHJIOBOrO 3Hpa
BKpaTie 3aKJI0YaeTcs B CJAeAyolleM.

BoinesieHHas myTeM peKTH(HKALUHH H3 Ta30B KPEKHHIAa HJAH IH-
poau3a MpOMaH-NpOnHAeHOBad (Qpakuua 06pabaTeBAETCA CEPHOW
KHUCJIOTOH, KOTOpasi MpPH 3TOM IIOI/IONIAaeT BCIO NPOMHJIEHOBYIO 4acThb
sroii dpakuun (CzHg). Cepnas kuc/iIOTa BMECTE C PaCTBOPEHHHIM
IIPOMUJIEHOM MOCTYyNaeT B KyO, KyJa JaeTci OCTpHH BOAAHOK map.
[p# 3TOM IPOMCXOXHT THAPOJH3 H NOJAYYAIOTCA NPOAYKTH THAPO-
J43a: AMM3ONPONHJIOBHH 3(DHP H H30NPONUJIOBHIA CIHPT.

OcHOBHHE CBOHCTBA JAHH30MPONHJIOBOTO 3(Hpa npuBeseH:bl B
Tada. 4.

Tabruka 4
Temnepatypa | Tempeparypa Hu3wan.renno- Oq:g::o;:;
3aMepaanus oC TBOpHas CnocoG- 3THA0BON
s oC KWNeHna B HOCTb B Ko-riaA HUAKOCTH
— 87 68,7 8530 98
?

IloayueHwe m3omeHTaHa

Hzonenran C;H,, Takxe siBAgeTcsi BecbMa IEHHHM H BBLICOKOKA-
YEeCTBEHHHM KOMIOHEHTOM JJISi COCTABJ/IEHHS] COBPEMEHHBIX aBHAIHOH-
HHX TomaHB. OH MoJy4aeTcs npu cTabuaulzauud HedrTedl H GeH3HHOB
npsMOH roHkH. KM3oneHTan B HeKOTOpPHIX HedTAX COAEPMHTCH B JO-
BOJbHO 3HAUMTEJBHHX KOJNHYECTBAaX, €ro CoJepXKaHHe uYacTo BhIpa-
kaetca B 2—3% oT HedTH.

OcHoBHBIE CBOHCTBA H30NEHTAaHAa NpHBeJIeHH B Ta6.a. 5.

TaSauua 5
TeMnepatypa | Tewncparypa Huswas renno- qo:crauoﬁsoe
3amep3anus oc | TEOPHaR cioco6- |’ smﬁ%so;clia
Yo KIIMeHUR B HOCTL B K2-KQ WMHAKOCTH
— 150 , + 28 l 11006 9

HsonenTan siBnfeTCS BECbMa UEHHHIM KOMIIOHEHTOM AJsi COCTAB-
JAeHHSl 3HMHHX COPTOB BhICOKOOKTAaHOBOTO aBHATOIIHBA, TaK KakK
obnafaer HU3KOW TeMIIepaTypoH KHNEHHs M XOpOLled Hcmapsie-
MOCTbIO.

TMonyaeHue ankunGeHsona

[Tpoueccom a.IKHIHPOBAHHUS YII€BOIOPOLOB HA3HBAETCA NMPONECC,
_IPH KOTOPOM K apOMaTHYECKOMY WJIH napadMHOBOMY YIJAE€BOXOPOAY
NpUCOEIHHACTCA KaKaf-AH0O aJKMA-Tpynna (3THA, HPOmH.I, OyTda
u T L) : :
3a mocjexHee BpeMs ILHPOKOE PACIPOCTPAHEHHE HMEeT aAKMIH-
poBaHue 0eH30/1d, B pesyJbTaTe KOTOPOrO MOJAYYaeTcsl aJKHAGEHSOM.
CupbeM A1 NOJAYUEHHs anKHIGEH30/0B fBJAAETCH, C QLHOH CTO-
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poHbI, GeH30. 1, a C APYroH — oJedHHOBHE yrIeBOJOPOAH (3THAEH,
nponuseH, 6yTHaeH H T. A.). Ecid npucoeauHuts K OGeH30JbHOMY
anpy CeHg atHaen CzH,, T0 B pesyibTaTe Takoro npHCOEIHHEHHs
(aaKuIMpOBaHHA) TOAYUYHTCA 3THAGeH30.. ECAM npucoeauHHTh K OeH-
sonpHOMYy sapy nponuiaen CgHg, To B pesysbrate 3TOrOo mnpHCOeH-
HEHHS MOJYYHTCH NpPONHAGEH301 H T. I.

B Hactosiuee BpeMf HMeeTCst ABa pa3paboTaHHHX cnocoba ajaku-
JIAPOBaHusi 6€H30/a:

1-ti cnoco6 — caMOJEeCTPYKTHBHOE aNKHJIMPOBaHHE, HJIH, KaK 3TOT
IpoIecC Ha3LBaeTCHd HHaue, ayTOLECTPYKTHBHOE alKHIMPOBAHHE.

[pu aTOM mpolecce B KayeCTBE HCXOJAHHIX INPOAYKTOB OepyTCst
6eH30.1 -+ HA3KOOKTAHOBHH GeH3uH. [lponecc ajxku/aHpOBaHHA IIPH
9TOM Cnoco6e MPOHCXOJIHT CIeAYyKILHM 00pasoM.

CMmech 6eH30Ja U GeH3HHA B NPUCYTCTBHH XJIOPUCTOrO aJIIOMHHHUS
(xax kaTasnusaTopa) Harpesaercs ao 200—250°. Ilpu 3roit Temnepa-
Type B3aTH# a5 npouecca OGeH3HH, COCTOSIUMH M3 NMapadHHOBHX
yrJI€BOJOPOJOB, IOJABEPraeTcsi KPEKHHTY, T. €. paClleNVIeHHI0 MoJie-
Kyx, Tlpu aTOM 006pa3syioTCs H o/nedHHOBHE yT/N¢BONOPOAL — STHJEH,
nponujieH, 6ytuieH u T. I. O6pasoBaBiinecs OJehHHH B IPHCYT-
CTBUH TOTD Ke KaTaAu3aTtopa CnoCOOHB B YKAa3aHHHX TEMIIepaTypHHX
yCJAOBHAX NpHCOeaHHUTBCA kK 6ensonbHoMy siipy. [Ipomecc paccun-
TAH HAa MOJIyyeHHe CMeCH 3THJA6eH30/1a, nponuabensotna, Oyruiben-
30/1a -} HenpopearupoOBaBHIAH HCXOAHHH O@H3HH.

2-if ¢noco6 3aka0YaeTcss B TOM, UTO Ha HarpeTHil 10 YKa3aHHOH
BhlllIe TeMmnepaTypH 6€H30s1 B IPHCYTCTBHH TOTO e KaTaJu3aTopa—
XJOPHUCTOTO aJIOMHHHAL NEHACTBYIOT ra3oM, COZEpIKALIUM oJie(DHHOBHE
yraesonopoar. EciH 3T0 KakOR-1M60 MHIMBHAYaJbHLH OJe(HHOBHI
yIJ1eBOLOPOJ, HAaNpuUMep 3THJIEH, TO B pe3y/braTe NOJAYYAETCT STHA-
62H30/1; €C/H NPONHJeH, TO Noayyaercs nponuibeH3on, H T. A.
Ecau npuMmensioT cmech 3THX 0Je(HHOB, TO B pe3yJbTaTe MOJy4aer-
'csl cMeCh 3THaAGeH30sMa M NponuabeHsona H T. I.

Anxun6eH3onsl B OTJIHYHe OT GeH3osa 06JaJaloT HEeJHM pSaCM
MOJIOKHTE/bHHX KauecCTB— HU3KAsi T€MIepaTypa 3aMep3aHus, BbICO-

,'KHe aHTHJIETOHAaUHOHHHE Ka4yeCTBa, YYBCTBUTEAHLHOCTb K 3THJIOBOI1
. XHAKOCTH H T. I

, 'Gchomme CBOMCTBA HEKOTOPHX aJKHJIG€H30/I0B TNPHBEJEHH B
“rabJa. 6.

Y Tabauna 6
‘Temneparypa Temnepatypa Hwnawas tenno- Oxranosoe

' Hanmenosanpe aaxnabenso.ra 3amep3anus | TBopHas cnoco6- ‘;’;f,’,’,?,f:;
T BoC wnneunt B oC | ere B Kz-xae HHAKOCTH
Vo

" Dryabenszon . . . . . .| — 92 + 136 93800 96

Ia ra "

. Msonponuabensoa ...} — 70 + 153 9900 100

" JlAS' COCTAaBJIEHHA BHCOKOOKTAHOBHX ABHALMOHHHX TOIJHB BCE
BHIICYKA3aHHH € NPOAYKTH (M300KTaH, AMH3ONpPONHIOBHH 3(HEp, B30-
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TIEHTAH, ANKHJIGEH30/H) ABAAIOTCA BECbMA IEHHHIMH KOMIIOHEHTaMmu,
Bce onu 006/1a1a10T BBICOKOH UYBCTBHTEJIBHOCTBIO K 3THJAOBOH MHJ-
KOCTH, BbICOKHM HCXOJHBLIM OKTAHOBHIM YHC/JIOM H XOPOLIO CMEIH-
BAIOTCA C aBHALMOHHHM 6eH3uHOM. KpoMe TOro, HX HpPHCYTCTBHE B
aBHATONJMBAX Kak Obl ApYTr Apyra pomnosHser. Tak, Harnpumep, B OT-
HOILEHHH BJHAHHA Ha (QPAKLHOHHLIA COCTAaB KOMMAyHAHPOBAHHOrO
4BHMATOIJIMBA, NPHUCYTCTBHE H3ONEHTAHA B TONJ/IMBE YJAydllaeT ero
IyCKOBHE CBONCTBa, H300KTaH W H3ONPONH/OBHIK 3(pHp oboraiaor
TON/IHBO CpPeAHHMH (paKUHAMH, aJKHAOEH30/bl COCTABJAIOT KOHEeYy-
Hue (pakiUMH TaKuX TOMJHB. PasBuTHE HPOM3BOJACTBA BCEX YyKa3aH-
HbIX NPOAYKTOB BECbMa XOPOIIO COYETAeTCs H C CHPbEBHMH pecyp-
CaMH CTpaHbl, TAK KaK LI MPOH3BOJACTBA KAXKAOr0 NPOAYKTa B
OTAEJIbHOCTH MIAYT pa3iuuubie BUAKW Ccupbs. Tak, Hanpumep, Oyrau-
‘0yTH/I€HOBasi (PpakUus MPOMBILLIEHHHX ra30B HCHOJb3YeTCs AJisl MO-
JIY4CHHSl H300KTAHa, NPOMNAH-TIPONHU/IEHOBaA (PPaKIus 3THX Ta30B 51B-
JeTCA CblpbeM JJisl MOJYYeHHs AHM3OMPONH/IOBOrO 3upa, H30NeH-
TaHoBasw (pakuuy Hedrell — AJS MOJYUYEHHs H3OMEHTaHa, 6eH30a u
HH3KOCOPTHHE GEH3UHBl MPAMOI TOHKH — Ajis MOJYYeHHS 2JKHAGEeH-
30/10B H T. A. ‘

ITIpoH3BOACTBO KAXKAOrO M3 yKa3aHHBIX NPOAYKTOB SIBJAETCA He-
©0XOAUMBIM /ISl MOBHIIEHHs 60€BOro KaueCcTBa COBPEMEHHOM aBHALHH.

lloayuenne Heorexcaua

[Tox sTuM HasBaHMeM mOApa3yMeBaeTCs OAMH M3 H30MEpPOB rex-
caba: 2,2-qumerus-6ytaH. Heorekcan mosiyyaercs MyrteM aJKHJAHPO-
BaHUsA M300yTaHa 3THAeHOM. [lpomecc.anKHIHPOBAHHS NapapUHOBHX
YyTJ€BOJAQPQIOB OJieUHAMH TPOHCXOAHT B JKECTKHX TEXHOAOTHYe-
CKHX ycnoBHAX. [lpoiecc mosyyeHHsi HEOreKCaHa NMyTeM aJKHAHPO-
BaHUsi M300yTaHa STHJIEHOM HNpPOMCXOAMUT npumepHo npu 500°C u
AaBaennn 250—300 am. HeorexcaH sBiseTci BeCbMa II€HHHM KOM-
TIOHEHTOM COBpPEMEHHBIX aBHATOIJIHMB, TaK KaK 00/1afaeT BHCOKHM
HUCXOJHBIM OKTRHOBHHM YHC/IOM 9D, Xxopolie#i YyBCTBHTE€IbHOCThIO B
yuctoMm Bujae x TIC u, xpome Toro, euie 60/€€ PE3KO BBHIPAXKEHHH- -
MM aHTHJETOHAIHOHHHMH KayecTBaMH B CMECH C JAPYTHMH BHCOKO-
‘OKTAHOBBIMH KOMIOHEHTAaMH aBMALHOHHHX TONJ/HB. BecbMa BHCOKasi
AQHTHJETOHANMOHHAs XapaKTePHCTHKA ero B uHcTOM BHAE, ¢ TIC n
B CMECH C IPYTHMH KOMIIOHEHTaMH COBPEMEHHHX aBHATONJIMB AE/aeT
BO3MOXHHIM MOJIiyYeHHEe KOMINAayHIUPOBAHHBIX aBHATONJHB C OKTaHO-
BHIM uHCJOM Jo 125.

‘TeMneparypa KuneHHsi 4yuCTOro HeorekcaHa okoso +50°C; ero
MOXHO A06aB/J1ATh B 3HAYHTE/IbLHBIX KOJHUECTBAX B aBHATOIIHBA, HE
© ‘OMacasCh HH yTAXeJeHHS HX (ppaKIHOHHOTrO COCTaBa, HH Mpe3Mmep-

#HOTO yBeJHYEHHs YNpPYTrOCTH MapoB. :

Monygdenue noiumepben3uHa

[Mo/nMep6eH3HHH NOJYYalTCA NyTeM NOJHMEepH3amHH (peaxmus
YONOTHEHHs MOJEKYJ) HempejeabHOH YacTH Tra30B KPEKMHId HIH
fIHPOJIH3A.
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B nacrosmiee Bpemsi mOJHMMEpOEH3HHBL MONYYAIOTCA TPeMs CIOCO-
6Gamn:

1. Tepmonosumepusayus npu esicOKUX memnepamype u 0asAenuu.
Ilpu 3ToM cnoco6e HempenesbHble YI/AeBOLOPOIbI NOJBEPraloTcs
noAuMepH3alun NpH temnepatrype or 510 mo 590°C u paBsieHuH or
70 zo 210 am.

2. Tepmonoaumepusayus, npoucxodayas npu 6vlcOKo memnepamype
u npu. Hu3koMm OaénreHuu. Temnepatypa mpoilecca 6560—700°C, nas-
JIeHHEe — aTMOC(G epHoe.

3. Kamaaumuueckan noaumepusayts. DTOT NPOHECC NOJHMEpH3a-
HHH NPOHMCXOAHUT npu TeMmneparype 230 — 260°C u npu gaBaenun 10 —
15 am, B NpHCYTCTBHH KaTasnu3atopa. MICXOZHHM ChipbeM C/yXKar
6yTaH-6y THIEHOBAs] MJIM NPONAH-NpONuJIeHOBas pakuuu. [1oxyuaror-
C OHH M3 ra3oB KPEKHHra MM MNHpo.u3a. [lpoueccy moammepusa-
OHH [OJBEpPramTcsd HJH KaxAasd ¢paxius B OTAEAbHOCTH, HJH HX
cmech. [losumep6eHsuHn 006/aJalOT BHICOKHM OKTaHOBBIM YHCJIOM
(6e3 3THIOBOHA XHIKOCTH MX OKTaHOBOE YHCJIO JAOXOIHT 10 80 1
BHIIE), HO TPeOGYIOT THAPOCTAOH/H3AUMK HJIH CTAOM/H3ALHH HHTH-
6uTOpaMH, IOC/J€ Yero OHH CTAHOBATCH CTaOH/BHHMH H TOJHBIMH /s
NPOAOJKHTEJIBHOTO XPaHEHHS.

[MonumMepusaunoHHHe 6EH3HHB B OTHOLIEHHH AHTHIETOHALHOHHBIX
KayecTB BeAyT cebsd OueHb XOpOLIO B CMecH ¢ OeH3HHaMH NpsiMOit
roikd. Tak, HampuMep, HEKOTOpPHE MNO/JHMEepH3aUUHOHHBIe GeH3UHH
B CMecCaX ¢ 6eH3HHaMH NpsIMOH TOHKM BegyT cebs NOYTH HAapaBHE C
TeXHHYECKMMH H300KTaHAaMH H TaKHM 00pa3oM NpeACTaBjAsAT 00Jb-
IO HHTEpPeC KaK KOMIOHEHT [/ COCTaBJeHHs aBHALUOHHHX TOM-
inB. B ClIA npousBoAcTBO NOJHMepGEH3HHOB BhlpaXaeTcst HeCKO/Ib-
KHMH MHJJIHOHAMH TOHH B rof (B 1939 r. okoso 3 MJH. m).

8. MONYUEHHUE TONJMWB HE HE®TSAHOr0 NPOUCXOKAEHHMA
Monyyenue GEH30NLHOr0 TONJMBA NPH KOKCOBAHHHM KAMEHHBIX yriae

B Hnacrosimee BpeMsi GeH30/bHO€ TOIJIMBO MNOJYydaeTcss H3 Hed-
TAHHLIX NPOIYKTOB NyTeM MNHposausa Hx (cM. pasgen ,[lupoaus®)
M NpH KOKCOBAaHHHM HJ/H MOJYKOKCOBAaHHM KAMGHHHX yriedl. B mepsom
ca1yuae 6eH30/1bHOe TONJIMBO ABJAAETCS Lle/IeBHM IPOLAYKTOM Mpoilecca,
BO BTOPOM, T. €. IPH KOKCOBAHHH HJH IOJYKOKCOBAHHH KaMEHHBIX
yrjell, OHO TO/yyaeTcs Kak MOGOYHHHA HPOILYKT.

[TpH XOKCOBaHHHM KaMEHHHX YyrIJ/ell Le/sieBHM NPOLYKTOM SB/SETCsH
MeTaJ N yprHueCKHH KOKC, @ MOGOYHEIMH NMPOJAYKTaMH — CMOJa H rashl,
colepxaimue B cebe 6eH30. M Apyrue Yr/ieBoJopoibl. beH3oa u3
CMOJIBL H3BJIeKaeTCd HNYTeM pa3rOHKH 3TOIl CMOJib, a M3 rasa CMoJa
H3BJ€KaeTCs MeTOAOM abcopOuuu wuam ancopbumu. [lpm moaykor-
coBaHMM (IUBe/eBAHHH) KAaMEHHbIX YIJeHd MOAYYAITCH HOAYKCKC
cmosia W rasu. MHaye 3TOT ras Ha3HBaeTCsl LIBE/bras.

H3Bieyenne 6eH30/1a U3 NPOAYKTOB MOJYKOKCOBaHUS IIPOR3BOAUT-
Cs TaK Xe, KaKk H B OpelblAylLleM ciyyae, T. €. MeTOAOM abcoplOunu
M ajacop6uuu. ['1aBHas macca 6GeH30J1a H TO/NYOJa HAXOJUTCA B rasax
'KOKCOBaHHs M IOJYKOKCOBaHHA. B cMose copepxHuTCsl JHILL HE3Ha~
YHTEJbHOE KO/JMYECTBO 3THX YI/E€BOJOPOIOB.
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ToAyueHne CHHTETHYECKUX TOIUIMB W3 KaMeHHOro yras uepes
BOJIAHOH ra3 (merox Pumepa)

Ecau yepes packa/leHHHH KaMEHHOYTOJbHHI KOKC HPOMyCKaTb
BOJAAHOH nNap, TO B pe3yJbTaTe 3TOH ONepanuu MNOaAyyaeTcs Tak
Ha3piBaeMH#l BOJSHOH ras. BoJsiHON ras sBJSETCS CMEChIO OKHCH
yraepoxa ¢ BopopoxoM (CO-H,). BoasHo#i ras ciyxHuT cHpbem
/s NIOJY4YeHHs 1esoro psza NpoaykToB. B 3aBucuMocTH OT TOTO,
Kakas TeMIepaTypa Mpouecca H Kakoi KaTa/lH3aTop NPUMEHSIOTCH,
NOJy4aloTCs Pa3/HYHbHIE CHHTETHYECKHE TONJIHBA:

1. CHHTO.. DTOT NPOAYKT COCTOHT H3 PasJHUHHX CIHPTOB, aJb-
JerujoB H KeToHoB. OH CIYXHT B KayeCTBE MOTOPHOrO TOIIHBA ¥
BXOJHT B HEKOTOpHE COpPTA TOILIHBA T€PMAHCKOH aBHAIUH.

2. CHHTHH. JTOT NPOAYKT COCTOHT TOJbKO H3 YIJEBOAOPOJOB
H TOJIbKO METaHOBOTO PfAJa HOPMaJbHOTO crpoeHHd. CHHTHH INpex-
cTaBaseT COO0H NPOAYKT, HMEIOLIMH IIHPOKHil (PPaKUHOHHHHN COCTaB, H
IyTeM pasroHki ero uaBiexaercs ¢paxkuus no 200°C (6eH3uHOBas).

3. Metanoa. MeraHon TOXe fABIfETCA INPOLYKTOM, INO.Iy4a-
IOIIMMCH H3 BOASHOIO ra3a B NPHCYTCTBHH TOrO HJH XEPYrOro KaTajH-
3aTopa. OH mnpexcraBiseT €060/ YHCTHH METHJIOBHIE '(ALpPEBeCHbIH)
CIOHPT H NPHMEHAETCA B KadyeCTBE MOTOPHOrO TOILIMBA,

ITonyyenune 3TUIOBOr0 cHupTa

DTHJIOBBIH CIOHPT, HJH, KAK OH HHAauye Ha3bIBAE€TCS, BHHHBIK COHPT
C,Hz;OH nosydaerca: 1) u3 CelbCKOXO3SIHCTBEHHHX MNPOAYKTOB, CO-
Jepxalux B ce6e caxapHCThie BeulecTBa HJH Kpaxmal, T. €. u3
BEIIeCTB, CNOCOOHBIX K mpoueccy 6pOoxeHHs, HIH 2) U3 ApPeBECHHBHI.
Ilpu nmosyyeHHH 3STHIOBOTO CNHPTA M3 JPEBECHHBl NOCJAEIHSS MNOJA-
Bepraercsi o6pa6oTke CepHOH KHCJIOTOH JJIS NOJydYeHHs] BeleCTBa,
cnoco6soro k mpouneccy OpoxeHud. [lpm stom mnpouecce pacxon
KPENKOH CepPHO# KHCJIOTH BHIPAMAETCA B KoJauuecTse 1 x2 Ha 1 4
N0Jy4yaeMoro 3THJAOBOTO cnupTa kpemoctd 96°. Brixox cmupra 13
1 m ppesecunsl npumepHo 350 a.

Xne6HBE 3JaKH, KaK-TO: IIIeHHUA, POXb, YMEHb M Jp., JAIOT
Buix0n 96° artuaosoro cnuprta ot 300 go 400 2 HA 1 m nponyx'ra
Buxon cnupra 3 1 m xaprogens — okoao 80 x.

9. OYNCTKA TONJIHB U MACEN

[pu nepepaGoTke HePTH Ajsl NOJYYEHHS TOIVIMB H Maces IyTeM
IpsAMOfi TOHKH WM KPEKHHra MOJYYaloTCsd He TrOTOBbie MPOAYKTH, &
T€ HJAH JPYTHE NeCTH/IATH, KOTOPHE B TOM HJIH APYTOM KOJHYECTBE
MOTYT COJepKaTh BpeJHble NPHMECH.

B TOmiuBHBIX MM MacJASHHX AECTHAIATaX L0 HX OUHCTKH MOT'YT
GLITL Cepa u CePHHCTHE COeIHHEHHS, KHCAOThl H CMOJIHCTHIE BELIeCTBa
H, HaKOHem, Henpeje/ bHHE, HeCTOHKHE YI1eBOJOPOAH. DTH BELleCTBa
MOryT ObITb TaKXke H B OUHIIEHHOM NPOAYKTE, HO KOJIHUeCTBO HX B
TOBapHHX NPOAYKTaxX He MO/KHO INPEBHINATh ONpeJe]eHHBX HOPM.

Cepa, CepHHCTbIE COEJHHEHHS H KHCJIOTHI Bpem{bl B TOIIHBE M B:
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. MacJjax, Tak KaK OHH BBHI3HIBAIOT KOPPO3HIO METANLIMYECKHX Jeraseit
Asurares.

CMO/MCTHE BeLeCTBa YBEJIHUHBAIOT Harapoo6pas’oBaHHE, Bbi3H-
BaIOT 3aCMOJIEHHE BCAChIBAOILHX KJ/IaNaHOB, KONTAKTOB CBeYeH u T, II.

Hakownen, HempejeJbHBE YI/I€BOJOPOAB TPH XPAHEHHH MOTYT
flepefiTH B CMOJIHCTHE BeleCTBA 3@ CYET OKHCJIEHHS KHCJIOPOLOM
BO3JyXa HJIM 3a CYeT NOJHMEepH3aLHH.

BBHAY HaA/MuMsi 3THX HeXe/JaTeJbHHX, & B HEKOTOPHIX Cay4aax
COBEpILEHHO HeJJONYCTHMHIX NpHMeceH B He(TeNpOAYKTAX MOCJAeJHHE
€ 1eJBI0O OCBOGOMACHHS HX OT 3THX NpHMecCeH NOXBEPralT XHMH-
4eCcKOH OYHCTKE.

B xauecTBe ouHcTHTeJeH (peareHToB) HauGoJbLIEE PACIPOCTPaHe-
HHE MOJYYW/IH CepHAsl KHCJAOTa H OTOeIHBAaIOUIHE 3eMJIH.

[lpu ouncrTke HePTENPOAYK10B NPHUMEHSIETCH NOYTH HCKJIOYH-
TeJbHO KOHIEHTPHPOBaHHAs CepHass Kucaorta (yupesbHbIH Bec 1,84).
Ha ocHOBHyI MacCy YrJ€BOJOPOAOB, COCTaBJAAOLIHX TOMJIHBO H
MacJia, OHa NOYTH He HEHCTBYET, a B OCHOBHOM JXeHCTBYET TOJBKO
Ha Helpexe/bHHE, HECTOHKHE YI/IEBOLOPOAbI, H3 KOTOPHIX, KK GbIJIO
€©Ka3aHO BHIIE, MOTYT 06pPa30BaThbCsd NMPH XPAHEHHH NMPOLYKTH OKHC-
JIEHHS M CMOJIMCTbHE BeLIeCTBa.

HenpenespHble yr/ieBogopoasl nOJ JaeHCTBHEM CEPHOH KHCJOTH
«00pa3yloT BHICOKOKHIsLIHE (Ppakiunu (MPOAYKTH MOJHMEPH3ANHH) H
-€M0./1006 pa3HEle BEIECTBA, '

KpomMe TOro, KOHUEHTpPHPOBaHHasg CepHAast KHCJIOTA AEHCTBYeT Ha
‘CMOJIMCTHIE BeleCTBAa KaKk PaCTBOPHTE/b; BMECTE C CEpPHOit KHCIOTOM,
umemouleli 60/ee BHICOKHI yae/ bHHHA Bec (1,84), aTH BelLiecTBa B-
najaroT U3 obuelt MacCH OYMIIAEMOro NPOAYKTaA.

OuucTKa CEPHOH KUCJIOTOH MPOM3BOLMTCS B MelIaIKax. CMoTHCTHE
BELleCTBAa BMECTE C CEPHOM KHCJIOTOH COOMPAIOTCS Ha JAHE MELUaJKH,
HMEMoLIeH XOHHYEeCKYyo ¢opMmy. OTOPOCH JIETKO YZHAJASIOTCA uepes3
BbITYCKHON KpaH, PacnoJOXKEHHHH B CAMOM HH3y MeEIIaJiKH,

[TyteM BTOpHUHOMN NeperoHkH GEH3HHbI OCBOOOXKAAIOTCHA OT IOJH-
MEpOB, KOTOpPbHI€ B 3HAUHTEJbHOM KOJHYECTBE MOTYT OCTaBaThCs B
TIPOJyKTE, HampHMep, IIPH OUHCTKE KPEKHHI-AecTHAiaTa (mpecc-upe-

ctuinata). Heo6X0aMMOCTL BTOPHUHON NEPETrOHKH BHI3BIBAETCS TEM, .

4TO TEMIEpaTypa KMIEHHA Y NOJMMEPOB BHIIEC TEeMAEpPATYPH KHME-
#ua (pakuui, BXOAALIMX B COCTaB TOBAPHHIX COPTOB OEH3WHA.
KosimuecTBo pacxonyeMoit CepHOH KHCJAOTH 3aBHCHT OT CTENEHH
OYHCTKH, He0OXO0JHMOMR 1/ N0 yUeHHS NPOAYKTA 3aJaHHOTO KayeCTBa.
Hmeromuecss B 6eH3uHE CePHHCTHE COEAHHEHHS YacCTbio paspy-
MWAWTCS CepPHOM KHUCJAOTOH, uyacTbio pacTBoOpsitoTCHd €. [lpu 3HaqH-
. “TEJBHOM COJZepIKaHHH Cephl H CEPHHCTHX COeJIHHeHH#t B HedTempo-
AYKTaXx OJHO¥ CepPHOKHCAOTHOH OYHCTKM OKashBaeTcs HEQOCTa-
‘Touno. B aToM ‘cayuae mHed)TenpOLYKTH NOABEPraloTCs OBHCTKE
runoxaoputoM NaClO. Onnako ¥ npH 9TOM cHOCOGe - OUHCTKH{HE b3S
MOMHOCTLIO. OCBOGOAHTBCA OT CepH. B peaysbrare 3Toi QUHCTKH Ha-
OA10aeTCA TIaBHHIM 006pa3oM mepexo] OAHHX CEePHHCTHIX CO€IHHE-
‘HHiT (CEPOBOIOPOJ, MEPKANTAHH, KHCYAbQUAH) B ApyrHe (CYyabPUAN),
4eM JOCTHraeTcsi CHHXEHHE KOPPO3HH MEeTa/lIOoB H ynquerme 3a-
-f1axa Hed)TenpoxyKTOB,
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[Mpn ouucTke HedTEenmpoOAYKTOB CEPHOK KHC/IOTOR INOCAeQHAS,
TipaBAa B CaMHX HE3HAYHTEJbHHIX KOJHUYECTBAX, BCE XK€ MOXKEeT
OCTaBaTbLCA B OYHIEHHOM NpoAayKTe. Kpome Toro, xecruajiaTel MOTYT
COAEpXKaTh HEKOTOpPHle KOJHYEeCTBA OPraHH4YeCKHX KHCJIOT.

Jlnst HelTpa/u3amud STHX KHMCJIOT NPOAYKTH [OCJAE CepHOKHC-
JIOTHOH OYMCTKH NPOMBIBAIOTCS LIE/N0YbIO — PACTBOPOM €AKOTO HaTpa.
[Tocse nefirpannsanuu s 0CBOOOXKJEHHs OYHILEHHOrO NPOAYKTA
OT OCTAaTKOB LIEJOYH OH NMPOMLIBAETCS BOJOH H TOJBKO IOC/E 3TOrO
CYHTaeTCs NPUTOAHBIM K yIOTpebJeHHI0 KaK ropioyee WiH KaK CMa30d-
HH I MaTepual.

‘ [lpu oudcTke HeTempoayKTOB B nocjaegHee BpeMs 60JbmIOe 3HA-
yeHue HMET OT6Ge/HBalOliHe 3eMJM: 3HKeeBCKas 3eMasd, T'ymMOpuH
# Jp., Ha3BaHHBIE MO MeCTY HX HAOOBIYH.

Or6enuBaromune 3eM/H JErKo MOTVIOMWAIOT CMOJHCTHE BelecTsa,
Kpome Toro, OHM CaMu SIBJASIOTCH IMENOYHBIMH H CJAYXKAT M HEH-
TPaJu3aUHH KHCJIOT, HAXOASAUIMXCS B He(TEIPOAYKTAX.

B npombimieHHOCTH OTGesnMBaOmHe 3eMJAH NPEMEHATCA A
OYHCTKH HE(TENPOAYKTOB ABYMsS CIOCOGaMH.

1. OunmaeMH# NPOAYKT MPONYCKAIOT Yepes c/I0H OTGeanBaiouel
demaH (MepKOJNSAUMOHHBE cnoco6). Macia npomyckawoT B
KHIKOM COCTOSIHHH, O€H3HH — B MapooOpasHOM.

2. Tlocsie CepHOKHCJIOTHOR OYHCTKH MNPOAYKT IMepeMeIIHBalT C
nopuueft 3eMaH (KOHTaK THH i cmo ¢ 06), HarpesaooT A0 TeMOEpaTy-
pu 200° 1 BhIILE, @ 3aTeM NyTeM (UIbTPALHH OCBOOOKAAIOT OT 3E€MJIH.

TNepBrii c10co6 MOMYYH/I LIMPOKOE pacnpOCTpaHEHHe IPH OYHCTKE
KpeKHHr-6en3unosB (6amHs ['pas), BTopoit cnocob npuMeHseTcss COHYHO
fIpH OYHCTKE MaceJs, B OCOGEHHOCTH aBHAIHOHHHIX. ’

Hauny4muit et Mac/sa mosy4yarmT TOJBKO NPH OYHCTKE HX OT-
GenuBaomek aemiei.

10. OYHCTKA MACEN CEJIEKTUBHBIMH PACTBOPUTEJISIMH

CoBpeMeHHBHIe aBHANHOHHbIE (OpCHPOBAHHbIE JABHraTead (OpuMe-
#eHHe HaJJyBa, BLICOKAs CTEMEHb CKaTHd), @ TaKXKe aBHAIMOHHHE
JBHUTATeJH BO3AYITHOrO OXJAXJEHHS HMeIT 00/ee XEeCTKHH pexum

- PaboTHl H NMPEAbABAAIOT Oosee BLICOKHEe TpeGOBAHHA K KadyecTBY
CMa304yHHX Macesa. Boo6Gume OCHOBHLIE TpeGOBaHHA K KayecTBY CMa-
304YHMX Macea A5 COBpeMEeHHHX aBTOMOOHJbHHIX H B OCOGEHHOCTH
ABHAHOHHBIX ABWUTrAaTE/Aell 3aK/I0YaloTCA B TOM, YTOGH Mac/ja HMeaH
HaWMeHbllee U3MEHeHHe BA3KOCTH C H3MEHEHHEM TEeMIEepaTypH, YTOOH
OHH 00JsajajH XOpomeil cMasHBawle# CnoCoOHOCTbIO, BHCOKOH
CTaGHJABHOCTBIO K OKHC/IEHHIO NIpH paGoTe [BHraTe/si, YTOOH OHH
JAaBaJH MaJBli HAarap g, HaKOHel, yTOOLl OHH HMEJH, YYHTHBas 3HM-
HHE yCAOBUsI PoOOTH, mpejesbHO HH3KYIO TeMNEpaTypy 3acTbiBaHMA.

Macnranas npoAyKmus — aBTOJIBI M aBHANMOHHHIE Mac/a, BHIY-
CKaeMHe HedrTenepepabaTwBallel NPOMBIIIVIEHHOCTHIO HA PHHOK,
[10JBEPralOTC B HACTONLIEE BPeMS TPEM OCHOBHBIM METOJAM OYHCTKH.

1) Macasnue DeCTHIIATH — NPOAYKTH pPa3rOHKH MasyTa — OYH-
mawT 160 KACJIOTHO-INEJOUHHM, JH60 KHCJIOTHO-KOHTAKTHEIM CIO-
co60M, MpH 3TOM MOJYYAIOTCS aBTOJIHI.
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2) OcTaToyHBle aBHAIHOHHHE MAacC/Ia OYHINAIOT KHCJIOTHO-KOHTaKT-
HHM cIOCO60M; NpH 3TOM NOAYydYaloTCd aBMamacsia Mapkd MK.

3) OcraTouHple aBHAalMOHHBIE MAac/ja MOABEPrarT OYHCTKE TaK
HasHBaeMHM CeJeK THBHHM PacTBOpPHUTEJEM; [PH 3TOM IO-
JyvaloTcs aBHamacaa Mapok MC u M3C.

[lepBrie jBa cmoco6a OYHCTKH, NpUMEHseMble I/ NOJyqeHHS
aBTOJIOB M aBHaMmaceJ, He pemaloT npobJeMsl, CToswWed nepey Hedre-
nepepaGaToBammedl IMPOMBIULIEHHOCTbIO B O0GJIACTH [POH3BOJCTBA
BHICOKOKAaYeCTBEHHRIX CMAa30YHRIX MaceJ. OTH MeTOJZH OYHCTKH He
[03BOJISIIOT MOJYYHTb Macja C BHICOKHM HHJIEKCOM BS3KOCTH, MaK-
CHMaJbHOH YCTOHUMBOCTBIO K OKHCJIEHHIO, C MHHHMAaJbHBIM COJep-
’KaHHEM 30JIbl H KOKCa M, HaKOHEIl, XOpOIleil cMasnBalouiel crnoco6-
HocTelo. Kpome TOro, 3TH METOZH HMEIOT psij CylleCTBeHHbX HeXO-
CTATKOB.

H3BecTHO, YTO cepHasg KHCJIOTAa, YNMOTpe6JsIomascs KaKk peareHT
B Ipouecce MpPOH3BOACTBA Maces, SIBASETCH OCTPO JAe(PHUIMTHHIM H
}LOpOI‘OCTOﬂILlHM INPOAYKTOM. Pacxozxu ee OnpejessaoTCs JAJs aB-
TOJOB O 3—5Y%, mas aBuamacesm 13—159, oT kosuuecTBa MOCTy-
[aomero Ha OYHCTKY CHIPbS.

B pesyJjbTaTe OYHCTKH MacesJ CepHOH KHUCJIOTOH MOJYyHaroTCs
6osibHIMe IOTEPH MaCjga C KHCJBIM TYJAPOHOM, a4 CaM KHCJHHK TyJ-
POH, ABJAIOIIHMACA OT6POCOM B I[poLecCe NPOH3BOJACTB2, CO3jaeT
GoJsibllINe TPYAHOCTH B OTHOIIEHHH €ro XpaHeHHS H HCIO/Jb3OBAaHHUA.

3HayHTe/IbHEE [OTEPH NMOJYYalTC W IpH HeHTpajH3alud Macesa
HMIeJIOYBIO T0C/AE CePHOKHCIOTHOH OYHCTKH. Kpome TOro, mpu Hexo-
TOPHX He6/IalrONPHATHHX YCJOBHAX B Npouecce HeHTpau3anmuu Kuc-
JIOTO MacJa 1[e/04bio 06pasyloTcs OuYeHb CTOHKHE, TPYAHO pasbu-
BaeMHe 3MYJbCHH.

Bce 3TO moCayXHJO NOBOJOM K TOMY, UYTOOH HedTsAHASA NPOMBILI-
JIEHHOCTb BCTa/Ja HA NMYTb H3bICKAHHA HOBBHIX METOLOB H IIPOIECCOB
OYHCTKH CMAa304YHHIX MaceJ. .

OpHMM W3 TAKHX METOLOB ABJAETCA TAaK HasmpBaeMmas CeJeK-
THBHAas (M36bupaTeJpHas)) OYHCTKA,

OCHOBB TE€XHOJIOTHH CE/JeKTHBHOH OUHCTKH CMAa30YHEIX MaceJ CO-
CTOSIT B CJELYIOLIEM.

Bce MuHepasbHBHle Mac/a, KaK yKasaHO Bbille, NPeJCTaBJSIIOT CO-
60if CMeCh PA3JHUYHHX YIJIeBOALOPOAOB: NMapadHHOBH X, HA(PTEHOBHX,
o1eMHOBHIX H apomaTuueckux Ilpeo6GsajaHHe B Macae TOH HJIK
MHON TPyNNH CKa3HBAaeTCs HAa KayeCTBE CAMOTO MacjJa M ero CMasH-
Baolei CrnoCO6HOCTH.

B .MTepaType NPHHATO HECKOJIbKO KJACCH(pHKAUUK KOMI OH e H-
TOB CMa3OuyHHX MaceJ. [lo oxHOlt KiacCHPHKaLuMH Ciaenyer,
4YTO Mac/ja COCTOAT H3 JIBYX KOMIOHEHTOB:

1) ,mapaduHuCTas 4HacCTh*;

2) ,HenmapauHHCTas 4acTb*.

»llapaduaucTas 4acTp Mac/ia COCTOMT H3 NapaUHOBHX YIJe-
BOAOPOLOB U YIJ/IE€BOJOPOJOB, HMEIOWHX HapTeHOBHE KOJbua C 60-
KOBHIMHM MapaMHOBHIMH HEIIS{MH.

»HenapadpuHuCTas 4aCTbL* M&C/Ia COCTOMT U3 aC(aIbTEHOB, CM0006-
PasHBIX BeHIeCTB H HEHACHIIEHHH X COeJHHeHHA THIIa apOMATHYECKHX.
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oI1apaduHrcTas yacTh® MacJa, KaK 3TO YCTAHOBJEHO IEJHM ps-
JOM HCCAENOBaHHA, o6jajaeT BHICOKHM HHAEKCOM BS3KOCTH, BHICO-
KO¥M CTaGH/IbHOCTBIO M MaJOi CKJOHHOCTBIO K Harapoo6pa3oBaHHIO.

,Henapadunucras gacth*, Hao60poT, 06/1afaeT 6ONLLION CKJIOH-
HOCTbIO K HArapoo6da3OBaHHIO H OCafAKOOOPA30BAHHIO M HH3KHMH
CM33bIBAIOIHMH CIIOCOGHOCTSIMH.

Ins nonydenns BHCOKOKayeCTBEHHOTO MacJ/a Tpe6yercs paspe-
JUTh CHIpbE, H3 KOTOPOTO XOTAT MOJY4YHTb CMa30YHOE Macao (KOH-
UEHTpPAT — B CJIy4yae [OJy4YeHHs OCTATOYHOrO Macjaa H MacasHHH
JecTuJsaT B CJAy4ae NOJyYeHAs JeCTW/IJIAaTHOrO Macja) Ha jse ya-
CTH — ,iapaduHucTyo® u ,HenapabuHucryw“. Ilas 3TOH uean W
JOPHMEHSIOT TaK Ha3biBaeMble CeJNeKTHBHHE (MJIH H36HpaTe/bHHIE)
pPacTBOPHTE/H; B 3TOM H 3aKJ/IOUaeTCH CYTb CEJEKTHBHOH OYHCTKH,

TexHOJIOrHsl CEJEeKTHBHOH OWHMCTKHM BKPATIie 3aKJ/II04aeTCs B CJe-
JLYIOLEM.

" Cholpbe, npejHa3sHaueHHOE J[Jif OYHCTKH, XOPOIIO CMEeIUHBAETCs C
pactBopuTtesneM. [lpu 3TO#l omepamunm HeropHasa ,HenapaduHuCTas
YacTh* pPACTBOPSIETCS] B PAaCTBOPHTEJ]E, a ,NapauHHCTAs 4acTb* OYH-
1aeMOro NMpOJZYKTa pacTBOpHTeseM He 3aTparubaetcs. Ilocse atoro
BECb NMPOAYKT HAUPaBJAETCI B OTCTOMHMK, i€ MPOHCXOLHT pPaccao-
eHue ero. OJHH CJ10# — BepXxHUH — 6yJeT COCTOATH H3 ,mapaduHu-
cToft yacTu“ 4 HEKOTOpasd 4aCTb paCTBOPHTEJS. DTOT HPOAYKT GyaeT
Ha3uBaThCsl paduHaTOM. Bropoi, HHXHHH C/I0H COCTOMT M3 ,He-
napa@uHHCTON 4YacTH® OYHIAeMOrO0 NPOJYKTA - OCHOBHAfA Macca
pacTBOpHTeasl. DTOT NPOAYKT GyAeT Ha3hBaTbCA 3KCTPAKTOM.
PauHaT ¥ 3KCTPaKT, Kax el B OTAEJIbHOCTH, MNOCTY[IAlOT HAa OT-
TOHHbIE YCTAHOBKH, I'lé NPOMCXOJZHT H3BJEYEHHE pacTBOpHTEJA H3
pactBopoB. PadunaTHE ca0fi nOCje OTTOHAa A3 HEro pacTBOpHTE. s
JAeT OYHMIIEHHOe MacJo, KOTOpoe AJs MOJydYeHHs Tpe6yeMmMoro Imo
TeXHMYECKHM YC/IOBHAM LIBETa JOMOJHHTEJbHO NPOXOAHT 06paGOTKY
0oT6e/IMBAIOIIMMH 3eMIAMH. JKCTPAKTHHHA Xe CJO# IOoC/e OTrOoHa M3
Hero pacTBOPHTEJA JaeT OTXOJ, KOTOpHIH B HacTosllee BpeMs HC-
0/Jb3yeTcsd Kak KOTeJbHOe TOIJIHBO.

Haun6o/siee pacnpOCTpaHEHHBIMH pPAaCTBOPHTEJ/IAMH, IOJYUYHBIIHMH
NpUMeHeHHe B IPOHU3BOACTBE MaceJ/J METOLOM CEJIEKTHBHOH OUMCTKH,
SIBJISIIOTCS : HHTPOGeH301, Qypdypos, PeHo, XxJI0peKc, NponaH H AP.

11. JENAPA®GHHHU3ALMSA MACEJ

Bonpoc mosyueHuss aBTOJIOB H aBHamaces] C HH3KOH TeMmeparty-
poit 3acTHIBaHUs HMeeT GO/bUIoe 3HaueHHe.

¢dakTOpOM, ONpeje sIOHM TeMIepaTypy 3acThIBAHHS CMa3OYHHIX
MaceJ1, fBJSETCS HAJIMYME BHICOKOMOJIEKYJ/IPHOrO NapaduHa B HCXOA-
HOM CHpbe H B CaMOM Macje. IDTOT napa@uH 3aCTHBaeT MpH BH-
COKMX (ILTIOCOBHX) TEMIepaTypax, H Jaxe CaMHA He3HauyMTeJbHHH
NpOLEHT ero B Chipbe BJjeYeT 3a CO6OH 3HAYHTEJIbHOE MOBLIIUEHHE
TeMIepaTypH 3aCTHBAaHHA Macja. [lpomecc yjajeHust mapaguHa H3
Macsa HasnBaeTcsd gJenmapauUHHU3apmHeEd. .

Jenapadunusanus G6paliTCTOKa, H3TOTOBJISEMOrO H3 OTGOPHBIX
cypaxaHCKHX HedTell mapadHHHCTOro OCHOBaHHs, NPOHU3BOAMTCHA IO
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Mmerony lllapmieca. 3TOT METOA 3aK/IOYaercs B TOM, YTO yJa/JeHHE
napaduHa M3 Macaa OPOHCXOZHT NPH MOMOILH UEHTPODyT.

TexHOJIOTHsI STOro mpomecca Takosa. Macao, npomejmee Kuc-
JIOTHO-KOHTaKTHYIO * OYHCTKY, NOCTynaeT Ha pasbaBieHue Hapro#
(06HYHO GeH3uH ¢ HavaioM KumeHus 70—80°, KOHIOM KHIleHus
150—154° u yameabunm BecoMm 0,730—0,740). Macao, pasbasaennoe
HadTO K0 CooTHOLIeHHUs 3 : 7, MOCTynaeT HA OXJAaKIAeHHe, B Ipomecce
KOTOPOTO MPOUCXOJHT BhlZ€/NeHHe Napaduua B KPUCTANIHYECKOM BHJE,
Oxnaxaense NPOH3BOAUTCS B XOJOIH/IbHOH YCTAHOBKE, COCTOSLIEH U3
CHCTeMBl TPYGONPOBOAOB H XOJONHJABHbIX 6aiieH, B KOTOPO# B Ka-
4yecTBe XOJOJHJIBHOIO peareHTa MpHMEeHSeTCs aMmMmHuak. PactBop mac-
Jla, OXJaxAeHHH# g0 —40°, mocTymaeT Ha CBepPXMOWIHBIE MEHTPO-
¢yru, ¢ 156—17 THC. 06[mu4.

B npomecce nenTpodyrupoBaHHs KPHCTALIbl napaduHa Bolges-
I0TCS BCJIEACTBHE PA3HOCTH YJe/JbHHX BECOB pacTBOpa napaduHa u
pactBopa macsa. [locse peHTpoOyrupoBaHus penapaHHU3OBAHHOE
Mac/I0 MOCTYNaeT Ha OTTOHHYIO YCTaHOBKY JJsi OTTOHA W3 HEro pa-
cTBopuTens (HadTw).

[lpomecc pemapaduHH3auMK Macea H3 YKa3aHHOTO CHIpbsl MyTeM
LHEHTPOPYTHPOBAHKS He NO03BOJIgEeT NOJYy4aTh Macjaa ¢ HU3KHM 3a-
CTHIBAHHEM H OTpaHMUYHBAeTCs npegenamu —15—17° C. |

Jas nonygenuss 6o/see HH3KMX TeMIepPaTyp 3aCTHBAHUSI TOTOBO-
ro Macaa 3a nocjaejHee BpeMs O4eHb 3(@EKTHBHO NpHMEHEH MEeTOZ
CO/IbBEHTHOH AenapaMHH3amMH C HCNOJb30BAHHEM B KayecTBE pact-
BOpHTE/Ns CMeCeH O6eH30J - aleTOH, AHXJOP3TaH 4¢- Kpe3oJ, NponaH
" Jp.

Henapadmuusanun macen GeH301-aLETOHOM

JTOT MeTOox Aenapa@uHM3alMM CMA30YHBIX Macesa, Hameaurui
npumenenne y nac B CCCP, sBisiercs 60/lee COBEpPIIEHHBIM, YEM
BBHIIIEONHCAHHEI! METOJ. '

Jlenapapuuusanusi maces G6€H30/-aLIETOHOM INPOMCXOMHMT TaKXKe
NpA NMOHHXKEHHHX TeMmepaTypax, HO IIpH 3TOM METOAe NpoIecc fe-
napa@uHM3anMK OpOTeKaeT MOYTH IPH TOH XKe TeMmepaTtype, C Ka-
KO/ TeMNepaTypo# 3aCTHBAHHA XOTAT MOAYYHTh JAenapaduHH30BaH-
Hoe macno. Kpome toro, npu atom Meroze memapaduHH3aUuM Ha-
6moaaroTcsl BHICOKHE BHXOAB JenapagMHH30BAHHOTO MacJa.

CMHCH TpHMeHeHHsl ABYX PacTBOpHTe/Nel NpH TOM cmocoGe sae-
napadueH3anyu 3aK/I0YaeTcs B CJIEAYIOMEM. :

Onun u3 pacTBOpHTesell, NPHMEHsIEMBIX IIPH 3TOM METOJE Aema-

* padMHHM3AUUA — GEH30J," ABNSETCS PACTBOPHTENEM A/ Mac/aa H npH

TeMIepaType NpOBeAEHHs Npomecca MOYTH He pacTBopsieT napaduua,
ApYTrO# paCTBOPHTEJNb — AIETOH ABJAETCS AHTHPACTBOPHTENEM IS
napaduHa ¥ CNOCOGCTBYET TOMYy, YTOOH NapaduH: ocTajcs BHe CH-

-CcTeMbl Macao + 6enson. Kpome Toro, BIpPHCYTCTBHHM alleTOHa TPOMC-
.XOnUMT 006pasoBaHHE KPYNMHHIX KPHCTA/UIOB MNapaduHa, CHOCOGHHX
. JIErKO 0CaX/AaTbCA M3 PacTBOPA, YTO BeJAeT K YMEHBIICHHIO BS3KO-

" MM,

CTH PacTBOpa H, CJAEA0BATENbHO, K 0GJErYeHHIO Mpomecca (uAbTpa-
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Ipu penapadmnusaman Maces GEH30/-alleTOHOM B 3aBHCHMOCTH
OT KauecTBa ChipbSi COOTHOLIEHHE pacTBOpHTeaeH GepeTcs: pasInyHoe—
oT 7:3 no 1:1, npuueM J/1s Ipomecca IpPHMEHsSeTCs He XHUMHYECKH
yncTHA 6eH30J, @ B CMECH C TOJYOJOM, COJepiKaHHe KOTOpOro B
6ensone mOXOAMT A0 10—12°9%,.

[Mpomecc aenapaduHu3anul Maces B GeH30/-aleTOHOBOM DacTBO-
pe BKpaTue COCTOHT B CJEAyIHOlLEM.

Chipbe, NpejHasHaueHHOe JIs JenapadMHH3ANMH, CMELIHBAETCS C
pactBopuTeeM (6eH30/ + aueTOH - TO/IyO.1) M OCTYNAeT B XOJIOAU/b-
HHK Ajs oxjJaxjeHus. IIpomykT, ox/aaxjaeHHHi g0 TpebyeMmoit Tem-
‘mepaTypH, NOCTyNaeT Ha QUIbTPANMIO A/t YNAJ€HHS H3 Hero BHI-
KpHCTa/l/IM30BaBuIerocss napaguna. Ilocie ¢uibTpanuu mosyvaroTcs
aBa npoxykra: 1) napapuHOBHA rau (TBepAmit mapadut + ocTaTKM
MacJa 4 4acThb pacTsopuTenell) u 2) ¢uabtpar (obecmapadusenuoe
Mac/10 + pacrsoputenu). O6a 3TH NPOAYKTa COGHPAIOTCH B OTHE/b-
HBX TNPHEMHHKAX, H KaXIHH B OTAEJbHOCTH NOCTYNaeT HA YCTaHOB-
Kd /IS OTTOHAa M3 HUX pacTBoputeseit. OTOrHaHHbIE pPaCTBOPHUTENH
‘TIOCTYNAlOT /sl MOBTOPHOTO HX HCIOJb30BaHHA Ha ycTaHoBke. B
pesy/ibTaTe OTFOHAa PacTBOpHTeAss M3 (QHAbTPaTa INoJyyaercs: obec-
napaduHeHHOe Mac/J10, a H3 NapagHHOBOrO  raya — MeTpoaaTyM,
CHpbe /s NOJydeHHs TBepAOTO TEXHHYeCKOro mapadusa.

12, KOHCUCTEHTHBIE CMA3KH

Jl1s cMa3KkH HEKOTOpHIX fAeTajed MallliH, HalpHMep AeTaJjei Ko-
po6ku Nepenay, gudepenusasa H T. M., TpeOylOTCA T'yCTHe MaTepH-
aJul; 9TO BH3BIBAETCS HJIH GOJNBUIMM yAEJbHHM JaBJIeHHEM, MCIHLITH-
BaeMHM TPYIUHMHCSI TOBEPXHOCTSIMH, HJIH KOHCTPYKTHBHBIMH 0COOeH-
HOCTAMH, KOTJa XHAKAasg CMasKka He MOXeT 06eCleuHTbh HOpMaJlb-
Hyl paGoTy neranelf, HIM TeM M APYTHM BMecTe. B atux cayuasx
NPHMEHSIOT CMa3KH, HOCAIMe ofliee Ha3BaHHE KOHCHCTEHTHH X
CMa30K HJIH Ma3ed.

KouncucreHTHas Ma3b JO/MXKHA 06/1aaTh CJAEAYIOIUMMH OCHOBHEIMH
csoiicTBaMu: 1) GHITH OAHOPOAHOK MO Bcelt CBoel Macce; 2) uMeTh
onpene/seHHYI0 KOHCHCTEHIHIO H TeMIepaTypy NJIaBJeHHs.

KoHCcHCTeHTHEIE CMa3KH COCTOAT U3 MHHEPAJIbHOTrO Macka (75—90%)
M TaK Ha3LBaeMOTO OCHOBaHHs (MbLIA), COAEpIKaHHE KOTOPOTO KO-
ae6aercst ot 10 no 259%,.

CooTHOLIEHHe H CBOKCTBA 3THX COCTABHHX yacTeil OINpenenasioT
KayecTBO MasH.

KOHCHCTEHTHBIE CMAa3KH, WJIH Ma3d, KJIAaCCHPHIHPYIOTCA MO HX
OCHOBaHHSIM H HOCAT C/JeAYIOLIHE HAWMEHOBAHHS:

1; KaJblHeBHe (COMMAONIH U Ap.);
2) naTpueBbe (KOHCTQIHHH H Jp.);

3) KaibuMeBO-HAaTpHeBHe;

4) aKTHBM3HPOBAHHHE (HaTpHEBHIE C COJepXKaHHeM CepH, MOJH-
XJOpHa()TaIMHA WM JAPYTOrO aKTHBH3ATOPA);

5) masu nBOHHOTO o6MeHa (a/MOMMHHEBHE, IWHKOBHE, CBUHIO-
BHE H 1p.);

6) rpaMTHEIE Ma3H HJIM CMasKH, KOTOPHE MOJY4aloTCs NyTeM
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NPHMEUINBAHHA MEJKO M3MEJbUYEHHOTO (e330JBHOTO rpaduTa B Kajlb-
ueBble CMasKH (COIHAOJH) H B TYTONJIaBKHE HAaTpHEBHE CMAasKH
(KOHCTAJ/IHKHI).

[TepBrlil THN rpadHTHON CMa3KH HAET MJAs1 CMA3KH jJeTalell Ma-
IHHB, pa6OTalIMX B YCJIOBHAX 6OJBIIOTO YAEJIbHOIO JHaBJaeHHS M
B XOJIOZHHIX YCJOBHAX. BTOpo# THN rpa@uTHO# CMaskH HCHOJb3yerT-
Csl B/ CMa3Kd jeTasel ABHTaTe s, pabOTAIOIIMX NIPH BHICOKOH TeM-
nepatype (KOPOMHC/IA KJanaHoB). [lepBHA THm CMa3KH HOCHT Hau-
MeHOBaHue ,rpaduTHas, TaHKOBas cMaska“, sropo#i HK-50.

[TpurotoBseHHe KOHCHCTEHTHHX CMa30K B OCHOBHOM IIpOH3BO-
JUTCS N0 OZHOMY OOLIEeMy TeXHOJOTHYeCKOMy NpOIecCy, 3aKJIua-
IOWEeMYCs B CJAeAyIOlIEM.

B BapouHHX KOT/IaX eMKOCTBIO 3—5 m BHaua/Je INPHIOTOBJSET-
Cs1 MBIJIIBHAsi OCHOBA, IIOCJe Yero B KOTeJ YaCTsAMM NMOJAeTCs MuHe-
paibHOe MacJjo. Ilpomecc H3roTOBJIEHHS Masel IPOHCXOMT NpH
tremnepatype 100—200°. Ilpu arMocdepHOM paB/leHHMH OAHH IHKJI
BapKH npojoJskaeTrcs 24 yaca, a IpH NOBHIIEHHOM JAaBJEHHH — OKO-
a0 10—12 yacos. Ilpn npuroroBseHHH 0CO60 TyromJIaBKHX KOHCH-
CTeHTHHX CMa3ok (HampuMep HK-50) mpomecc Bapkm mpogmosxaercs
60—70 yacos.



T'JTABA Il

METOJIUKA 3AMEPA, B3SATHSI NPOb U ONPENEJIEHUSA
KAUECTBA IFOPHOUYE-CMA30UHbIX MATEPUAJIOB

1. OMPEAEJIEHHE BECA FOPIOUE-CMA30YHbIX MATEPHAJIOB B KEJIE3-
HOAOPOXHBIX HUCTEPHAX

C npubniTHeM B BOHCKOBYIO YaCTh WJIM Ha CKJaj XeJe3HOROPO K-
HOH IUCTEPHBl C FOPIOYMM MJH MacioM Tpe6Yyercs ONpeNeaHTb ero
TOuHHH BeC. IIpu onpesnesienun Beca cuaefyeT NONb30BATHCH KHHFOH
» TaOJHIOH AJ8 ONpeje/ieHHsl BeCa XHUAKMX NPOAYKTOB, 3aJUTHX B
XKeJe3HONOPOXKHBE UHCTepHH“ (u3x. ¥YBBC).

Ilns onpesne/ieHHss BeCa HEO6XOAMMO HMeTb JIOT C NpPHKpPeNIeH-
HOIt K HeMy MeTa/lJIM4YeCKON pyJ/eTKOH M BOJOYYBCTBHTEJILHYKO Gy-
mary. Ilocaenssas Heo6xXoAuMa MOTOMY, 4TO YaCTO B NMPHOLIBAIOLIMX
XKeJe3HOJOPOXKHHX IUMCTEPHAX C HedTempoLYyKTOM HMEeTCa M BOJa.
Jlas onpeneneHuss HAJIHYMSA M KOJMYECTBA BOJAB B NHCTEPHE K JIOTY
C pYJIETKOH M IIpHKpeIJAeTCA BOJOYYBCTBHTEJbHasi GyMmara.

Jlote umelor BucoTy oT 100 mo 300 mMm; Ha JOT HaHeCeHH Mert-
pHUYECKHE JeJeHHs; pyJeTKa C TAKHMH e JeJeHHUAMH MOJIKHA OGHITh
JJIMHOH OKOJIO 5 M. B 3aBHCHMOCTH OT BHICOTH JOTa (OT HHXKHEro
OCHOBaHHf A0 HEHTpa OTBEpPCTHsA A1 60JTa, COEAMHSIONIEro JOT C
py/eTkofi) HauyaJbHble JAeJEeHHS pYyJIETKH OTPe3alTCs, C TeM YTOGLI
CYyeT JAeJIeHHH JIGHTHI pYJIeTKH SBJSJICA IPOJOM:KeHHeM JeJeHHH Ha
J0Te.

YpoBeHb NMPOAYKTa M BOJAH B eJe3HOLOPOXKHOM LIHCTEpHE ompe-
IesieTcs ClexylomuM 06pasoM.

[Tepen omyckanveM JIOTa B LMCTePHY C NPOAYKTOM pyJIETKy JO-
Ta CJejAyeT NMOKPHITb TOHKHM CJIO€M MeJa /M nmapadHHa Ha BHICOTY
NpeAnoJaraeMoro ypoBHsi IPOAYKTa B LucrepHe. [locse atoro Jor,
CHaGXeHHbI BOJXOYYBCTBHTEJIbHOH GyMaroii, NmOCTENEHHO ONyCKAaiT
B NMCTEpHY, H KOTAA OH AOCTHTHET JIHA LMCTEPHbl, €ro BHIAEPKH-
BalOT B CMOKOHHOM cOCTOssHMH 5—10 MuHyT. [Ipn 3TOM HEO6X0AMMO
CIeAMTh 3a TeM, YTOOGH JIOT Ha JHE IMCTEPHBL CTORMI BEPTHKAJIbHO,
B NIPOTHBHOM CJyuyae pe3yJ/bTaT H3MEPEHHS YpOBHS NPOAYKTa OKa-
XeTCA HeBepHHIM. 3aTeM JIOT C PYJETKOH MNOXHHMAIOT KBEPXY H
yCTaHaBAHBAIOT YPOBEHb XHAKOCTH B ILHCTepHE MO CMHTOMY CJIOKO
Me/Ja MJIH 10 PacTBOPEHHON NUeHKe Napa(uHa Ha IOBEPXHOCTH py-
JeTKH. BreonHcaHHHM CIoOCo60M onpefgesseTcss OOGUMH ypOBEeHb
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sHAKOCTH B IHCTepHe. BMmecTo s0Ta € py/eTKod MoxeT 6HThL npu-
MeHEH CHelHaJbHHN JepeBAHHHA HJIH META/VIMUeCKHH MeTpIUTOK,
OnUCaHHE KOTOPOro JaHo B KHHre ,Tab/ume AIs onpeaeseHHs Be-
ca JHMIKHX TMPOAYKTOB, 3aJHTHX B KeJEe3HOJOPOXKHbIEe LHCTEPHHI®.

[Ipy Ha/MYuM BOZH B LHMCTEpPHe BOJOYYBCTBHTENbHass Oymara,
NpUKpeN/IeHHas K JOTy, ONyCKaeMOMY Ha JHO, Ha YPOBHe BOAH
06eCIBETHTCA OT meHCTBHA moCaejgHed. EcC/aM xe B IHCTepHe HeT
BOJAB, OKPAacKa BOAOYYBCTBHTENBHOH OyMarH COXpaHHTCS.

lMpuBegeM Apa npuMepa BHYHCACHHA KOJHYECTBA MNPOAYKTOB B
HHCTEpHe: 1) Korjga B IMCTEPHE C MPOAYKTOM HeT BOAH H 2) KOrja
YCTAHOBJIEHO HaJHYHe BOAHI.

1-# npumep. B nucrtepHe C NPOAYKTOM HeT BOAH (OH-
CTepHA THNa ,4°).

B kuure ,TaGauuH A8 ONpefe/ieHHs BeCa XKHAKMX LPOAYKTOB,
3aJHMTHIX B XEJEe3HOJOPOXHHE HHCTepHH® HaXoAuM Tab/uLmy, COOT-
BETCTBYIOILYIO LKCTepHe THma ,4“. JlomycTHM, 4r0 ypoBeHb mnpo-
JAYKTa B HUCTEepPHE M3MEPeH BbILIEONHCAHHHIM CIOCOOOM M HaKAEHO,
uyTo OH paBeH 260 cum. Ilo Ta6/iuue HAXOJAHM, YTO 3TOMY YyDOBHIO
COOTBETCTBYeT KOJMYecTBO Boam BecoM 49 450 x2. Hano nomHuTs,
4yTO 9TH TA6JMIH COCTAaBJIeHH M/ ONPele/NeHHs Beca BOAH IpH
temneparype 15°. ApeoMeTpH Xe MJas OHpEeNeJeHHs YHeJbHBIX Be-
COB TOpIOYEro WJIH Macaa IpaayHpPOBaHH Ha yAeJbHHE BecCa, B3f-
thie Tpu 20°, OTHeCEHHHE K YJeJIbHOMY BeCy BoAn mpu 4°. [lpm
3TOH TeMmmepaType, KaK H3BeCTHO, yJe/bHHH BeC BogW paseH 1,0,
a npu 15° oH paseH 0,999. Ias toro uto6H HaliTH 06be€M BOAH B
uucrepHe, Hapo 49450 paspesntn Ha 0,999, m Torma HakhmeMm, uto
o6beM ‘BOIH B LNHCTepHe NpH HalieHHOM YpoBHe paseH 49 500 ..
Takum o6pa3oM, MH Hauik O06beM OPOAYKTa, 3aIMTOTO B
nucTepHy Tuma ,4“ Ha yposHe 260 cm.

Jlns Toro, uTO6H HaTH BeC MPOJAYKTa, HyXHO onpeje-
JUTh €ro yAeibHuill BeC NpPH AAaHHOK TeMnepartype. HomycTuM, 4ro
yaeaoHui Bec ero paseH 0,750; Torza ymHoxeuunem 49500 una 0,750
HaXOJQuM, 4YTO BeC NMPOAYKTA B IHCTepHe paBeH 37 125 ke.

Ciej0BaTeNbHO, TNPH ONpejeJeHHH BeCa NMPOAYKTA B KEJe3HOLO-
poxXHO# mucTepHe HeO6XOAHMMO:

1) onpenesuTh ypoOBeHb XHAKOCTH B IHCTEpHE; -

2) mo THNy LMCTEepPHH Halith B ,Tabiunax* Bec BOAH;

3) naitzennyio B ,Tabinuax“ BeaHuuHy pasgeautsh Ha 0,999, s
TOTO YyTOOB HafiTH 06beM XHAKOCTH B LIUCTEpHE NpH ZAaHHOM ypOB-
He;

4) y3HaB o0beM XHAKOCTH B IHCTEpHe, ONpPENEJHTbh BeC XHI-
KOCTH DIyTeM YMHOXeHHs1 06beMa JXHAKOCTH Ha ee yHeJbHHI Bec
NpH AAHHOH TeMmmeparype. . .

2-if nmpumep. B nucCTepHe C TOPIWYHM HMeeTCH BOJAA
" (uacTepHa THma ,4°).

Bca Bmcora xuakocTH (mpoaykt-- Boga) pasHsercs 290 cu. Ha
JAHe IHCTepHH OOHAapyxXeH CJOH BOAbI BHICOTOH 25 ca. B atom ciy-
yae Tpebyercs OTAE/]bHO ONpEeNeJHTb BeC NMPOAYKTA H BeC BOJAHL
[lo ,Ta6iumamM® HaxopuM, YTO BeC BOAH Npu 15° MpH ypoOBHE B3JH-
Ba 290 cm pasen 49980 k2. Bec xe BoxH Npu ypoBHe B3JHBA 25 cM
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B ,Ta6anunax“ He yKasad. Ero MOXHO ma#tTH caepyiommM o6pa-
30M.

B ,Ta6aumax“ HaXoA¥M YPOBeHb AHaMeTPa HUCTEPHH (T. €. BH-
COTy, PaBHYIO HHAMETPY UHCTEPHH); AJAs NHCTEPHH ,4° OH paBeH
260 cu (yposeHb nuameTpa B ,Tabrumax“ 0603HaYEH XHPHHM W pHD-
tom). Haxonum no ,Tabiumam® Bec BOAR mpH 15° M COOTBETCTBY-
ouem yposue B 260 cm; on paseH 49450 xz. Janbimie onpeneasen,
yeMy paBHAETCS BeC BOAM Npu 15° mpu B3auBe 260—25=235 cu. Ha-
xomuM 1o ,Ta6aumam* 3TOT BecC; OH paBeH 46 985 k2. Uro6n Haftth
BeC BOAH IIPH YPOBHE B3JHBA 25 (M, HYXHO BHYECTb BEeC BOJH
npu B3auBe 235 CM M3 BeCa BOAH IpH B3auBe 260 cu, T. e. 49450—
46 985=2 465 ke. CiemoBaTeJbHO, BEC BOALI, HAXOAAIlEHCa HA AHE
mHCTEpHH Ha ypoBHe 25 c¢m, Gyner pasen 2465 ke.

Jas Toro uTo6H HaHTH BeC BogHw IpH 15° B oObeMe, 3aHHMae-
MOM HedTenpoAyKTOM B LHCTEPHE, HaJ0 BHYECTb H3 Beca BOAH NpH
paauBe 290 cM BeC BOAM, HaxoasmieHcs Buucrepue, T. e. 49 980—
—2 465=47 515 ke. ‘

DTO KOJHYECTBO BOIH 3aHHMaeT o6beM 47 515 : 0,999=47 557 a.
[Tonyuennasi BeTHYHHA IPENCTABJAAET COGOM HCTHHHHN o6beM, 3a-
HuMaeMbit HedTenpoAyKTOM B mucrepHe, Uto6nl Hafith ero Bec,
DOMHOXAaeM 3Ty BEJHUHHY Ha YIeJbHHH Bec HedTenpoaykra IpH
TO# Temmeparype, IPH KOTOPOA IIPOM3BOAMTCS ONIpene/ieHHe Beca
NpOAyKTa B IMHCTepHE. Ec/n yAeqbHHA BeC MNpPOAyKTa NpH YKa3aH-
Ho#t temneparype 6yner 0,750, To uMcTHifi BeC mpoayki1a B mECTep-
He 6yner 47 557.0,750=35 668 xa.

.

2. OTBOP I1POB TOPIOUErc M MACJIA

»

J1si mpou3BOACTBA aHAAHM30B KaueCTBa FOPIOYEro HJAH CMa30YHO-
ro MaTepHaja Heo6x0IHMO B3ATb NMPOOY. K B3sATHIO npo6H Cae-
NIYyeT OTHeCTHCh ¢ O0coOmM BHEMaHHeM,., [locyxa, B
KoTopyio Gepercs mpo6a A/ aHa/aHu3a, N10/KHA OBITh COBEpIIEHHO YH-
cToit u a6cosotHo cyxoi. Hecobmonenne 31ux HeoOXOJHMHX Tpe-
60BaHUN MOXXET OPUBECTH K TOMY, YTO pe3yJbTaTH aHaJIH3a He
OGyAyT OTpPaxarb NE€HCTBHTENbHHIX KayeCTB TOpIOYe-CMa3OUHBIX Ma-
TEpPHA/NOB, NPHOLIBUIMX HJIH XPAHAIMHMXCA Ha ckjaaxe, H OynyT che-
JIaHBl COBEpIIEHHO NPEBPATHHIE H HEBEPHHIE 3aK/IIOUEHHS.

Jas or6opa mpo6 ropoyero HJAH Macja H3 XXeJE3HOJZOPOXKHHIX
IHCTEPH CJYXHT ONMHKOBAHHHA METa/UIHUECKHH HHIHHAP CTaHAapT-
HHX pa3MepoB; B 3TOM IU/JHHAPE C MOMOMbIO apEOMETpa ONpenes-
eTCsl yNEJbHHH BeC B3TOrO NPOAyKTa. LluaHHAD CHAGXEeH IHypoM,
yTOGH €ro MOXHO OHJO OHNYCTHTb Ha HeO6XoAuMyi0 TIayOHHY B
eMKOCTb C NmpoayKTOM. B 6eH3uH, KEPOCHH HJAH CIAPT XUJAHHIP HO-
rpyxaercsi OeCnpensTCTBEHHO, NPH B3ATHH Xe IPo6 Gojee BASKHX
NPOAYKTOB K OUIHHAPY CJIenyeT MpHBA3ATh Kaxkoe-1H00 MeTasl/u-
yecKoe TPy3u/a0, HHA4Ye B TaKHE NPOAYKTH, KaK Macjo H naxe 1u-
3€JbHOE TOIVIMBO (B XOJOAHHX YCJOBHAX), 6e3 Takoro rpysu/ia -
JUHIP HE MOTPY3HTCA. -

[Ipu B3siTHH P06 ropioue-CMasOYHbIX MaTePUaJIOB NOCJORHO HeOol-
XOIHMO [O0JIb30BaTbCA TaK HasHBaeMHM HOpo60oTGopHHKOM. I1poGo-
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OTGOPHHK CHa6GxeH MJOTHO 3aKPHIBAOUIENHCs KPHUIKOH#, KOTOpas
MOKET OBITh OTKpHITA HAa JMI060# TAy6GuHE CJOS NPOAYKTA, KOTrAa
or6upaomui npo6y NOTAHET 3a ILIHYp, NpPHUBA3aHHHIA K KpBILIKE
npo000TGOpHHKA.

B 3aBHcHMOCTH OT TPe6GOBAaHHN, NpexbsBASEMBX K XPaHAILIEMYCS
B €MKOCTH IIPOAYKTY, ONpPEIEJAIOTCs €ro KayecTBa MO CJOsM: Bepx-
HeMy, CpeiHeMy H HHxHeMmy. Ha mnpakTuke wactro nyrtem B3ATHSA
npo6 NMPOAYKTa H3 PA3JIHYHBLIX CJAOEB €MKOCTH OIpeneaseTCs TOAbKO
Ka4ecTBO cpenHeil npoOul, T. €. mpoOH, MONYJEHHOH NyTeM CMelle-
HHS B PaBHHX IPONOPHHSAX BCex B3ATHX o6pasmos. M3 emxoctu
CTallMOHAPHOTO THMA MOYTH Bceraa TpebyeTcss B3sTHE TOJBKO Cpen-
Hell mpo6H. [1py OTCYTCTBHM CN€NHAJIbHOTO NPOGOOTOOpPHHKA AAS
ot6opa npo6 C pasyiHUYHHX [JAYOHH MOXHO NOJb30BaThbCA OGLIKHO-
BeHHOH Oy THIJAKOH. [/ 5TOr0 HYXHO ONYCKaTh GYTHIIKY TOPJIOBHHON
BHH3 O HaMEUEHHOii IMyOHHBI, YTO JOCTHraeTCs MNyTeM lepeme-
HIeHUs OEHTpa TAXEeCTH OYTHUJIKH K rOpJOBHHE, IDTO MOXKHO cle-
JaTh, HajeB Hd TOPJOBHHY Kakylo-1n00 TsxeCTb (Hamp. MeTaJslaH-
yecku#t npeamet). 1o IOCTHKEHHH GYTHIIKOH HEOGXOAUMON I1yGHHbI
ee C MOMOIbIO LIHYpa NMOBEPTHBAIOT TOPJOBHHOH KBepxy. DByTha-
KOfi KaKk Npo60OTOOPHHKOM MOXHO IIOJB30BAaTbCH, IVIOTHO 3aKPHIB
ee NpoOKOH, K KOTOPOH NMPHBA3AH IIHYp, BTOPOH WIHYp INIPHBA3ATH
3a ropJoBuHy OyThlaKH. Korma OyTolika nocTurser tpebyemofi ray-
6HHbl, BHTSIHYTh 33 HIHyp NPOOKY H3 T'OPJOBHHH H IIOCJE 3amoJHe-
HUA OYTHUIKH NPOLYKTOM Tpe6yeMOro C/J0sf eMKOCTH BHITAILUTL €e.

Haun6osee Tounnii oT60p npd noMOWH OYTHAKH HOCTHTraeTcs
NpPH NPHBA3LIBAHHH 3aKPHLITOH NPOOKO# OYTHUIKH K pefike (MJH HIe-
CTy), KOTOpas HOTpyKaeTcsi B MPOAYKT Ha Tpebyemyio ray6uny. Ha
3TO# rayOuHe mpoOKa C MOMOIUBIO IIHYPAa BHIEPrHBaeTCs U3 I'OPJO-
BHHH H OyTHIJIKA 3aNOJHAETCH MPOLYKTOM H3 HYXHOTO CJOS.

[Tpo6ul ropiovero u3 6ouex OTOHPAIOTCH € NOMOUIBIO THOKOH
HepesuHoBo# TPyOKH. B kpaitHem cayuae, IpH OTCYTCTBHH HEPE3HHOBOI
TPyOKH, MOXHO NOJb30BAaTbCA M pe3nHoBO#. ONHH KOHel TaKo#H
TPYOKH BHYTPEHHHM [IHaMeTpPOM 5—7 MM H JJHHOH OKOJIO 2 M Omy-
CKaeTcsl C rPy3uKoM (masi obecreuyeHHs nOTPYyKeHus Ha JHO) B 60u-
Ky. Tpy6ka no/xHa BCA yiTH B GOUKY; HalIO OCTaBHTH TOJAbBKO KO-
Henm TpyOKH HAcCTO/MBbKO, 4YTOOK MOXHO ObliO0 ee yaepxaTb. IlpH
3TOM Tpy6Ka NOYTH INEJHKOM 3anoJHAeTCs NPOAYKTOM. Bepxnui
KOHen TPy6KH HEOOXOIMMO NJOTHO 3aKPHTh MNaJbIEM H PHIBKOM
BHTaWHUTh TPYOKy H3 OOUKH, OCTaB/fil OAUH KOHeu B 60yke C ro-
piounM, a APYrofi HampaBUB BHH3, 3TO CO3AaeT Heo6GxoguMoe YCJO-
Bue 1/ CH(OHA, T. €. Pa3HOCTH YpoBHeH KOHHOB TpyOku. Korxaa
dTa pasHOCTb ypoBHelt 6yneT nOCTHTHyTa, najen yb6paTb, H MpPO-
NYKT NOTeuYeT CcaMoTeKoM H3 60ukd no TpyO6ke. CTpyio H3 TPYOKH
HanpaBuTh B NOCYHy AJs NOCJAENYIOHIErQo aHaJju3a.,

U3 6ouek. ¢ macsom npo6bl OTGHPAIOTCS C MOMOILBIO IHAHHIPH-
Ka-yepnaka. Heo6xonumMo o6paTHTh BHaMaHHe Ha TO, YTOOH OTOHpa-
e€MHe NpoOH 14/ aHAAH30B TOPIOYEro HJAH CMAasOYyHOIO MaTepHanaa
ObLIM MOJHOCTBIO TAPAHTHPOBAHH OT IIONMAjJAHHA NOCTOPOHHHX IIPH-
Meced — NHJH, BOABI, TPAsH U T. N. Ecau, HanmpuMep, IO HEaKKypaT-
HOCTH paGOTHHKA, B3ABILIEro Npolby, B NPOOOOTOOPHHKE HJIH B IO-
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¢yne Aas npo6 OCTaHyTCs BOJA, NECOK, TPA3b H T. A., TO aHAJH3 NO-
KaXeT HaJHYHE 3THX BPEJAHBIX NPHUMECe# B NPOAYKTE, B pe3y/bTare
49ero Xopouwu# npoaykT OyjAeT COBEpIIEHHO HEOCHOBaTeJbHO 3abpa-
koBaH. Csyudaercs, 4To rpssHast npo6xka GOYKH C MacJOM Iepej B3s-
THEM NPOOH HE BHITHPAETCH; MPH CHATHH MNPOOKH NECOK. H Tpssb
nonajganT B 004yKy, OTTyJAa B Inpo6y, H Jaboparopus MNOKasHBaeT
HaJHYHe MEeXaHHYeCKHX IpHMeceH, T. e. Macao 6Gpakyercss. Bupaior
cJaydad, KOraa B OyThJIKe 14 B3ATHA NpPOOL Macja UMEEeTCs BO-
Ia. B pesysbraTe aHajaM3a yCTaHABJIMBAETCS HAJHUHE BOJH, H MACJO
CTaHJaPTHHIX KauyecTB IO HEOPEXHOCTH B3fABLIEro npo6y Gpaxyercs.
Bosiee moapo6Ho mopsagok or6opa npo6 ycranosiaen OCT-314.

3. ONPEAEJNEHHUE YJEJBbHOI'O BECA

Yanenpunim BecoM HedTEnpoAyKTa HPHHATO CUHTATH OTHOLICHHE
BECa ONpeJNeJeHHOro o6beMa 3TOro IPOAYKTAa, B3SATOTO NPH TeMIe-
patype 20°, X Recy BOJAH TOro € o0Obema npu Temmepatype 4°.
[MosToMy ynenpbHHH BeC BCAKOTO TOPIOYE-CMA30YHOIO MaTepHasa
o6o03HauaeTca d io_

[puHIMn ompesesieHHs yAeJbHOro Beca BCAKOH XKHAKOCTH, B TOM
YHCJI€ TOPIOYEro M Maces], OCHOBAH Ha 3aKOHe ApXHMeJa, KOTOpHi
rJacutT: ,Teno, morpyxeHHoe B XHAKOCTb, TEPSeT B CBOEM Bece
CTOJIBKO, CKOJIBKO BECHT BHITECHEHHasi MM JKHAKOCTb®. Ha mnpaxru-
Ke Oonpeje/ieHHE y[IeJbHHIX BECOB TONJMBA H MacesJ MPOU3BOAUTCA
aByms cnoco6amu: 1) apeomerpom u 2) Becamu Mopa-Bectdas.

Onpenesnenne ynaeJAbHOrO Beca € MOMOLIbIO apeoMeTpa IPOH3BO-
JMUTCS CIeRYIOUHM 06pasom.

[TpoaykT, yAeAbHHA BeC KOTOPOro TpebyeTcss ONpene]uTb, Ha-
JIMBAIOT B METANIHYECKHH HAH CTEKJISHHHH IHJIHHAD BHICOTOH He
meHee 0,4 # u 1uamMeTpom He MeHee 5 c¢#. DTH pa3MepH HHAHHAPA
HeoOXOAUMBl /I TOrO, 4YToGHl B HeM CBOOGOAHO IOMElLJaJcs apeo-
MeTp. ApeoMeTp INpeACTaBAseT COGOH MOJOe CTEeKJASHHOE TeJo,
HHXKHHA KOHEILl KOTOPOT'o HMeeT 60J/iee mIMPOKOE CEYeHHe, YEM BepX-
Hult. B paclMpeHHOA 4acTu umeeTcs TepMOMeTp O Wikajaoi oT —10
10 +40°. HuxHaAA yacTb apeoMeTpa 3aKaH4YHBAETCsl ILIAPHKOM, 3a/IH-
ThIM PTYTBIO HJIH 3aNOJHEHHBIM XpOoGbio. BepxHsAs dacTb apeoMerpa
umeeT rpanyupoBky. Tak kax He(pTenpoLyxTH HMEIOT yJeJbHHE Be-
ca, xoaebsomuecss B OOJbIIMX Ipefenax, TO JAAd ONpexeNeHHS
yZIeJbHOro BeCa TOTO HMJH MHOrO INPOAYKTa NPHMEHAIOTCA pasHHeE
apeoMeTpH C IPagyHPOBKOA B mpegesax:

or 0,650 no 0,710
» 0,710 , 0,770
» 0,770 , 0,830 )

» 0,830 , 0,890 } 2-a rpynna
. 0,890 , 0,950 J

} 1-a rpynna

[lepBast rpynna apeomerpoB mpegsasHauyeHa AJasi ONpeJe/eHHS
YZAe/NbHHX BECOB 6O/ee Jerkux NPOAYKTOB (GEH3HHH NpPSIMOH TOH-
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KH), BTOpas [JJsf ONpeje/eHds YIeJbHHX BeCOB 60/ee TaXEAHX
HPOAYKTOB.

YpoBeHb KHAKOCTH B IUJMHApPE HANO PaCCYHTAaTh TaK, YTOOH ¢
NOrpyXeHHeM apeoMeTPa B IMJHHAD NPOAYKT He EHJHBAJCS H3 IO-
cregsero. OnymeHHHA B UHJIHHAD apeoMeTp MOMKEH HaXOAHThCH

\ Be .~ BO B3BELIGHHOM H CTPOTO BEPTHKAJBHOM I0JIO-

/ PX}!}UA
—-LZ xpaii KEHHHM TaK, YTOOH OH He CONpHKacaJcs CO CTEH-
I metucxa yamu umausgpa. :

Ecmn Bce yxasaHHbie yc/a0BHSI COGMIONEHH, TO

110 BEPXHEMY KPal0 MEHHCKA YHTAIOT YPOBEHb KHN-

KOCTH (pHC. 1) TakuM 06pa3oM ONPeaensioT yaesb-

HHIf BeC MAHHOTO NPOAYKTAa INPH [JaHHOH TeM-

nepatype (NOKa3aHHe TepMOMETpPa apeomeTpa).

\} [MonyueHHH# yaeabHbIA BEC IPOAYKTA OPH JAHHON

TEMNepaType Heo6XOAUMO NPHBECTH K YAEHbHOMY

Becy npu Temmepatype 20°, uTo pgesaercs INo
AN caenyomelt gopmyse:

. 1, Tlonoxe-
g::ec a;l)eomerpa*n 49 =d}+a (t—20)
HunBpe © PPORYE-  rre df’—-y;le.nbﬂuﬁ BeC NPOAYKTa NpPH TeMIepa-

Type 205

d { — ynenvuuit Bec npoAyKTa NpPH NAHHOW Temmeparype;

@ — nanpaska K yjgeapHoMmy Becy Ha 1° (taba. 7);

¢ — TeMnepartypa npoAyKTa B MOMEHT ONpeJe/eHHs €ro yaelb-
HOro Beca,

Onpengenenne apeoMeTpoM YAeJbHOTO Beca Bs3KUX HedTenpo-
AYKTOB HECKOJIbKO YCJOXHfETCS, TaK KaK MacJo, AH3eJbHOE TOIJH-
BO, Ma3yTH H Apyrue€ aHAJOTHUHHE NPOAYKTH IPH HH3KHX TeMIe-
paTypax MOTYT HUMeTb TaKylO BSI3KOCTb, IIPH KOTOPOH INOrpYKeHHe
apeoMeTpa B NPOAYKT HEBO3MOXHO. B TakuX cayuasix Bsi3KHe NpO-
AYKTH, YAeJbHHA BeC KOTOPHX TpebyeTcss oOmpeneJauTb, CleAyer
Harpetb K0 TemnepaTypnl 35—40° HaIH pa3baBHTb UX MEHEE BSI3KHM
NPOXYKTOM (KepOCHH, G€H3HH) 3apaHee H3BECTHOrO YIeJbHOTO Beca.

Eciu ompeneneHne yaesbHOTO BeCa BSA3KOTO INPOAYKTA NPOH3BO-
JUTCA NMyTeM €ro IpeaBapHTENBHOrO HAarpesa, TO yJAeJbHHIH BecC ero
BHIYHCAAETCST 10 dopmy.ie

d 0 =d}+a (£—20)

rae d — YAEJbHHH BeC HCCAEAYEMOFO NPOAYKTA;

o — MONpPaBKa K yJAeJbHOMY Becy Ha 1°%

{ — TeMneparypa, [0 KOTOpPO# HPOAYKT OHJI Harper NpH IIPOH3-
BOJCTBE aHaJjH3a,

Ecau xe onpenenenne yaeabHOro Beca BS3KOTO MPOAYKTA IIPO-
H3BOAUTCS NyTeM pa3baBjieHHs €O MEHee Bf3KHM IIPOAYKTOM, TO
BHUHC/JEHHE yAEJbHOrO Beca IMPOU3BOAHTCA ImO caexpyiomen d¢op-

MyJe:
. o, = Qdcx — diC

rie d,— yAeNbHHI BeC Macia;
dcx — YACABHHA BeC CMecH;
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d. — yAenbHui Bec KepocHHa HJH G€H3HHA, B3ATOrO I/ pasbas-
' JIeHHST MacJa.

Ta6auya 7
TeMnepaTypHble NONPAaBKH MPH PANHUHLIX YACALHBIX BECaX NMPOAYKTOB
Yaeavuuit pec Tlonparka Vaeavunii Bec Tonparka
npoayKkTa Ha 1o NPoRyKTa Ha 1°

0,710-0,720 0,000884 0,830—0,840 0,000725
0,720—0,730 0,000870 0,840—0,850 0,000712
0,730—0,740 0,000857 0,850—0,860 0,000699
©0,70-0,750 0,000844 0,860—-0,870 0,000686
0,750 - 0,760 0,000831 0,870—0,880 0,000673
0,760—0,770 0,000818 0,880—0,890 0,000660
0,770—0, 780 0,000805 0,890—0,900 0,000647
0,780—0,790 0,000792 0,900—0,910 0,000633
0,70 - 0,800 0,0.0778 0,910- 0,920 0,000620
0,800 - 0,810 0,000765 0,920—0,930 0,000607
0,810—0,820 0,000752 0,930—0,940 0,000594
0,820-—-0,830 0,000738 0,940—0,950 0,000581

ITpumep. OnpepeneHne yaelbHOFrO Beca GEH3HHA.
Yneibunit Bec nanHoro Genswna npd temmeparype 30° pasen 0,745;
TpeGyeTCs ONpeNe/uTh €ro yjae/abHHi Bec npu temmeparype 20°.

TemnepaTypnas nompaBka Aasi YKa3aHHOFO Y/JeJbHOFO BeCa pas-
na 0,000844, cienoBaTe/sbHO, YAEJbHHE BeC JAHHOTO GEH3HHA pH
20° 6ymeT: o '

d P = 0,745 4+ 0,000844 (30—20) = 0,745 -+ 0,000844 .10 = 0,753.

Ecan temneparypa mpogykTa mpH ompeneseHHH yAeJALHOTO Beca
menbine 20°, TO TemmepaTypHasi NONPABKa, B3ATasd H3 TaGJHLH /s
AAHHOTO yJeJIbHOTO Beca, NOMHOXEHHash Ha pPa3HOCTb TeMIepaTtyp,
BLIYHTAETCS] U3 HAHJEHHOTO apeoMeTpPOM YJEJLHOrO Beca.

Omnpenenenne yne/pHOr0 Beca TOMNJHBA HJAH Mac/ia IPH TOMOIIK
BecoB Mopa-Bectdans naer 66.blIyi0 CTENEHb TOYHOCTH,YEM apeo-
MeTpoM. Ho 151 mpaKTHUYeCKHX /el TOUHOCTh ONPELe/NEHHS Y-
HOTO Beca apeoMeTpOM JJs JI060ro XKHJIKOrO MPOLYKTa BIOJHE HO-
CTaTOYHA, 3a HCKJIIOYEHHEM OCOOBIX CJy4yaeBSKCIepTH3bl, apOUTPaxKa
H Hay4HO- HCCJIEJOBATENbCKUX ONpeIeNeHHH.

4. PA3TOHKA TOPIOYErO HA AMNNAPATE ASTM (3HIJIEPA)

Hst onpenesennss GPaKmHOHHOrO COCTaBa GEH3MHOB, JIHI'POHHOB,
KEPOCHHOB H TONAHMB A/51 OHCTPOXOJHHX An3esefi (aBTOTPaKTOpHbIE
H aBHANMOHHBIE JH3eaH) NpHMeHsiercs anmapat ASTM?, Annapar
ASTM piist pasrOHKM TOIVIMB COCTOMT M3 JBYX OCHOBHHX wuacTel:
KOJ6H (puc. 2) H XoJoxuabHuka (puc. 3).

O6wwu# Bug annapata ASTM /st pasTOHKH IIOKa3aH Ha pHC. 6.

1 Annapar ASTM (AMepuxanckoe o6mecTBO BCILITAHKA MAaTEPHANOB) ABNAETCA
BHIOH3MEHEHHLIM annaparoM Duraepa. Annapat ASTM y uacs CCCP npuusar kax
CTaHJAPTHLIH AAA Pa3rOHKA TOMJAHMB.
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[Tepen pasroHkoii TPYyOKY XOJOAHIbHMKA H3HYTPH NPOTHPAIOT
MSICKO# TKAHbIO, BATO# HJIH KOHIAMH, HAMOTAHHHIMH Ha IPOBOJIOKY.
ATo HEO6XOAUMO [JSI TOTO, YTOOB HAYMCTO YHAIUTB CJaelbl IpO-
JLyKTa OT mpeanaymed pasroHkH. [TpH pasroHke JierKHX NPOLYKTOB,
KaK Hanpumep GeH3WHOB, OEH30/I0B H T. m., BaHHY XOJIOJUJbHHKZ
HEOOXOJMMO HAMOJHHTH JbHIOM HJH CHeE-
TOM H 3aJHTh BOAOHK 0 IOJHOTO NOTpY:xKe-
HHS1 B Hee TPyOKH X0/0JAuIbHHKA. [1pu pas-
FOHKE YKa3aHHbHIX INPOLYKTOB TeMnepa-
Typa B BaHHe JO/XKHa OHITb He BHIIE
4—5° B cJsyuae xe OTCYTCTBHS JbJa HJH
CHera Hajo o6ecneudTb XOpPOIUMH IIpo-
— TOK BOJH B BaHHE XOJIOJUJIbHHKA, C TEM
SN yTo6H TeMmeparypa BOJAH HAa BHXOJAE HE

npesbimaga 30°.

i

Puc: 3. Xonomunbuux annapara ASTM, co-

CTOAMHUH M3 MeTallHYecKOro slllHKa  1af

OXNaX Ao E H IKHAKOCTH U TPYBOUKH ANs CTOKA
OTFOHAEMOro TMPOAYKTa.

Puc. 2. Crannapraas xoa6a
ASTM pnst pasroHKH MHUAKHX
TONAKB,

Jl/ia 3KCHepTHHX H apOUTPAKHHX C/Iy4aeB PasTOHKH Tpebyercs,
4yTOGH B XOMOJMJbHHKE TeMmnepaTypa 6uia He Buule 4—5°. [Ilpn
3arpyske B KOJIOY NPOAYKTA AJjsi PasrOHKH HAA0 INPOMETH KOJOY
YHCTHM JIETKHM O€H3HHOM W NPOCYWIHTb ee gocyxa. [lpm pasronke
Jaxe JErKHX GEH3MHOB Ha CTeHKax KoJ/I6H 06pasyeTcs TBe A oca-
JOK, KOTOPH{ MO MEpPe HAKOMJEHHS AOJIKEH OHTb NPOMBIT XPOMO-
BOH CMECBHIO HJIH IEJOYBIO.

[TponykT, HabupaeMHii BKOJGY, BCeriga AOJIKEH GEITb TOUHO OTMe-
pen men3ypxo# B xosuuectse 100 cm3, a npu HaaMBe B KOJOY HYXHO
C/JI€JUTb, 4TOOH OH HE moma; B ee OTBOJAHYIO TpyOouky. Tewmmnepa-
Typa NPOJYKTa NPH HANOJHEHHH KOJOH [O/KHA OHTbH OKoJo 20°,
OrcueT KO/JHMYECTBA KYGHUECKHX CAHTHMETPOB 3aJHBAEMOrO B KOJIOY
IPOAYKTA NPOH3BOAAT MO HHXKHEMY MEHHCKY MOBEPXHOCTH XKHIKOCTH;
Opd 3TOM I/1a3 HYXHO AepKaTb Ha YPOBHE XHUAOCTH, HE MOJHHMAf,
a TOJbKO Harubasch K MEH3ypKe ¢ XHAKOCThbIO. Iloc/se HanuBa mpo-
AyKTa B KOJIOYy BCTaBJAseTCS TEPMOMETpP, YCTAHOBJEHHHIH B CBOIO
oyepeJb B KOPKOBYIO NPOOKY JHAMETPOM, O6€CIEeUHBAIOLIHM IIJIOTHOE
3aKPHITHE TOPJOBHHH KOJIGH.

[Tonoxenne TepMoMeTpa B KOJIGE IOMKHO OHTBH CTPOTO Ompeje-
nenHoe. Och TepMOMeTpa [JOJIKHAa COBMAjaTh C OChIO KOJIOH, a BEDX
PTYTHOTO IIAapHKa JOJKEH HAXOJHUTHCA HAa YPOBHE HHXHEro Kpas
OTBOAHOK TPyOKH, B MeCTe €€ NPHCOEAHHEeHHs K IIefike Ko.6b. K
XKeJE€3HOMY IUTATHBY C NOMOMLLBIO 3aXHMA NPUKPEIVISIOT HHKHIOO
4acTh KOXYyXa ¢ ac6ecToBoil mpokaanko#t (puc. 4 u 5).  Koua6y c 1ep-
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MOMETPOM H C 3aJUTHM B HEe HePTeNnpoAyKTOM IIOMEILAIOT Hap
OTBEPCTHEM B ac6eCTOBOH NpOKJALKe, a OTBOAHYI TPYGKY KOJGH
CO@IHHAOT C TPYOKOH XOJIONH/AbHUKA IIPH MIOMOIUIH IIPUTHAHHOM KOPKO-~
BO# npoO6kH. [TpH 3TOM KOHEl OTBOLHOMH TP yOKH KOJNOH JOJIKEH BXOJHTL
B TPy6KY XO/I0AUIbHUKA npUMepHO Ha 30—40 MM Tak, yTOGH KOHeI,
OTBOJHOH TpyOKH He COIpHKacaJcs ¢ TpyG6Koil xo/soxuabHuKa. [Tocae
3TOTO Ha KO0.160y HAZeBAIOT KOXYX H 00a COEJHHEHHA HA KOPKOBHX
npo6Kax 3a/JHBalOT KOJUJIOJHEM.

Puc. 4. Koxyx. Puc. 5. ﬂpoxnamcz;.

Has c60pa oTroHsieMbix paxumit K HHNKHEMY KOHLY TpYGKH
XOJIOJHIbHAKA NMOACTABJSIOT TY € MEH3ypKYy, B KOTOPO# GHLIO OT-

mepero 100 cu® mpoxyxra nns 3amuaB k0.i0y. [IpH 3TOM MeH3ypka
He I POCY IIHBaeT- -

CfA 0T oOcCTaTka Ipo-
ayxra. Koney Tpy6ku
XOJIOJH/JbHHKA  J10J1-
XEeH BOWTH B MEH3yp-
Ky Ha YpOBHe BHIIE . =
neneuus 100. [las
TOYHOTO nojacueTa
NPOLIEHTA OTrOHAa B
npouecce  pPasroHKH i
KOHel, TPyOKH XO0JIO- 7
JHJIBbHHKA JOJIXEH CO-
NpHKAcaTbCs CO CTEH- |

KOl UMJHHIDA, C TEM ' — v
4To6H KAamJH OTTOHS- % 7 7
€MOr0 TMPOAYKTACT€- pyc, 6, Cxema cranmapraoro amnapata ASTM mas
KaJIH 110 CTEHKAM MEH- PasTOHKH JKHAKHX TONJAHB B COOpPAHHOM BHIE.

3YpPKH, a He majgaJnau

Ha OOBEPXHOCTb KHAKOCTH B Heil. [lo mosyyeHHs: mnepBoi KanJIH

KOHell TPYOKH XOJIOOH/IBbHUKA He JOJKEH CONPHKAcAThCS CO CTEHKOM

MEH3YpPKH. .
Korga ammapat co6pan (puc. 6), mog Koa6oit 3amHuraioT ropenaxy

(B CTanHOHAPHHX YCJOBHSIX), MIPUMYC HJH JaMIy-COHPTOBKY. MHTeH-
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CHBHOCTb NJIAMEHH TFOPEJKA PEry/JHpPYeTcs TaK, YTOGH IiepBas Kanisd
C. KOHUAa TPYGKH XOJOXHIbHHKA ymarza Gl HE paHblIe, yeM yYepes 5
MHHYT OT MOMEHTAa Hayaja pa3TOHKH, H He HO3xe, 4yem uepes 10
MHHYT IPH Pa3rOHKe GeH3HHOB, JHI'DOMHOB H G€H30/10B H 15 MHHYT
NpH Pa3rOHKe KePOCHHOB, [IpH PasroHKE HAI0 CJIEAHTb H 3a TepMO-
METPOM H 3a Pa3TOHKOH.

Temnepatypy, npu xoTOpo#i majaeT nepsBas Kamifd, 3anHCHBAIOT
KaK TeMmIepaTypy HauaJa KHIOEHHS, COKPAUEeHHO 0603HauaemMyIo
HK. Tlocse magenus nmepeo#t kam/in HaJO peryJHpPOBaTb HarpeBaHHe
TaK, YTOOH PAa3rOHKAa LA CO CKOPOCTbIO 4—5 C4% B MHHYTY, YTO
OpaMepHO GyJeT COOTBETCTBOBAThH 2 KAIlIAM B CEKYHAY.

INpu pasroHke GeH3WHOB, JHTPOMHOB H GEH30JI0B IO JOCTHXEHHH
YPOBHSI XHAKOCTH B nuaunape 90 ¢M3 HHTEHCHBHOCTbH IIJIJaMEHH ropeJi-
KH PETyJHPYIOT TakuM 06pa3oM, YTOOH 10 KOHIA NEPETrOHKH INpO-
IIJIO He MeHbIIe 3 u He Gospuie 5 MuHyT. [lpu pasronke xe kepo-
CHHOB BpeMsi OT MOMeHTa OTroHa 95 ¢m® U 1O KOHIA OTrOHa He
JOJIXKHO NpeBHIIATh 3 MHHYT, B NPOTHBHOM C/JyvYae pasroHka Cud-
TaeTCs HEeNPaBUJIbHOA H €e HeOOXOJHMO MOBTOPHTD.

B npomecce pa3roHKH

v
100 T ——r—r—+— TOTO HJH APYTOro TON/HBA
90 | i | =aannapate ASTM o6s3a-
4 i ol TEJBHO 3aMHCHBATH TEMIIE-
i /( o paType OTroHa ¢paxuuf,

70 — et —— HauuHasg OT TeMIepaTypH
60 VAN | Hayala KMNEHHS. 3anuch
0 | Temmeparyphl OTTOHa (pak-
z ! OHM Hajo JeJarb uyepes

40 T kaxaue 10% ortrona. [as
30 L ’ ? P 5TOr0 HAaA0 CJeJuTh 34
20 [l | 11| ypoBHEM XMIKOCTH B MeH-
N 3ypke. [lepBylo 3amuch

] g -t cJaelyeT meJaTh B Hauase
’. | KUIIeHUs, KAaK TOJbKO B

20 40 60 80 100 120 140 160 180 200 220 T MEH3YpKY ynameT ImepBas

Puc. 7. Kpusas pasronkn nmo ASTM KanJjaf; TyT 2Ke IO TepMmo-

Gensuna B-70. MeTpPy Heo06X0IuMO OTMe-

THTb TeMnepaTypy. Jasee,

OTONBHHYB MEH3ypPKY K KOHLY TPYOKH XOJOLHJBbHUKA (U4TOOBI XHI-

KOCTb CTE€Ka/ja HO CTEHKe MEeH3YypKH), Haxo caeauTts 3a 10-mpom. oT-

FOHOM H nIpH noJayueHmH Kaxiaeix 109 orrona oTMeuaTb Ho Tep-
MOMETPY TeMmnepaTrypy, ¥ T. 1. Ao KoHua xuneHus (KK).

KoHen xunmeHU s NPOAYKTa e€CTh Ta TeMmIepaTypa, npH KOTo-
polt pasroHsdeMui WPOLYKT BHKHIaeT npo 97,5 —989%,. [lo npoctu-
3KEHHH STOrO IPONEHTa OTrOHAa ropeJKy HYKHO MOTYmHTb. B cay-
yae, ecad TpefyeTcs MPOBEPHTH TOJBKO HauaJO KHIEHHS MPOZYKTa,
Pa3rOHKY HYXHO MIpPeKpaTHTh, KaK TOJBKO 6yleT moJyuyeHa TeMime-
parypa HK. Ecau Tpebyercs yCTaHOBHUTH KakO#-TH60 MPONEHT BH~
KMNaeEMOCTH, a He MOJHYIO Pa3rOHKY TOIJIHBA, TO B 3TOM cJyd4ae
Pa3TOHKY AOBOAMTHL A0 KOHUA HET CMHC/A, H ee CJeAyeT mnpoao.a-
XaTh JHIIb [O I[OJYYEHHS OIpeles]eHHOro mnpomneHta. B cayuae
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11606 XOAHMOCTH PA3rOHKH JO KOHIA KHIICHHA, yepe3 5 MHHYT mOcJce
npeKpalieHHs HarpeBa KOJIOH KOXYX C Hee CHHMaeTcs, TOpPSUHii
‘OCTAaTOK BHIJIMBAETCA B OTHEJBHYIO 1;II/ICTyIO MeH3ypKy C JleJIeHHAMH
yepe3 100 mm? u oxaaxpaerca npumepuo g0 20° 3anuMaeMHH UM

06beM (UKCUpYETCS Kak v

.octaTok. TaK KaK MPOAYKT [0 T [~ T T 7" T =

B KOAGY OBLI 3arPyXeH B 90f—1 —f—torio b b i)
xosnuectse 100 c#®, 10 gl . | ! g
KaWAbli KyOMuecKwd caH- 1 i \ o
TUMETP HJIH COOTBETCTBY- i A .
ollee JeJeHHe MeH3YDKH 60 - i I_/ : ! :

6yner papHaTeca 1%. Ocra- 4, i R (O RS N S
TOK CyMMHpyeTCsi ¢ OT- : { L
ronom ¢pakumit, a pas- ’ = /.[-7—,—— S
HOCTb MeXNy NOJYYEeHHOH 30 —]—-——% e
cymmoit B 100 cm3 GyneT 4| . ' | / I N A
YHCJIOM, BHIPAXAIOWHM B 0 P ’__L I SR
NPOLEHTaX NOTEPI0 IPH i l”‘—l“ T
PAa3roHKe. 0 | L

ToOUYHOCTD PA3TOHKH TOI- 20 40 60 80 100 120 140 160 180 200 220 T

suBa Ha annmapate ASTM
AJas JIBYX Hapa/lie]bHHX
pa3roHOK B JIIOOLIX TOYKaXx
pasrOHKH AONYyCKaeTcs =+ 0,5 cu3; nas touex HK u KK pomycxkaer-
€A pacxoxjeHHe Temneparyp a0 =£2°. TIpH pasroHKe B PasHbIX
Jia6opaTopusiX HJH Ha pa3nuuHbiX anmapatax ASTM B /0GHX TOYKAX

Puc. 8. Kpusaa pasrowkn no ASTM Gensuna
KB-70;

v
100

90

P

80

70

50 /

50

40

30

Pa3roHKH JOMYCKaeTcs pac-
xoxpaenue g0 + 0,75 cm?,
a TeMmepaTypbl Hawa’la H
KOHLiA KHIEHHS  MOTYT
HMETh DACXOXK IeHHs 102,5°,

TouHoCTb  O6bEMHHIX
OTCUETOB JOMYCKaeTCsi B
npejesax H3MeHEHHs TeM-
nepatypul He O6oJjiee ueM
na 1°C.

Ec1u mo xapakrepy 3a-

20 Jaud  HCCJIeJ0BaHHS Tpe-
)4 | 6yeTcs rpaduuecKoe BHpa-

0 T T KeHHe (PAaKIHOHHOIO CO-
P | CTaBa TOMJIHBA, TO OHO MO-

Puc. 9. Kpusas pasronku no ASTM 6ensiHa

2-ro copra.

20 40 60 80 100 120 140 160 180 200 220 T

KeT OHTb CAEJIAHO NMyTeM
HaHECEHHs  TeMIepaTyphl
KHIEeHHd H 06 beMHBIX NPO-
ILeHTOB OTroHa Ha KOOp/H-

HATHYIO CHCTeMY OCel, IpuyeM TEMIepaTypsl HaHOCATCA Ha 0OCh abcC-
IHCC, @ MPOUEHT OTrOHa — Ha OCb OpJHHAT.

Ha puc. 7, 8 ¥ 9 noka3aHs KpHBLIE PA3TOHKH HEKOTOPBIX
JeH3UHOB, COCTABJEHHHIE 1O JAHHHIM pasroHKH Ha anmnapare
ASTM.

4—663
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5. ONPEAEJIEHME YIIPYTOCTH TAPOB ANMNAPATOM PHUJIA

YnpyrocTb 1napos GeH3HHA ONpeje/nseTCs ¢ NOMOWIBIO anmnapara
Puna (Peiina), uzoOpaxensoro Ha puc. 10 u mpeacTaB/asiowero co-
6ol crTaibHyl GoMOy, cocToswiylo u3 AByX kamep. Kamepwr coenu-
HeHH MEXJLy CO00# Tpy6Koil ¢ momMowsio pe3blu. Onpenenenne

YyIpPYrocTH [apoB Ha 3TOM ammnapare
! MPOH3BOAUTCA C/AeLyIOUHM 06Da3oM.
OTBHHTHB TPYyOKY, B HHKHIOIO KaMe-
I py 60MObl HaJUBAIOT HCIHTYEMOE TOR-
JUBO H BBHHYHBAIOT TPyO6Ky 06paTHO.
Taxum o6pa3oM, BeCb 00bEM HHIKHEH
KaMepH OyxeT 3ano/JHEeH HCHHTYEMBIM
NPOJYKTOM, a B BepxHe# Kamepe H B
Tpy6Ke 6yeT HaXOAUTbCA BO3AYX. 3aps-
XeHHY0 TakuM ob6pasom 6oMOy morpy-
KAIOT B BOAsAHYI0 OaHIO M HarpeBaioT
npo 38°. [NosyueHHoe mpH 3TOM MOKa-
3aHHe MaHoMeTpa (3a BHIYETOM aTMOC-
thepHOTO HaBJeHHs ) H 6yJeT yOpyrocTbio
mapoB TonJauBa no Puny.

Bosayx |-
+ napor -
moniusa

6. OKTAHOBOE UMCJIO U Er0 OIIPE-
REJEHUE

Tonauso—¥

< —th, Baxueiiiuim mokasatesem, ompe-
4y AeFIoHM KauyeCcTBO TOIVIMBa s IBH-
Puc: 10.Cxema annapata Pupa TaT€Jell C HCKPOBHM 33)HTAHHEM, fB-
AN ONpeAcACHHS YNPYrocTH ma- JISIOTCA €0 aHTHAETOHALMOHHBIE CBOIl-
pOB MOTOPHbIX TOMJAHB, CTBA.

AHTHIETOHALlHOHHEIE CBOHCTBA TOII-
JIHB OLIEHHBAIOTCS MO TAK Ha3biBaeMO#l OKTAaHOBOH LIKase BEJIUYHHOH
OKTAHOBOTO YHCJa— YeM BbllIe OKTAHOBOE YHUC/IO TOIJINBA, TEM
Bbillle €ro aHTHAETOHALHOHHBIE KauyecTBa.

Onpeje/sienve OKTaHOBHIX 4HCE/N TOIUIMB MPOU3BOLUTCA HA OAHO-
IHJIHHAPOBBIX JBHIaTeaX C NMEePEeMEHHOH CTeneHbI0 CXATHS, CKOH-
CTPYHPOBAHHHX CII€LHAJbHO AJ9 3TOH uead. CHucTeM JBHrareJei,
NpeJHa3HAYEHHHIX /IS OLLEHKH aHTH/IE TOHAIHOHHKL X KA4YeCTB TOILIHB
(17171 ompeze/eHHs] HX OKTaHOBOI'O YHCJIA), HACUMTHIBAETCS HECKOJb-
k0. B Coserckom Coi03e MMeeT pacnpocTpaHeHHe ABHIATE/Ib CHCTEMBE
CFR amepuxancko#i ¢upmbl Bokema, Ha KOTOPOM MB U OCTaHO-
BUMCH.

O6umit BuA sTOrO ABHraress moxasan ua puc. 11. Ha naByrare-
aax cucreMbl CFR (Bokema) ompepe/enye OKTaHOBEIX YHCEI HPOH3-
BOAMTCA TPeMsl Pa3IHYHHMH METOLAMH: .

1) CFR-MOTOpHBIH MeTOn;

2; CFR-6puTaHckuit MeTOL;
3) CFR-ucceioBaTe/IbCKUi M@ TO,.

XoTa no BceM 3THM MeTOJAM ONpene/eHHe OKTAHOBHIX YHCesT
Npou3BOJUTC Ha apHrateasax cucreMut CFR (Bokewa), HO yCJHOBHs
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xna paboOTH ABHraTe s MpH pasiuuyHbIX MeTojax OyAyT HeoiuHa-
xoBH. OTCIOfa 3HAaY€HHE OKTAaHOBOTO YHMCJAA OLHOTO H TOTO XKe TOIm-
JIHBA, HO YCTaHOBJICHHOTO Pa3sAHYHHIMH MeTOJaMH, OGyAeT pas/aHYHO.
[loaToMy MaJO CKa3aTh, KaKOE€ y LAHHOIO TOIVIHBA OKTAaHOBOE YHC-

°

[ 2 B)-
i1y, i y ) ~ e ||

Puc. 11. O6wuit Bua aBuratens Bokewa ¢ nepeMeHHON CTENEHDbIO CXATHS
EAsi onpepeneHHs OoktaHoBuix yncea no CFR-moropHoMy MeTOny.

JI0, HAJAO €lle NMPH 3TOM yKa3aTb, KaKHM METOAOM OHO OIpeje/eHO.

B CCCP onpezéeneHne OKTaHOBHIX YMCEJ BCEX TOIVIHB INPHHATO
onpeaeasatb no CFR-moTOpHOMY MeTORY.

jlB/eHHE AETOHAUHWHM B JABHraTe/e BHYTPEHHErO CTrOPaHHA 3aBHCHT
OT LEeJIOTO psija (PAKTOpPOB, KAK-TO: KayecTBa TOIIHBA, KOHCTPYK-
THBHHX OcO6eHHOCTEH aBHrarte.s, yCJaOBHH pabOTH ABHTATe A H T. II.
IloaToMy onpenejeHHe OKTAHOBHX YHCEJ pa3/]HYHHX TOILIHB Ha
3TOM JBHTaTe/]€ NPOU3BOAHTCA TOYHO B OMNpEJEeJEHHHX YCJAOBHSMX
ero pa6oTH. JTO NOCTHraeTcst T€M, 4YTO ABHraTe/b HMEET MmepeMeH-
HyI0 cTemeHb cxartuda. Bo Bpems pab6orm ofecneunBaercs MOCTOAH-
HO€ uHC/I0 060pOTOB, MOCTOfHHAsA TeMmnepaTypa B pyObaiuke MUAHHL-
pa, NOCTOSHHAs Temmeparypa paboueil cMecH, MOCTOAHHDE IOJOXKeE-
HHE JApOCCEJbHOH 3aC/IOHKK.

AHTHAETOHAIMOHHHE KayecTBa TONJHBA, HHLBIMH CJIOBaMH €ro
OKTaHOBOE 4YHCJ/IO, ONMPENe/AIOTCs MYTEeM CPAaBHHTE.1bHOIO HCIbITAHUSA
JIAHHOTO TOIJIMBA C 3Ta/JOHHHM TOILIHBOM HAa yKa3aHHOM JBHrarese
CFR B yxasaHHHX ycaoBEsix ero pa6ors (cM. taba. 8). Habmone-
HHE CaMOro siBJ€HHS JeTOHALUHM HAa 3TOM JBHraTe/je MPOU3BOAHTCA
C MOMOWIbI0 0OCO6Oro NPHUCNOCOOAEHHS — TaK HA3bIBAEMOH M I JI bl
(anpuxatopa) MH A K Jaes (Ha3BaHHOH MO HMEHH H306peraTens).

B rta6.1. 8 npuBeaeHH YC/AOBHS ONpEAENCHHS OKTAaHOBHIX YHCET
TONJIHB pa3/HYHBIMH MeTOAamH Ha asuratesie CFR (Boxema).
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Tabauya 8

6. Ycaosug ucnuiTaHus PA3NAUILIME METOXAMH

2 XapakTepucCTHKa - .

e CFR-moropumiij CFR-6puran- uccne(liﬁgz;renb-

g METOR CKHIl MeTOp CKITH MeTOA

1 | Yxcno o6oporos mmrémnﬂ B MUHYTY 900 900 60

2 | Temneparypa py6awxu uuansgpa 5 °C 100 100 100

3 | Oxaaxknaouman HUIKOCTh « 5 » . roaa | Boaa BOaa

4 | Temnepatypa macaa 8 kaprepe B°C . 55—58 - 55

5 | ¥Yron onepexeHus 3aMHraHua . . 26° npu :=5 — —_

6 |lonoxeHue apoccenst . « < o . . . 90° 90° 90°

7 {Cnoco6 H3MEepPEHHs! HHTEHCHBHOCTH Wupnkatop | Maankarop | Munukarop
JAETOHALHH . . . . . v e+« o o .| Mupxacs Mupxacs Mupxnes

8 | InaMeTp UMAHHIPA JBHraTeNd B MM 82,6 82,6 82,6

9 {Xom MOPWIHA B MM : + o « o s . . 114,0 114,0 114,0

10 | Temneparypa paboueii cmecu B °C 4+ 150 + 126 —

YerpoiictBo urast Mumxaes BHAHO H3 puc. 12. Ileiictshe 3TOMH
HTJIB MPOUCXOJUT CJAeAyounM 06pasom.

B ro.10Bke uu/IHHApa yCTaHaB/AHBaeTcs MeM6paHa 3 Onpeae/neHHOH
U CTaHgapTHOH ympyroctH. He paBast xose6annii mpu yjape B Hee
BOJH HOPMaJbHOro (6€31€TOHAUHMOHHOIO) rOpeHHs, MmeMmOpaHa 3Ta
KoJie6./1eTCsl JIHIIL NOJ BJHMAHHEM JABJEHHA IIPU FOPEHHH C AETOHa-
uueit. Ilon nedcTBHeM 3THX BOJH MemOpaHa mojaercsa BBepx (Ha
AOJIH MH/IJHMETPa) H 3THM CaMHM TOJKaeT MopiueHeK 4 BBepX
(HM>KHHFI KOHEN nopuleHbKa 4 MOKOHTCA Ha MeMmOpaHe, a BepxHHil
KOHell Ha AOJH MHJJIHMETPa OTCTOMT OT 3JEKTPHYECKOro KOHTaKTa).
INopmenex, ABHrasichb BBEpPX HAa BEJHYHHY MOAHATHA MeMOpaHHi, A0-
CTHIHET 3/EKTPHYECKOro KOHTaKTa & JJEKTPHYECKOil UEeNmH, HHTae-
MOH NMOCTOSAHHBIM TOKOM H NOCTOSIHHOrO Hamnpsikenusa. Llens 3amu-
KaeTcs U TOK MNPOXOAHMT yepes BoAy B Gioperke 6. Boaa Gepercs
JECTH/IJIMPOBAHHAA U MOIKHCJAAETCA CEPHON KHCJIOTOH, TaK KakK OjaHa
J€CTH/IIHPOBAaHHAsA BOJa AHIJEKTPHUYHA.

IMon neiicTBHEM 3/IEKTPHYECKOrO TOKAa BOJA Pa3/IOMHTCS Ha CBOH
COCTaBHHE 4aCTH, 06pa3ys rpemyunti ras (H,; + O). O6pasosabuiuiica
ra3 Oyaer co6HpaTbCA BBEPXY TIpaiyHPOBaHHONH 4YacTH GIOpeTKH,
rZ€ MOXHO TOUHO ONpEeneJuTh KOJHYecTBO rasa. Ecam B mponecce
HCHBITAHHS TONJMBAa HA6/I0fa€TCH BHAE/JIEHHE ras3a, TO 3TO 3HAYHT,
YTO rOpEHHE TONJHBA HAET C AeTOHAalMeH, TaK Kak Bhije/]eHHEe rasa
ABNAETCA CAEACTBHEM MOAHATHS MOPIUEHbKA 4 H 3aMHKAHHS 3/IE€KTPHU-
YECKOH LEeNH; 5TO BO3MOXHO TOJBKO NPH KO./e6aTeJbHOM JBHXKE-
HHH MeMOpaHH 3, BH3biBaeMOM AEHCTBHEM JETOHAUHOHHBIX BOJH B
UHJHHApPE ABHraTtess.

OueBHAHO, YTO NPH PaA3/JHYHON CTENEHH NETOHAUMH B LHJHHApE
+ JIBHraTe/il .4YHCJO H MNPOAOJIKHTEJIBHOCTb KoJsebaruii memOpaHH B
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TEYCHHE OINPEeJEeJeHHOro OTpe3ka BpeMeHH OyayT pasjHMuHbLL, a Tak
KaK OT 3THX KoJiebGauuil memOpann OyReT 3aBHCETb NMPOAOKUTEJb-
HOCTh MPOXOJKJAEHHSI TOKA uy€pe3 BOAYy, TO OyAeT pas/jH4YHO H KOJH-
4eCcTBO BhiJe/sieMOro rasa. Yem Gosbluie JE€TOHHPYET TOIJHBO, TeM
NpOJOJ/IKHTENbHEE 3aMblKaHHE nenu, Tem OoJbuie ofpasyercs rpe-
myuyero rasa B OGioperke. CienoBaTe/qbHO, C NOMOLBIO HIJIH Muj-

00
oc

- | -1 10%H, 80,

Puc. 12. Hraa (nHoukatop) Mumxies:

/- py6aiika LMAHHAPE; 2 — Kamepa ckaTus; 3 — kasuGposaHnas membpana; 4 — nop-

JueHeK HEAAKATOPA; & — SJEeKTPHUYECKHE NAATHHOBHEC KOHTAKTH; 6 — KaIH6POBaHHan 6io-

PeTKd ¢ MOAKHCJeHHOH BOMOH (MMeeT LedeHHs AAs H3MEPEeHHsl KOAMYeCTBA rasd, Buile-
AMEMOT0 NPH ACTOHALMM) 73— BBIKJAOYATENb.

kJCS TMPH HCIBITAaHHM TONJIMBA Ha ABHMrartesie Bokema MOMHO yCTa-
HOBHTb ()aKT JETOHAUHOHHOTO HJH G6E3AeTOHAIHOHHOrO TrOpeHHs
HCIIEITYEMOrO TOMJIHBA H MHTEHCHBHOCTH JETOHALHH.

Omnpene/ieHne OKTAHOBHX YHCEJI IPOU3BOAUTCA MO OKTaHOBOH LIKa-
Je W AT CPaBHHUTE/BHOH OLEHKH AQHTHAETOHAUHOHHHIX KayecTB
TOILIMB WJIM HX OKTAHOBOrO uHC/ja Gepyrcs 3TaJ OHHHE TomIuBa. B
KauecTBe 3TAJOHHBIX TONJIHUB Oepercsi XMMHYECKH YHCTHH HM300KTaH
(2,2,4-TpUMETH/INEHTAaH) M HOPMaJbHHI rentai. OKTaHOBoe uwHC/IO
TAKOTO H300KTaHa MPHHATO cyuTarb 3a 100, a okTanoBoe yHCIO
HOpPMaJbHOrO rentaHa —3a0, T. €. MEPBLI M3 HHX OGJafaeT BeChb-
Ma BHICOKHMH aHTHIETOHAIHOHHEIMH KaueCTBAaMH, a BTOPOH, Ha060pOT,
HHU3KHMH.
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Cmecb, cocraBieHHas M3 3THX ABYX STa/NOHOB, OGyAeT HMETh
OKTAHOBOE YHCJ/IO B 3aBUCHMOCTH OT COAEPIKaHK B CMECH H30OKTaHa.
Tak, wampumep, ecam cmecb coctoHT H3 50% wuzooktaHa u 90,
HOPMaJIbHOTO IeMlTaHa, TO OKTaHOBOEe uuCJAO0 3To# cmecu Oyxet 10;
HJH €CJH CMEeCb COCTOHT M3 509/ usookrtaHa u 509, HOPMaJabLHOrO
renTaHa, TO OKTaHOBOE€ YHCJAO Takoifl cMecH GyieT 50 u T. A

Onpesnesenne OKTaHOBOro vumcaa tomiusa 10 CFR-moTOpHOMY
MeToAy Ha asuratene Bokemwra ¢ momoupio Hris Mumxies 3aK/amo-
YAeTCs B CJAEAYIONIEM.

HcnuTyemoe TOMIMBO C HEH3BECTHHM OKTAHOBBIM UHCJAOM HAJIH-
BaeTCs B 6ayOK, M JBHrate/b 3amyckaercs. J{Buratesqb paGoTaer B
CTaHAAPTHHX YCJAOBHAX (cM. TtaGa. 8). IMpu pabore aBurarens Ha
X0y MEHAeTCA CTEeMeHL CxKaTusg TaKuM 06pasoM, yTOoOH OmJa A0-
CTHTHYTAa OMNpeJe/eHHAast HHTEHCUBHOCTh neToHauuu. I'lo aTomy Metony
HHTEHCHBHOCTb [JETOHAIMH yCTAaHaBJAMBAETCs IO BhHIAEJEHHIO B GIO-
petke 0,5 cu® rpemyuero rasa B munyTy. [locae 3storo G6auok
HCHBITYEMHM TONIMBOM INPHKPHLIBAIOT H B JBHraTe/Nb IOJAIOT H3
Apyroro Gauka 3Ta/OHHOE TOWJMBO, COCTOSLIEE M3 CMECH H300KTaHA
H HOpMaJpHOTro rentaHa. CoxpaHss CTaugapTHHE YyCJAOBHSI PaGOTH
JBHraTte s, He MeHss CTeMmeHH CXKaTHsA J[BHraTe/s, AOCTHramlT TOH
K€ CTaHJAPTHOH MHTEHCHBHOCTHM NETOHAIHMH, HO YK€ Ha 3TaJIOHHOM
TomauBe. s 3TOro Hagxo noxo6paTb TaKyl0 CMECh 3TaJOHHOTO
TON/IWBA, T. €. TaKO€ COOTHOLIEHHE B HEM COCTaBHLIX yactefl (H30-
OKTaHa ¥ HOPMAaJbHOrO renrtaHa), 4ToOH IIpU TOH e CTEIeHH Cxa-
THSE NOCTHUTHYTh OJHHAKOBOH HHTEHCHBHOCTH JAETOHALHH.

Honycrum, uto Takyo cmech mMoxo6pasM M AOCTHIMH CTaHIAPT-
HOM WHTEHCHBHOCTH NETOHALMH NPH TOH K€ CTEMeHH CXKATHS JBH-
TaTeNsd, YTO W [PH HCNHTAHHM 3aJaHHOTO TOMIHBA. EC/H noxo6pan-
Has TaKHM 06pa3oM CMeChb H2 3TaJOHHHX TOIJMB COCTOMT H3 709,
#300KTaHa U 30% HOPMAJBLHOTO TrenTaHa, TO OKTAHOBOE YHCJIO HC-
MbITyeMOro tonauBa 6yger 70.

Ecnu okaxercs, yto nmogo6panuas cmech cocrout u3 409, uso-
OKTaHa u 609, HOpPMaJbHOTO renTaHa, TO OKTAHOBOE UHCJ/IO HCIIBITYE-
MOro tomauBa Gymer 40, u T. 1.

Hcnuryemue Ttomausa (6€H3MHEl, KEPOCHHB M Jp.) MOTYT He
HMMETb B CBOEM COCTaB€ HHM H300KTaHa, HM HOPMAJbHOrO TeNTaHa,
HO TE€M He MeHee 3TH TomauBa OydyT MUMETb CBOS OKTaHOBOE YHCJO.
DTO 3HAYHMT, YTO AHTHAETOHAUMOHHHIE Ka4eCTBA TOTO WJH fpyroro
TOILIHBA NMPH HCHOLITAHHHM OKA3aJHChb HAEHTHYHHMH C aHTHAETOHALH-
OHHBIMH KQYeCTBAMH COOTBETCTBYIOI[HX CMECEjl, COCTAB/JEHHHX W3
STA/IOHHHIX TOIIUB — H300KTaHa M HOPMAJbLHOIO renTaHa.

Tax, nanpumep, Gensuu B-78 umeeT okTaHOBOe umcaO 78. TO
SHAYHUT, YTO NPH HCHOEITAHHH STOr0 GEH3HWHA A JBHraTeNe CHCTEMH
Boxewa no CFR-MoTopHOMYy MeTOAy BHIejelHe rpemydero rasa B
Koanuectse 0,5 ¢u® B MHHYTY NpPOMCXONHIO NpPH TOH K€ CTENeHH
CXKATHA, 1P KAKOH TaKOE ke KOJAHYECTBO Ta3a BoAeJAJIOCH MpH
paboTe ABHraTe/si Ha CMECH, COCTABACHHON M3 STAJNOHHHIX TOMIHB—
M300KTaHa — 789%, U HOPMaJbLHOrO renTaHa — 929,

M3 Bcero Bbiureckasanuoro caemyt, 4TO OKMaArH0d0e YUCAO MO0
UAU UHO20 monauea ecmb Yucao, NOKQA3bidaKUjee QHMIUQEMOKAYUOHHBbLE
54 L
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Kayecmea OQHHOZ0 MONAUGR N0 CPIGHCHUK ¢ AHMUOEMOHAYUOHHbIMY
Kauecmeamu 4UCMO20 U300KMAHA, Npudem QHMUOeMOHAYUOHHbLE Kade-
£méa wucmae2o uzoeKmana npunumarwmes 3a 100.

TouHOCTH ompeneseHus OKTaHOBOIO YHCIAa Ha ABurarene Bokema
no CFR-moTopHOMYy merony konebseTcd B mnpejenax - 1. '

Kak yxe yxaspBanoch, CFR-motopHmit Meron mpuuar 8 CCCP
KaK CTaHJAPTHHIi, HO 32 MOCJAeAHEC BpeMsI B JHTEpAaType uacTo
BCTPEYAETCA NOHATHE — OKTAHOBOE YHCJ/O NO ,apPMENCKOMy  METOAY“.
Apmeiickuit MeTO L onpefe/senus OKTAHOBHIX YHCE/ OTJIHYAETCH
OT MOTOPHOIO METOAA CJeYIOLIHM:

1) pexumMoM pabOTH ABHraTe/A;

2) 3Ta/IOHHLIMH TONM/AMBAMH (H300KTAaH -+ HOPMANbHHIH remraH --
6€en3041);

3) nuaMeTpoM HUJIHHAPA;

4) cnoco60oM H3MepeHUs MHTEHCHBHOCTH AETOHAIHH.

B Ta6a. 9 nmpusenenb yC/0BuS MCIHTAHHKA TOILIMB Ha Oolpejee-
HHE OKTAaHOBOI'O YHC/A MO apMeiCKOMYy METO.HY.

Tab6auya 9
Uncao o60poTOB B MHHYTY 1200
Temneparypa pyGauwki
yuauuapa 8°C . , ., . 165

Oxaaxjaiomas WHIKOCTb SHTHACHTAHKOAD

Temneparypa pa6oueil
CMECH . . . ., . . .| He peryiupyercs
[Tonoxexue gpoccens . 90°
Temneparypa wMacia B
kKaptepe asurareaa s °C 70—80 AN
Ouamerp uuauuzpa . . 66 M
XOm HOPHIHA . o o 4 4 . 112,5 mm

4

[Tpu ompexe/ieHHH OKTAHOBHIX UHCEJ MO apMeiiCKOMY METOAY B
KaueCTBE€ 2TAaJIOHHH X TOIIJHUB MIPpUMEHAIOTCA H300KTaH, HOpMaJlehlﬁ
rentad U 6€H3o..

OkTaHOBOE YHCJO OJHOIO M TOIO X€ Tol/JiuBa B 3aBHCHMOCTH OT
MeTOoha onpeneneHud 6y,ueT PasMHYHHM, TAK KakK yCJ/JOBHA HCIIBITA-
HUA HEOAHHAKOBBLI.

B ta6a. 10 nmpuBeseHs OKTAHOBHE YHCJAAa HEKOTOPHX OEH3HHOB,
omnpeneneHHble 000HMH METOLaMH.

Tabauna 10

Ox1aHOBOE YHCAO
HaumeuoBanue
no CFR-moTopuomy| no apmeficko-
6eH3HHOR Metoay MYy MeTOAYy
K-8 ... .., T8 78
v
1}
B0 ... 0 €9
B59 ... .. 59 58




7. HETAHOBOE 4YH(CJI0 U Ero ONPEAEJIEHHUE

Jlnss HOpMaJabHOH paboOTH nu3end TpebyeTcas BHCOKOKAYeCTBEeH-
Hoe TonauBo. OCHOBHBLIM NOKAa3aTe/Ne€M KAayeCTsa TONJMBA [Js Au3e-
Jeil ¢ 601bImHM YHCIOM OOOPOTOB fABJAETCH €ro TaK Ha3wBaeMoe
neTaHoBoe yuc.a0. [Ipu BOpHCKE B HUJIHHAD AU3€/1IS TOMIHBO
BXOJIHT B CONPHKOCHOBEHHE C TOPAYHM BO3AyXOM, HarpeBaeTcs H
camoBOCH/IaMeHsAeTcs. PasauuHble TON/MBA 006/aRaI0T PA3JUYHON
TEMnepaTypoil CaMOBOCH/JIAMEHEHHS.

CamoBoOCI/IaME@HEeHHe TONJIUBA B JU3€/€ MTPOUCXOAUT HE MIHOBEHHO,
a B TeyeHHe HEKOTOpPOro OTPe3Ka BPEeMEeHH, Ha IPOTAKEHHH KOTO-
pOro OHO NpeTepneBaeT pAJ XHMHUYECKUX H (H3HUYECKHX H3MEHEeHHH.
[TpomexyTOKk BpeMeHH C MOMEHTa NOCTYN/IEHHA MNEPBBIX Kaneab
TONJMBA B UM/IHHIAD JBHraTe/]ss AO MOMEHTa BOCN/JAMEHEHHS 3THX
KameJab HAa3bHBAETCA MNEPHOJOM 3aAEPKKH BOCIJIAMEHEHHS HJIM HH-
JYKULHOHHHM nepuogomM. [lpu 60JbuIOM HHAYKIHOHHOM NeEpH-
O/le K MOMEHTY CaMOBOCNJIAMEHEHHS B LUJHHApPE JBHUrarenas CKallaH-
BAae€TCs OTHOCHTE/JBbHO GOJBIIOE KOJMYECTBO TOILIHBA, OTYEro 1IpH
CaMOBOCN/IAMEHEHHH HE MNOJIy4yaeTCd IJIABHOIO ['OpeHHs, a CropaHue
T POHCXOAUT Kak Obl TOJIUKAMH, C OBICTPHIM HapaCTAaHHEM [AaBJIEHHA
B uujuHjape. BceaexcrtBue storo Habaiogaertca ,kecTkas“ paborta
JBHraTe/s.

Bennuyuna 3aa€pxKH CAMOBOCIJIAMEHEHHS Yy NU3e/bHBIX TOILIHB
32BHMCHT NpEXKJAEe BCEro OT HX XHMHYeCko# npupoiaun. OnHH yr.e-
BOJOPOJH, BXOJALIHE B COCTaB AH3E/JIbHHX TOMJMB, JAIOT 00/IbUIYIO
BEJHUMHY 3aJepPXKKH CAMOBOCIJAMEHEHHA H 006.1a1a10T O0JbLIHM
HHIYKIHOHHHM NE€PHOAOM, ApYyrue 06,1a1al0T MEHbLUIMM HHIYKUHOH~
HBIM [E€PHOJOM.

[TapadguHoBue yrieBofopOAH 00/J3aAaI0T B 3TOM OTHOLIEHHH XO-
POIIMMH Ka4ye€CTBaMH, apOMaTHUYECKHE, HA0OOPOT, BECbMA HHU3KHMH, HX
NPHCYTCTBHE B AH3E€/JbHOM TOIJIHBE CHHXAET KAY€CTBO NOC/AEIHErO.
HadreHoBue yrjeBOJOPOJALl 3aHHMAIOT CpefHEee MOJOXKEHHE.

Jl/isl OLL€HKH KauecTBa AH3€/bHHX TONJHB B OTHOIIEHHH MEPHOLa:
3aJIe pXKH CAMOBOCIJIAMEHEHHSA IPUHATA TaK Ha3biBaeMas e TaHoBa
urkaJa.

HcnpiTaHue AH3€AbHBIX TONJIMB MPOU3BOAUTCH HA OLHOLM/IHHIPO-
BoM gasuraresne ¢upmb Bokema, pa6oramouiemM kak AH3€/Ab-MOTOP.
Ha stom aBurateje BeAYT OUEHKY XU3EJIbHHX TONJUB CPaBHHTEJALHO
C 3TaJOHHBIMH TOINJHBaMH. B kauecTse 3TaJOHHHX TOMJHUB 6epyTcs
ueran C,H;, m anvdamerunnadpraaun C, H,CH,. Ilepsuii u3 Hux
o6snafaeT 60Jie€ BHICOKMMH KAayeCTBAMH, YeM JIOOH COpT AH3eab-
HOTO TONJIMBA, BTOPOfi—BeCbMa HH3KHM KaueCTBOM; NEPHOL 33aJEPKKH
y noc/iexHero 6o/bLie, 4eM Yy JI060ro TOBapHOTO COpPTa AHM3EABHOTO
tonauBa. CocTap/sig pa3HuHbIE CMECH U3 3THX JIBYX 3TAJIOHHHX TOI-
JIMB, MOXHO NNOJ06paTh TAKYIO CMECh, NOBEAEHUE KOTOPOH HA ABHIA-
tesne 6YNeT MAEHTHYHHIM C NOBEJEHHEM HCIHTYEeMOro TOMJIMBA.

L{emaHoGoe 4uca0 OusenbH020 ,MONAUGA eCmb “UCA0, NOKA3blearUee
€20 KQ4eCmeo 8 omHOWEHUU C2OPAHUA ¢ Ou3ete NO CPABHEHUN ¢ Kaye-
CMBOM YUCMO020 Yemana; npu 3mom Ka4ecmeo c2opanus qucmozo yemaHa
6 Ouseae npunumaemcs 3a 100.
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M3 METOAOB ONEHKH CKJIOHHOCTH [IH3€JBHOIO TONJHBA K CAMO~
BOCI/IaMEHEHHIO Han6o./1€€ pacnpOCTPAHEHHBIMH ABJSIOTCH:

1) MeTOJ), KPHTHUYECKOH CTENEeHH CKAaTHs, H

2) meTon nepHOAa 3anasjbIBAHUA CAMOBOCH/IAMEHEHHS.

[lo mMeTOny KPUTHUECKOH CTENEeHH CXKATHA ONpejensloT Ha Che-
nnaapHoM jBuratese CFR (Bokema) ¢ gu3enbHO# ronoBKOH Ty MHhH-
Ma/JbHYIO CTENEHb CXKATHA, IPH KOTOPOH HCNHITYEMOE TQILIMBO CHO-
co6HO camoBOCnaMeHAThCA. HaligeHHas BeaMunHa HaswIBaeTCs
KPHTHYECKOH CTENneHbIo CXKaTHHA JaHHOTO TONJIMBA H XapaKTe-
pu3yeT noBeaeHHEe NOC/IEAHEro MPH CropaHHH B GHCTPOXOIHOM
jsene.

ONHAKO CK/IOHHOCTb TOILIMBA K CAMOBOCIH/IAMEHEEHIO NOY eTaHo-
BOH IfKaJe BHIPAXAlOT HE B BEJMUHHE KPUTHUECKOH CTENEHH CKATHS,
a4 B 1eTanoBhIX uHcaax. B 310M cayuae oueHka Ju3E/LHOrO
TON/IMBA CBOAHTCHA K noaGopy Ha pgsurarene CFR cmecn neramac
aibdaMeTuaHadTaNHHOM  C

TAKCH Ke KpPHUTHUECKOH cre- 120
NEeHDBI0 CXKATHS, KAK H Y HC- 110
NLITYEMOTrO TOMJ/IHBA. - 00

Uem Ooablie B CMECH CO- ’ ¢

/

A€pXKaHue LeTala, TeM HHKe %0 - 7
KPUTHYECKas CTeNEeHb CXaTHA 80 I /!
il TEM BbIIIE CBOHCTBA MCOH- § ] //
TyeMoro o6pasua Iu3eabHOro 3 TV
TOIJHBA. § 60 //

[Tpu ouneuxe CKJIOHHOCTH § g /
AM3€]bHOTO TON/IMBA K CaMO- § )4
BOCIIVIAMEHEHHIO METOJOM H3- V4
MEPEHHUA NEePHOJA 3ana3abiBa- 20 A -

HHMsI 3aMepseTcs Henocpex- 20 /
cTBeHHO Ha aBuratese CFRme-

PHOA 3ana3abiBaHHA CaMOBOC- 10
nJaMeHeHHus B rpaaycax yrJa

10 20 30 40 50 60 70 80 90 100
Yemanasoe yucro

Puc, 13: IlepeBox ueTaHOBHIX Yucen B
neTeHoBble H 06paTHO,

NOBOPOTA KOJIEHYATOro BaJja.
ITOT NEepPUOL TaKKe IPHHATO
BHPAaXaTh B HETAHOBBEIX UHC-
Jax,

B aToMm ciyuyae onpepeseHHe HETaHOBOTO YHUCJ/JIAa CBOAUTCA K MOJ-
60py cMecH neTaHa u ajbdamerusnHadTasHHA C TAKUM KE NEPHOLOM
3anasjbiBaHHsA, KAK M y HCOBITYEMOrO TOIJIMBA, TOrJa MPOUEHTHOE
(no o6beMy) comeprkaHHe B 3TOH CMECH I1€TaHa Ha3biBAETCH HETAHO-
BBIM UHCJIOM JaHHOro Tomiusa. Yem 6o/bine copepixaHHe HETaHa
B CMECH, SKBHBAaJCHTHON mnpu HcneiTaiud Ha pgsuratese CFR
J@HHOMY TOpIOYEMY, T€M MEHblUIE NMEPHOJ 3anasfbiBaHHS CAMOBOC-
IIAMEHEeHHsl, W TeM .[yullé [0 KAYeCTBY HCIBITyeMOE; AH3E/bHOE
TOIIHBO. T 33

INMpumep. Eciu y AH3€ABHOrO TONJMBA II€TAHOBOE UYHCJO PaBHO
50, 3TO 3HAuyuT, UYTO KAYECTBO MAAHHOTO TONJIMBA B OTHOINEHHU BEJIH-
YHHH TEePHOLA 3aEPIKKH, ONpPefeNeHHOl Ha ClenHa bHOM ABHTaTe/1e
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{Bokema), TaKoe XKe, KaAK y CMecH, cocroswed u3 50% uertaua u
50¢, asibdamernanacdTaauHd,

3nech UMEeTcs MO/HAA AHAJIOI'HSL C OKTAHOBLIM UHC/IOM.

Paubime f/is OUEHKH KayecTBa JU3€/bHBEX TOIIHB Opajach ueTe-
HOBas IIKaJa, T. €. B KaueCTBC I€PBOTO KOMIOHEHTA JTAJOHHHX
TonanB Opancsa He uertaH CyqHs,, a meren CigHyy, saBaswomuiics
oneMHOBHM YI/JEEOZOPOAOM, a NMOTOMY HE BIOJHE CTAOHAbHHH
NpH XpaHeHuH. B auTeparype 4acTO BCTPEYAIOTCHA CCHIJIKH Ha IeTe-
HOBO€ YHC/I0; 3aBHCHMOCTb 3THX JBYX LIKaJA NPHUBENEHa Ha puc. 13.

8. ONPEAEJIEHUE TEMIEPATYP MOMYTHEHHUSA, 3AMEP3AHUSA
U PACCTAMBAHHUSA TOINJIUB

Onpesnenenne teMmnepatyp MOMYTHEHHs, 3aMEp3aHHs H pPACCAAH-
BaHUS TOW/IMB NPOU3BOAHTCA B CHEUHANBHOM ANMNapare, NOKa3aHHOM
Ha pnc. 14,

Anmnapar 10T COCTOUT U3 HKECTAHOrO cocyna /, 06MOTaHHOTO acte-
<TOM, TEPMOMETPA 2, BHeIIHEe#l HPOOGUPKH 3, BHyTpEHHEH NpPoGHPKH 4,
TepMOMeTpa & M Memaaku, 6 U3 NPOBOJAOKH.

Cocyn I cayxuT aJs IO-

MEILEeHUSA B HEro OXJaxiAa-

IOIEro  MaTepHana;  3THM

OXJIAWJAOIHUM MATEPHAIOM

JIS1 OMBITOB A/ TeMIeparty-

Omeopcmye d4¢  PBI— 20° CIYHHT JIEJ UIH CHET

@suenium oxsow- M TOBApeHHas coab. Ecau

R daomed twecy oy TpeGyer 60/€€ HUIKHX

TeMnepaTtyp, TO B KauyecTse

OXJIAXKJAIOIEro  MaTepHazaa

Tpe6yeTCs TaK HA3bIBAEMHH

cyxoit Jnen (TBEpmas yrue-
kucaora CO,).

B TimatenpHO BHICYLIEH-
|1 : Hylo TpPOGUPKY 4 4O TPETH
€€ BHCOTH HAJHBAIOT HCIH-
TYeMbll HPOAYKT, MPOOGHPKY
3aKPHIBAIOT NPOOKOI#i, uepes
KOTOPYI0 HpPOXOAAT TEpPMO-
meTp 5 u memaJika 6. IToxro-
TOBJICHHBIIL TakuM 00pa3oM
Puc. 14, Cxema annapata aas onpegereHus o6paseu B npobupke 4 mo-
TOMICPITIP NOMYICHI, SowepaHt N yewgior b POGHPIY 3, KO-

, TOpas TOXE JOJ/KHA OHThb

i SO 20D Ao 3 e TUIATEABHO  BHCYIIEHA A0

wanka. . BCTaB/€HHA B cocyh /. [las no-

[VIOICHHA TAPOB BJAATH BO3LY-

Xa B NPOGHPKY 3 HANMBAOT HECKOJAbKO KyOMYECKHX CAHTHMETPOB
" KPEeNKO# CEepPHOH KHUCAOTH. ' ‘

HicnutaHue TONAMB Ha MOMYTHEHHE, 3dMEP3dHHE H pACCAdHBAHHE
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3dKAIOYAETCA B TOM, 4TO HCCAELYeMHH MPOAYKT MOCTENEHHO OXJ/ax-
A4eTCsl M B NpOLecce OXJ/aXJeHHA JBHMKEHMEM MeEUIaJKH BBEPX H
BHH3 mepememuBaercs. [Jas Ha6ii0feHHs 32 ONHTOM NPOKHPKY 3
BMecTe ¢ mpobGupko# 4 BpeMs OT BpeMEHH BHIHMMAOT M3 COCYJa Ha
BO3MOXHO KOPOTKHH CpPOK H BexyT HabJlofeHHe.

Ecin uCnHTYeMHit NPOAYKT aBHAGEH30.1 HJAH NHPOGEH30J, TO
nepBHe NPH3HAKH MOTEPH NMPO3PAYHOCTH GYAYyT O3HAYATH MOMY 1-
HeHHe NPOAYKTa; NPH 3TOM IOKa3aHHE TEpPMOMETPa NMPHHHUMACTCH
3d TEeMNepaTypy NOMYTHEHHs HCIBITYEMOro NMPOAYKTA.

Ecau TpeGyeTcs ompeieauTh TEMIepaTypy 3aMep3aHHs aBHa0eH-
3012, NUPOGEH30/1a HIH HX CMecell, TO MpH JAajbpHEHLIEM OXJaxJie-
HHAM NMPOAYKTa B HeM Hab/0MAETCA MOsABJEHHE NMPOXOJrOBAaTHX KpH-
CTAa/JJHKOB, UYTO O3HauaeT 3aMep3aHue npoaykra. Ilpu aTom
sIBJJEHHH MOKa3aHHe TepMOMeTpa INpHHHMaeTcs 3a TeMliepatypy 3a-
MeP3aHHA HCIIHTYEMOTO NMPOAYKTa.

Jlis onpegeseHds TeMnepaTyphl pacCJaHBaHUA CIIMPTOBBIX CMECeH
HEOOXOAHMO Y/JQBHTH MOMEHT HapylIeHHs OXHOPOJROCTH HCHHTYye-
.m0# cmecH. [Tokasanue TepmoMeTpa, MpH KOTOPOM OHLJIO OTMEUEHO
ABA€HHE pPACCAAHBAHHA, NPHHHMaeTCHA 3a TeMmepatypy pdaccCJdH-
BaHHS HCNHTYEMOrO MPOAYKTA.

9. ONPEAENEHUE CTENEHW OUYUCTKH TOIMJIMBA
(CEPHOKHCJIOTHASI MPOBA)

JIAf MCNHTAHHA TOPIOYEro Ha CTeNeHb €ro OYHCTKH B CTEKAfH-
Hbll HHAHHAD C Je/NeHHSIMH, eMKOCTbIO OKOJM0 25 (Mm%, C MPHTEPTOH
CTEeKJASHHOH mnpO6KOH, HauBaeTCsd 5 (#% XHUMHUECKH UHCTOH WM
YHCTOM CepHON KHCJAOTH KpemocTH 66° Dome; B 3TOT XKe WHJIHHAD
BAKHBAETCA O (M® HCOHTYyeMoro ropioyero. CMeCh CepHOH KHCJAOTH H
TOpIOYero B Te€YeHHE D MHHYT MOABEpPraeTcss CHAbHOMY B36a/ThBa-
HHUIO, MOC/JE Yero B TeueHHe 2 MHHYT CMeCH JaloT OTCTOAThCH,
NOKa He IOJAYYHTCH ABd CA0S — CBepXy Tropilouee H CHH3Yy CepHas
xucaora. Ilo uaMeHeHHON OKpacke (CTENEHH NOXeJTeHHs) CepHOH
KHCJOTH ONpeAensioT CTeNeHb OYHCTKH roployero.

Jlag oueHkH H3MEHEHHs IBETAa H3TOTOB.fETCS CpaBHHTEJ/bHAA
uIKaJa pacTBOPoB OGuxpomata kaaus (mkana Kpemepa). Pactsopul
NOMeIaloT B TaKHe Ke LHJIHHAPH, KaK M HCMNBITyeMbH MIPOAYKT.
. Jlag cocTaBieHMs IIKaJW INPATOTOBJAAETCA A CPABHEHHA leJas
cepusi pacTBOPOB GHXpoMaTa Kaaus B CepHoit kucaore. Cepuast
KHCJAOTAa GepeTcsd XHMHUYECKH uucCTasi, Kpenoctu 66° Bome. Haa
COCTaBJICHHA IIKaJH KpacHTeab GepeTcs C TAKHM pacyeToM, YTOOHI
na 1 4 50-mpom. XMMHYECKH YHCTOH CepHOH KHCJOTH HPHXOLHJIOCH
6uxpoMata Kaaus B .rpammax: 0,3; 0,7; 1,0; 2,0; 3,0; user 3THX
pacTBopoB 6yjpeT COOTBETCTBOBaTh HoMepam 1ukaa: 0,3; 0,7; 1,0;
2,0; 3,0. Jra KOHCTaHTd HMeeT B BHAY TOJLKO OmNpeje/eHHe cTe-
NEeHH OYHUCTKH O€H30410B M NHPOGEH30/0B H Ha OeH3MHBI He pac-
TIPOCTpaHseTCs.

[Mpu B36anTHBaHUH HCOHTYEMOro o6pa3la C CepHOit KHC/JIOTOH
BO3MOXHO TIOBHII€HHE TeMIepaTypsl B HHaAHHIPe. B 3TOoM cayuae
JONYCKAeTCsl OXJaXIeHHe UHJAHHAPA CHAapyXH.
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10. ONPENEJIEHUE COREPYXAHHSA MHUHEPAJIbHON KHCJIOTbI
M WEJIOUM B IOPHOYEM U B MACJIE

Oxkoao 100 cm® ropioyero Ha/lHBAETCA B JAEJHTE/NBHYI0 BOPOHKY
M K Hemy npuGaBasertcs okoso 10 cm® feCTHAIMPOBAHHOA BOAH. B
TeueHue 3—5 MHHYT CMech B30d/aTHIBAIOT, NOCJE YEro BOAE AaloT
otTcToaTecA. OTCTOsBINYIOCS BOAY (BOJHAS BHITAXKKA) CIYCKAIOT
yepes HHXKHMH KDAaHHK J[eJHTEJbHOH BOPOHKH B [(B€ YHCTHIE MPO-
OUDKH.

OnpeneseHne Ha coJePxKaHHe KUCAOT NPOH3BOAUTCS C MOMOILbIO
CHHEH NaKMycOBOH O6yMdXKH, KOTOpas ONYCKAeTCs B BOXHYIO BHI-
TAXKKY M AepPKUTCH TaM OKoJ0 15 Mmuuyr. Ecam B HCnBTYeMOM
NPOJAYKTE OKaXKeTCs KHuCJA0Ta, TO GyMa)Ka IOKPaCHEeeT, eCcJu Her,
6yMaxKa COXPaHHT CBOH UBET.

Hanuuue KMCJIOTH MOXKHO OOGHAPYXKHTb NPHOABACHHEM B POGHPKY
C BOJHOH BBITAMXKOH ONHOH Kanau MeTHJOpanxa. [Ipy Hanuuuu Kuc-
JOTH BHTSXKKa NpuoGpeTaeT pO30BYI0 OKpacKy. Ecau majnuune Kuc-
JIOTHl YCT4HOBJIEHO, TO Ha IN€/0Yb HCOBITHBATb POAYKT HET CMBICAA,
TaK KdK H KHCJOT4 H I1€20Yb OJHOBPEMEHHO B MPOJAYKTE HaXOAUThCS
He MOryT. Ecau ke HaAMuyHg KHCJOTH B INPOAYKTE HE OGHAPYIKEHO,
‘TO HEOOGXOAHMO NMPOAYKT HCINHITAaThb HA COAEPAKAHHE B HEM LIEJOYH.
Onpene/ieHue IeJOYHOCTH NPOU3BOAMTCA B AaHHOM CJyyae BO BTO-
poii mpobupke TakuMm Ke CmOCOOOM, Kak H ONPeLe/]eHHE KHCJOT-
HOCTH, HO JdaKMycOBasi GyMmaxka 6epercs KpacHad, npHoOpeTtaiomas
O JeHCTBHEM 11e/0YH CHHHH LBeT.

Hanunune uiesouyd MOXHO ONpelenuTb TaKike NpHOaBJAEHHEM He-
CKOJIBKHX Kaneab deHoadTaenHa; [iOABJEHHEe PO30BOH OKPACKH yKa-
KeT Ha HaJMuHe B HCHBITYeMOM NPOAYKTE IeJOYH.

Merosuka ompejneseHus KUCAOTHOCTH HJH ILEJOYHOCTH Macja Ta
XKe, 4YTO M [/ roproYero, ¢ TOH TOJBKO Pa3HHIEH, YTO MAacCa0 BO
n3bexaHue 06pa3oBaHUs C BOAOH 3MYJbCHM 6epeTcs B NMOJOrPETOM
COCTOSIHHH; KpPOMe TOro, OTCTAaWBaHHE CJ0f BOJHOM BBITSXKKH NpO-
JOJIKAeTCs [HOJblle W CIYCKaeTCH OHAa B NPOOHPKY H3 JAeNHTE/bHOU
BOPOHKH uyepe3 OyMaxKHHH GHUABTP.

OnucCaHHHE MeTOoa Onpene/ieHHus fABJASETCS KayeCTBEHHHIM, a He
KosnyecTBeHHHM. OH yCTaHaBJHBAe€T TOJNBKO HAJHYHE KHCJOTH H.JIH
e 0Yd B NPOAYKTE, HO He onpefnenseT COLEPXAHHA TOH uaum Apy-
roif B uCmuiTyeMoMm o6pasue. DTO AONYCKAaeTCs NOTOMY, YTO B /IaH-
HOM CJydde KON HM4YeCTBO MHHEPAaNbHOH KHCJAOTH M WIeJOYH, CO-
Jepxalmuxcid B INPOAYKTe, HE HMEET 3HdAYeHHHd, TaK Kkak BooOule
HaJHYHe HUX B TONMMBE M Macae 6€3yCJAOBHO H€ JZONYCKa-
eTcCH.

11. ONPEAEJIEHUE MEXAHUYECKUX NMPUMECEH B
TOPHOUEM K B MACJIE

CojepxaHHe MeXaHHUYEeCKHX INpHMecell B Mac/se Onpeae.1sercst
caenylomuM o6pas3oM.

HcnbiTyemoe Macno B koanyectse 100 2 cmemnBaercs co 100—
150 cm® Tsikenoro GeH3uHa 1PAMOM TOHKY H B T€UEHNE HECKOJBKHX MH-
HYT XOpOILO B36a/JThiBaercs, C Te€M YTOGHl BCE MACJAO PaCTBOPHJIOCE.
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B Gensune. Xopoulo B360/TaHHAs KHIAKOCTb IO/KHA GOHITH HpQmy-
meHa yepes OyMaXKHBH (QUIBTD, MPeNBAPHTENBHO TIIATENLHO BHICY-
_ IIeHHBIH B 3KCHKATOpE M B3BELIEHHBI HA TOYHBIX aHAJHTHYECKHX
Becax. [locse atoro uepes TOT e QUABTP BCAEA 33 HCNHITYEMBIM
06pasLoM NPONyCKaeTCss YHCTHIA ropauHil 6€H30/ IO Tex mop, MOKa
OH He GyJeT CTeKaThb yepe3 (PHILTP COBEPIHEHHO GECIBETHHIM. 3aTeM
Gymax{Hblil (DHJBTP CHHMAETCS C BOPOHKH, MPOCYIUHBALTCS B CYLIHb-
HOM uiKay npu temneparype 105° u.p3BemmnBaetcsi. M3 nonyuyennoro
B€Ca BBICYIHIEHHOr0 TaKHM 006pa3soM (PHIbTPAa BHIUHTAIOT BeC 3TOro
e (uApTpa, MOJYUYEeHHH ! 1O ONbITa; PAa3HOCTb BECOB H OYJET Bhi-
pPaxaTb KOJHYECTBO MEXaHHUeCKHX MpHMecCell B MacJe,

[Tpy OTCYTCTBHH aHAJMTHUECKHX BECOB HAJHUHE MEXaHHUCCKHX
NpHMeCel MOXHO YCTAHOBHTb TIlATe/JbHHIM PACCMOTPEHHEM IMOBepX-
HOCTH ()H/IbTPA, Yepe3 KOTOPHIil HCNbITyeMOe Maca0 GblJIO IPOMYIIEeHO
BHIIEOITHCAHHBIM COCOGOM.

Anann3 Mac/a-.C Hefbl0 OHpeje/eHHss B HEM COJAepXaHHs MeXxa-
HHYECKHX MpHMeceH fABJAETCS BeCbMa OTBETCTBEHHHIM MOMEHTOM B
oLeHKe ero xauecrBa. ComepxaHHe MexaHHUYeCKHX NmpuMecel B Mac-
Jlax He jgonyckaercd. EcaH mpu aHaanse Ha (PUIbTpE OKaXyTcd 3a-
MeTHbIE Ha-I/1a3 MeXaHHUeCKHe [OPHMECH, TO Mac/jo, G6e3yCJaOBHO,
HETOLHO K NPHMEHEHHIO H HET HaAOOHOCTH B B3BEIIHBAHHH Ha aHa-
JMTHUYECKHX Becax. B cayuae ke, ecaM 3aMeTHBIX HA-IJ1a3 YacTHI
Ha (UIbTPE He OKaXeTCsd, TO 3TO BCE XK€ elle He rapaHTHpYyeT
OTCYTCTBHfI MEXAHHUECKHUX MpHMecCeil B HCILITYEMOM Macje; B 3TOM
C/ly4yae Hafo MOJIb30BaThCA aHAJUTHUECKHMH BECaMH.

He uck/0ueHa HeoGXOQMMOCTb HCNHTaHHS Ha COJepIKaHHe Me-
XaHHYEeCKHX MpHMeceil H ropryero, Tak Kak H B rOpioYeM Melb-
Yyaflie MeXaHHYeCKHe NPHUMECH MOTyT HaXOAHTbCS BO B3BELIEHHOM
COCTOSIHMH. MeTo1HKa ompejnesenuss MeXaHHYeCKHX IMpHMecell B ro-
proueM Ta xe, U4TO H 414 Maces, 3a UCKJAUYEHHeM Da30aB/eHHS ero
B 6eH3nHe. MexaHHUecKHe MPHMECH B AH3E/JbHHIX H HHBIX TSXKEeJIHX
TOI/IMBAX ONpeAensilOTCA TOYHO Tak e, KaK H B MacJae.

12. ONPEXEJNEHHUE BA3KOCTU MACEJ U IM3EJIbHBIX TOIJIUB B
ANMNAPATE 3HIJIEPA (BUCKO3UMETP OJHIJIEPA)

BsaskocTh Maces, AM3eqbHBIX H TAXKEAHX He(MTAHBX TOILIHB 1O
DHraepy onpeneaseTcs ¢ HOMOLIbI BHCKO3HMeTpa JHrjepa (puc. 15).
Cnoco6 ompesneseHHs B3KOCTH YKa3aHHBIX MNPOJAYKTOB COCTOHT B
TOM, uTO Bpemsi HcTeueHus 200 cu® HcnHTyeMOro mHpoAyKra IpH
ompeje/eHHON TeMnepaType uepe3 oTBepcTHe B | Mm* CpaBHHBAKOT
C BpeMEHeM HCTeyeHHs TOr0 e KOJHYeCTBa BOJAB 4Y€pe3 T0 ke
oTtBepctHe mnpH temmepatype 20°. Yucao, esipancaloujee gpems ucme-
YeHUS NPoOYKMa 6 CekyHOax, O0eACHHOE HA YuC0 CeKYHO ucmeqenus
800bt, U Gydem A3KocmbIo MO IH2aepY.

BA3KOCTb pas/HUHBIX NMPOAYKTOB MPHHATO OMNPEILAATH NPH TEM-
neparypax 50 u 100°, yTo oGO3Hauaercad Iy, HAH Jyg. Dyxsa ,I¢
O3HauaeT, UTO BA3KOCTb OMpejae/]eHa Ha anmapare JHraepa, a mudpa
50 nau 100 yxaswBaeT, npH Kaxkof Temmeparype NPOAyKTa 3Ta Ba3-
KOCTb OlpejeJeHa.
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Bucko3suMeTp DHrJepa COCTOMT H3: cocyaa / —ajas NPOAYKTa
cocyaa 2 — 6aHM A4 BOABL HAH Macaa, MPH NOMOMM KOTOPbIX Ha-
IPeBAeTCsl UCHBITYEMBHt NPOAYKT; CTePXKHA 3 — A/ 3aKPHTHA H OT-
KPHTHS OTBEPCTHs, 4epe3 KOTOpOe CTeKaeT MXHJIKOCTb; KOJIGOYKH

4 c nenenusimu B 100 1 200 ca®; rep-

5 0 ? MOMETpa §-— /1 H3MEepeHHsl TeMmnepa-
-6 TYyPH HCIIHTYEMOro MPOAYKTAa; MEeXaHH- .

YECKOH MeINa/KH 6 — /8 JOCTHXKEHHS

1 pPaBHOMEpPHOCTH HarpeBa KHAKOCTH, 3a-
g P JUTOH B pe3epByap GaHH (Bojga, Mac.jo).

Bcsi annmapaTypa, KpoMe KOJGOYKH,
yCTaHaBJ/JHBAaeTCs Ha TPEHOXHHKe, CHaG-
X EeHHOM YpaBHHTE/NbHbIMH BHHTAMH /st
oGecrneyeHHsl FOPHU3OHTANBHOTO MOJIOXKe-
HHS anmapaTta BO BpeMs HCNBITAHHSA.

'1 -Kaxapii anmapat NpH BHIYCKE €ro
200 C 3aBOjJila HMeeT CBOe BOIHOE YHC/AO,
'\ P T. €. YHCJO, BbIpaxaiofiiee KOJHYeCTBO
CeKyHJ, B TeyeHHe KOTOpHX uepe3 OT-
BepCTHe 3TOro annapata crexkaer 200 cmu®
100 Boagn npu  Temmeparype 20°. Ilpu
OnpejeJ/ieHHH BA3KOCTH NMPOAYKTOB 3THM
YHCJIOM 'H cJejayeT noab3oBatbesa. Og-
IN Kk HaKoO BpeMsi OT BPEMEHH HEO6XOIHMO
7 77 IO BEPraTh 3TO YHC/IO MpPOBEpKe H BHO-
CHTb HEOOXOAHMYIO MOMNpaBKY.

Puc. 15;,Cxeva anmapata Jur- Omnpenenenue BA3KOCTH MNPOAYKTa
acpa llﬂﬂﬂggg:ﬁiﬁ:ﬁ:ﬂi’f‘ﬁ?ﬁ:‘ BHCKO3HMETpOM JHrJepa MpPOH3BOAHUTCSH

Macen)éel;")lx e TepOny KT0B: CcAefyI0IUM 06pasoM.

' HcnonTyeMbiit IPOLYKT B KOJHYECTBE
SOty aas oz 2~ sotenat 930940 cu® HanMBAeTCH B COCYA 1O

§— Tepmomerp; 6 — mewaska.  YDOBHSI KOHUHKOB TPeX MITHOTHKOB,

NpHKPEIJEeHHbIX K CTEHKe COCYAa C BHY-
TPeHHeH CTOPOHBW. DTH WTHPTHKH OTCTOSIT JAPYT OT Apyra Ha pas-
HOM pacCCTOSHHH; KOHYHKM HX [O/KHH HaXOAHTbCS B OJHON IMJIO-
CKOCTH, Mapa//ieJbHOH TOpH30HTY. C MOMOIIBIO ypPaBHHTE/bHBIX
BHHTOB amnmnapara, OPHEHTHPYSCb IO MNOrpYKEHHI0 B Mac/l0 3THX
IITHPTHKOB, amnapar TOYHO YCTAHABJAMBAETCS B TOPH3OHTANAbHOM:
MOJIO X EHHUH.

HcnnityeMuit MpOAYKT MHepex HaIHBOM B cocyl / OCTOPOMXHO
HarpeBaeTcs 0 TeMmepaTypH 52—53° Korja BS3KOCTb OMNpejesier-
ca npu 50°% u o 101—102°—~ B cayvasx omnpenefeHus BS3KOCTH
npu 100°. :

[as onpeneneHdss BA3SKOCTH UPoaykTa mpH 20° B cocyn 2 HaiH-
BaeTcA Boja, warperas j0 50,2°; korja Bs3KOCTb NMPOAYKTa ONpene-.
asercs npu 100° B cocyn 2HanauBaeTcs kaKoe-1H60 MacJo, MOAOrpe-
Toe 10 101°. Boasinas u/M MacisHas GaHs MOLOrpeBaeTCs Ha rasoBofi
ropeske MJH cnHpToBke. C noMoumpblo Mema/nkd 6 AOCTHrAeTCs
pPaBHOMEDHBLIH Harpes HCIOHTYEMOro mpoaykra. Korxa 6yneT AOCTHI-
HyTa HeoGXOoAuMasi TeMnepaTypa HCOHTyeMoro npogykra (50 mam
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100°), ero Heo6XOAHMO TNpOAEPKaTb NPH 3TOH TemmepaType B Te-
ueHWe 5 MMHYT, NOCJe uYero GHCTPO BHIHAMAIOT CTepXeHb 3, my-
CKalOT CeKyHaoMep (OJHOBPEMEHHO) H JAWT Macly CTeKaTp B KoJ-
6ouky 4. TemmnepaTypa B cocyie / 10/kHa OmTb To4HO 50 wan 100°.

3a BpeMs HCTeYeHWsl NPOJYKTa M3 ammapara KojeGaHue TeMie-
paTypH NPOJyKTa He jomyckaeres. Koraa ypoBeHb XHIAKOCTH B KOJI-
6ouxe 4 moimer o meneHus 200, CeKyHAmOMEp OCTaHaB/aMBaloT. [le-
JeHHe MOJYYEHHOrO YHCIa CEeKYHA Ha BOAHOE€ YHCJIO anmapaTa Jaer
BA3KOCTb HCHHITYEMOTO MPOAYKTa MPH AaHHOH Temmeparype MO JHI-
aepy.

[Tpu HcnBITaHHM BCe J€TalH amnmapara JOKHHM ObiTh B HI€a/b-
HOl UYHMCTOTE, B OCOGEHHOCTH COCYA 1 C OTBEPCTHEM, CTEPKeHb,3 u
k0162 4; B NMPOTHBHOM CJyyae pe3yJbTaTHl aHanu3a OyAyT HCKa-
XK EHHBIMH, « .

13. OMPEJENEHUE 'Bﬂ3KOCTH Mo OCTBANBRY

Tpu6opom OcTBaibia ONpeeafAeTCs TAaK HasniBaeMas KHHeMa-
THYecKas BA3KOCTb. MeToa omnpeje/ eHHs BA3KOCTH MPOHU3BO-

. OCT.
AUTCA 1O OCT B—K—C-' 7872 MU 5B-35.

Ha puc. 16 mokasan npuGop, KOTOPHIM HaJ0 MOJ/b30BAaTbCA INpH
onpene/eHHH KHHeMaTHueckoil BA3koCTH. OCHOBHOM 4aCTblO npubopa
apasetca Bucko3umerp OcTBasbna. BuckosumeTp NPEACTaBAALT CO-

! H sucnosumempp

/ < ’_:, Bosdyx

tH wacocy

t K aucrosumempp

" Bo3d
3 "; 03dyx
Y wacocy
Vi eucnosumempp

v

m ': Bosdyx
+F (H. nacogy

P [ s
N A A e
Puc. 16. Cxema mpubopa A8 OnpeledeHuns Ba3koctn Maced no Ocrsanbny:

] — wmTaTup; 2 — BUcKosumeTp OcTBaabla; 3 — Gana; 4 — TepMOMETDS 5 — PEe3HHOBHIT

WA2HT; 6 — TPONNOA KpaH; 7 — HaCOC; / — moJoXeHHe KPaHa NpH 3aNOAHEHHA BHCKO-

3uMeTpa Macnom; //— mosoxewne KpaAHA nNepel HAUAAOM (ONLITA] 111 — ponoxexne
Kpawa B MOMCHT [IPOBEACHHS ONbITA.

.

6ol crexasBaylo U-cGpasHylo TpYGKY C OJHHM LIHPOKHM KOJEHOM,.
a IpyruM Y3kuM. B y3koM KcieHe HMeeTCs yTOJUIERHE, B BEpXHeH
uacTH KOTCPOTO MMeeTcsi yepra 6, a B HHXHeH vuvaCTH vepTa 4.
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Huxe yepTe a HaxoauTcs HaubGoJiee OTBETCTBeHHAS 4acTb NMpHOOpa,
NpeacTaBasiomas co60i TOUHHEH KamHAASP. ,

Ha Bucko3umeTp HazeT pe3HHOBHIT HIIAaHT §, KOTOPBIH COeTH-
HAETCA C TPOHHBIM KpauoM 6 u ¢ Hacocom 7. Bce sro yxpemreuo
Ha miratuse /.

Buckosumerp norpyxen B 6aHI0 3, NpeaACTaBASIOMY O COG0H CTeK-
JAHHBIA UHMAHHAP. B BepxHelt uacTH 0aHH yCTaHOBJEH TepMOMETD
4. B 6aHi0 HaqMBaeTCsl XKHAKOCTb, B 3aBHCHMOCTH OT TEeMIEpaTyphl,
IIpH KOTOpPOH OyjeT onpenesnsTbCsi BA3KOCTb. Tak, Hamnpumep, HpH
NpOBEJEHHH ONbiTa NPH TemmepaType Huxke —20° B KayecTRe XHJI-
KOCTH IIPUMEHSAETCS CMECh JeHaTy pHPOBAHHOTO CHHPTA HJH KEpOCHHA
C MeJIKO HCTOJIYeHHOH TBepaOH YIJEKHCJAOTOH; NpH TeMmmepaTypax
or —20 mo 0° mpuMensiercs CMeChb AEHAaTYPHPOBAHHOTO CHOHpTa C
€2/1bI0 H JbAOM; OT 0° 1O KOMHATHOA TeMIepaTyph NpHMEHSeTCs
CMEChb BOAH CO JbJOM, OT KOMHaTHO# Ttemmepatypnl 10 100° mpu-
MEHsIETCsl BONa, nogorpesaemas ropeakoii; or 100 po 150° npume-
HAETCA HedTAHOe MeIHUMHCKOe Mac/j0, MOAOrpeBaeMoe TOpEJKOi.

ONHT NPOU3BOAUTCA CJAEAYIOIHM 06pa3oM.

Chaua/sa B BHCKO3UMETD BBOAAT HEKOTOPOE KOJHYECTBO Mac/a,
3aTeM ero MOrpy»aioT B 0aHIO, HMCIOILYI0 TeMIepaTypy, XeJ/aTe/b-
HYIO [/l OMNLIT4, M 33aXHMalOT IIHPOKOEe KOJEeHO BHCKO3MMeTpa B
mraruBe. [locne ycTaHOB/IEHHMS M yKpemJieHHs BHCKO3MMETpa B ro-
PH30HTAJBHOM M10/I0XKEHHH Ha y3KHH KOHel, ero HameBaloT PE3UHOBHI
LIJIAHT C TPOHHHM KpauoM H HacocoM. [loBepHYB KpaH B MOJOXKe-
uue I (puc. 16), HAUHHAIOT BHTATMBATh MOpLIEHEK Hacoca. Baaropaps
Pa3peXKeHHI0 MacJ0 HaudHAeT MNOALIMATHCH H HaNOJHAEeT YyToJlle-
«HHe. *

[Tocsie TOro xak Mac/0 MOZHAJIOCH BHILE METKHM 6, KPaH 3aKpbl-
BAIOT K CTaBAT €ro B moJoxeHue [/. B sToM MOMOXKEHHM BHCKO3H-
MeTp BblAepxKHBaeTcs He MmeHee 30 MMHYT, A/ TOro 4roGel Mac/ao
pHOGPea0 HeO5XOAHMYI0 TeMmepaTypy. Bo Bce BpeMsi BbLAEpPIKHBA-
HUA CJAelAT 33 TeMIepaTypoi XKHAKOCTH, HaxogdAuledca B 6aHe. [Ipu
U3MEHEeHHH HeoOXxoamMoil temneparTypsl Gosee uem Ha 0,19, xwug-
KOCTh HYXHO MOJOTPEeTL HJH OXJaAHThb.

Koraa macio pocrarouHo Bhjepkado B GaHe, NMPHCTYNAOT K
ONpele/CHHI0 BPEMEHN HCTedeHHs Macja. [lid 5Toro Kpaw mosopadu-
BalOT B moaoxeHde [[I, mocnae 4dero MacJo HaydHaeT ONYCKAThCH.
B MOMEHT NpoXoXIeHHs ypOBHS Mac/ia 4epe3 MeTKy 8 IyCKaloT
CeKYHJOMEpP, a B MOMEHT MPOXOXKACHUS YPOBHS Mac/aa uepe3 MeTKY
-1 CEKYHAOMEep OCTaHaB.JIMBalOT. BpeMmss B8 cexkyHjgax, MOKa3zaHHoe ce-
KYHAOMEPOM, HA3bIBAETCSI BpeMeHeM HCTeYeHH,

3aTeM ONbLIT MOBTOPAIOT €lle ABa Pa3a, AA UEro CHOBA, OTKPHB
KpaH nyTeM BHITATCMBAHHA MOPUIHA Hacoca, 3aMOJHAIOT BUCKO3HMETp
MacJOM Bblile 4epTH 6. BeinepixaB ero oko.10 10 MHHYT, OTKPHBAIOT
KpaH H CHOBa OMNpeje 0T BpeMsi HCTeueHHs.

[Moxcuer BASKOCTH NPOU3BOAUTCH yMHOXEHHeM KHHEMAaTHYeCKOH
BS3KOCTH, paBHOH TOCTOAHHON BMCKO3UMETpa, Ha BPEMS HCTEUYEHHSA.
Il 3TOTO AO/DKHA GHTH H3BECTHA MOCTOSIHHAsT BHCKO3HMCETPE, KO-
Topasi BCerja yKasnlBaeTcsi B ero macnopre. [{HHemarmueckas Bf3-
KOCTb OfIpefie/I€TCst He MeHee Tpex pa3. 3a oxoHYaTe/JbHOE 3HayeHHe
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- BASKOCTH NPHHHUMAETCS CpejiHee apAQMETHYeCKOe TPEX OMpefe/TeHH.
KunemaTnueckas BA3KOCTh BHUHCAAETCH N0 (GopMydIe: :

Vt: C. Tt

aae Vi —xnmemaTHueCKas BA3KOCTb B CTOKCAX NpPH NAHHOH Temmes
parype;
— NOCTOsHHAsl BHCKO3HMeETpa;
©f — (haKTHYECKOE BpeMs HCTeYEHHS HCHOLITYeMOro HpOAyKTa
B CEKYHJaxX NpH [aHHOH TeMmmnepaType.

[Mpu npoBeJeHHH ONMBITa BHCKO3HMETP AOMKEH OHTb a6COJI0THO
4uCTHM. Jls1 3TOro moC/ae KaxJ0ro OmsiTa €ro CJaeAyeT MPOMHTh
HeTPOJIEHHBIM HJH CEDHEIM 3(HpOM, 3areM STHJIOBHIM CIHPTOM H,
HAKOHEel, JeCTHNJHPOBAHHOAX BOLOH M NOCJE 3TOro NPOCYIIHTHL BO3-
Ay XOM.

Taxum xe 06pa3oM NPOMBIBAIOT BHCKO3HMETP Mepex NpaBeacHHeM
MCILITaHHA B CJydae, eCJH NEpepeiB MEXAY ABYMS ONpeieseHHAMH
«cocrap/asieT 1 4yac u Goaee. ‘

B cayyae OoTCyTCTBHS Hacoca HJH TPOHHOrO CTEKJASHHOrO Kpaia
annapatypa Moxer OHTb coOpaHa u 6e3 HuX. Bmecto xpana 6
(puc. 16) Ha pe3MHOBHH LIIAHT & HafeBaeTCs OOHIYHEIA 1a6OPaTOPHbIiL
3axuM. B 3aTomM cayuyae ONHLIT NpPOBOAMTCH CJEAYIOIUM OO6pa3oM.

3axuM 0CBOGOXAIOT H PTOM OCTOPOKHO BCaCHIBAlOT BO3AYX ye-
pe3 pe3nHOBYI0 TpyOKY. Baaronaps co3zaHHOMY pa3pexeHuro MacJo
NOAHMAETCA; KOrjJa OHO JOCTHIHET HeoO6XO0JHUMOro YpoBHs (Bhile
yepThl 6), TpyOKy 3axkumaioT. [locse 3TOoro Kanuaasip morpyxaiot B
BaHHY JJ HarpeBaHHA HJH OXJAXIEeHUs X0 Heo6XOAuMOH Temie-
patypHl. [Ipy HeOOXOIHMOCTH NPOH3BECTH OTCUET 3aXKHM OCBOGOXKe
JaeTcs, ¥ TOrJa MacJ/Io HauHHaeT CNyCcKaThCs. B pasbhefiluem orcuer’
H pacueThl BeAYT TaK, Kak OblJIO OMHCAHO BhIlle, .

KosnudecTBo Macsa, 3a/11Ba€MOro B KAaTHJJIADP, 3aBHCHT OT KamuJ-
aspa. O6eruHO 3anuBaercst 5 uan 10 cu® macaa. s sTOro Heoo-
XO0J(HMO HMeTb ClIeHHaJbHYIO MNHOETKY ompeneseHHOro obbema. B
[acnopTe, NPHJAOKEHHOM K KalHJJIADY, KPOMe HNOCTOSHHON KamuJ-
Jsipa, UMeeTCd YKa3aHHe Ha KOJHYeCTBO Mac/a, KOTOpOe Hajxo 3aJH-
BaTb B KalWJafp.

ITpumep. HeoOGxopuMo ompene/snTh BA3KOCTbL MacJaa. [locTosHHast
suckosumerpa pasHa 0,00179. CocraBsisercsa Ttabaupa (Tada. 11), B
KOTOPYIO BHOCATCA pe3yabTaThi H3MEpPeHHH U NOACYETOB.

Tabauya 11
§ Bpems IToctoasHan BHCKO3H- | Knuematu-
g ACTEYEHHSA MeTpa, YMHOXeHHan vyeckas
2 B CEeKyHaax HAa BpeMfl HCTeYCHHA BA3KOCTDL
1 168,2 168,2-0,00179 0,301
2 167,2 167,2-0.00179 0,300
3 170,2 170,2.0,00179 0,305

CpenHee 3nayeHHe xHHeMaTHYeckoi BsskoctH 0,302.
Jxas nepecueta KHHEMAaTHYeCKOH BA3KOCTH B Tpaiycs JHraepa
fipuBegeHa Tabua. 12.
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Tabauya 12
HNepeson xkHHeMaTHYecKoft BSI3KOCTH B rpanychl JHriepa

(no Tapauepy u Keanw)
Ks KB l Ks KB KB
o3 °3 03 o3 °3

CloKcax CTOKCax CTOKCax CTOKCaxX CTOKCAX

0,01 1,00 | 0,41 | 5,47 | 0,81 | 10,69 | 1,42 18,74 | 2,55| 33,66
0,02 | 1,12 | 0,42 | 5,60 | 0,82 | 10,82 | 1,44 | 19,01 | 2,60 | 34,32
0,03 | 1,22 | 0,43| 573 | 0,83] 10,96 | 1,46 | 19,27 2,65 | 34,98
0,04 | 1,30 | 0,44| 58 | 0,84 | 11,09 | 1,48 19,54 | 2,70 | 35,64
0,05 1,40 | 0,45 | 5,99 | 0,85 | 11,22 | 1,50 19,80 | 2,75 | 36,30
0,06 | 1,48 | 0,46 | 6,11 | 0,86 | 11,35 | 1,52 | 20,06 | 2,80 | 36,96
0,07 | 1,57 | 0,47 6,25 | 0,87 | 11,48 | 1,54 ] 20,33 | 2,85 | 37,62
0,08 | 1,65 | 0,48 6,37 | 0,88 | 11,62 | 1,56| 20,59 | %,90 | 38,28
0,09 | 1,75 | 0,49 6,50 | 0,80 | 11,75 | 1,58 | 20,86 | 2,95 | 38,94
0,10 | 1,83 | 0,50{ 6,63 | 0,90 11,831 1,60 | 21,12 | 3,00 | 39,60
0,11 1,93 | 0,50 | 6,76 | 0,91 | 12,01 | 1,62 | 21,38 3,05 | 40,21
0,12 | 2,02 | 0,52 | 6,88 | 0,92 12,14 | 1,64 | 21,65 | 3,10 | 40,92
0,13 | 2,12 | 0,53 7,01 | 0,93] 12,28 | 1,66 | 21,91 | 3,15| 41,58
0,14 | 2,22 | 0,54 7.15 | 0,94 | 12,41 | 1,68 | 22,17 | 3,20 42,24
0,15 | 2,32 | 0,55| 7.27 | 0,95 12,54 | 1,70| 22,44 | 3,25| 42,90
0,16 | 2,43 | 0,56 | 7,40 | 0,96 | 12,67 | 1,72 | 22,70 | 3,30 43,56
0,17 | 2,54 | 0,57 | 7.53 | 0,97 | 12,80 | 1,74 | 22,97 | 3,35 44,22
0,18 | 2.65 | 0,58 7.67 | 0,98 12,94 | 1,76 | 23,23 | 3,40 44,88
0,19 | 2,76 | 0,59 | 7,79 | 0,99 | 13,07 | 1,78 | 23,50 | 3,45 | 45,54
0,20 | 2.8 | 0,60| 7,92 | 1.00| 13,20 1,80 | 23,76 | 5,50 = 46,20
0,21 | 299 | 0,61| 8,05 | 1,02 13,47 | 1,82| 24,02 | 3,55 46,86
0,22 | 3,10 | 0,62| 8,18 | 1,04 | 13,73 | 1,84 | 24,29 | 3,60, 47,52
0,23 | 3,22 | 0,63| 8,32 | 1,06 | 13,99 | 1,86 | 24,55 3,65 48,18
0,24 335 | 0,64| 845 | 1,08 | 14,26 | 1,88 | 24,82 | 3,70 | 48,84
0,25 | 3,46 | 0,65| 8,58 | 1,10 | 14,52 1,90 | 25,08 | 3,75| 49,50
0,26 | 3,58 | 0,66| 8,71 | 1,12 | 14,79 | 1,92 | 25,34 | 3,80 50,16
0,2¢ | 3,71 | 0,67 | 8,84 | 1,14 | 15,05 | 1,94 | 25,61 | 3,85 | 50,82
0,28 3,83 | 0,68| 8,98 | 1,16 | 15,31 | 1,96 | 25,87 | 3,90 | 51,48
0,29 | 3,96, 0,69 | 9,11 ; 1,18| 15,58 1 1,98 26,14 | 3,95 52,14
0,30 | 409} 0,70 | 9,24 | 1,20 15,84 | 2,00 | 26,40 | 4,00 | 52,80
0,31 | 4,21 | 0,91 9,37 | 1,22 16,11 | 2,05 | 27,06 | 4,10 | 54,12
0,32 | 4,3¢ ! 0,72 9,50 , 1,24 16,37, 2,10 | 27,72 | 4,20 | 55,44
0,33 | 4,47 | 0,73 9,64 | 1,26 16,63 | 2,15| 28,38 | 4,30 | 56,76
0,34 | 4,5 | 0,74 | 9,77 | 1,28 | 16,90, 220 | 9,04 | 4,40 58,08
0,35 | 4,71 | 0.75| 9.90 | 1,30 | 17,16 | 2,251 29,70 | 4,5 | 59,40
0,36 | 48| 0,76 | 10,03 | 1,32 | 17,43 | 2,30 | 30,36 | 4,60 | 60,72
0,37 4,96 | 077110,16 | 1,34 | 17,69 2,35 | 31,02 | 4,70 | 62,04
0,38 | 5.09 | 0,78|10,30 | 1,36 | 17,95 2,40 | 31,68 | 4,80 | 63,36
0,39 | 522 | 0,79 10,43 | 138 | 18,22 | 2,45| 32,31 | 4,90 | 64,68
0,40 | 534 | 0,80 |10,56 | 1.40 | 18,48 | 2,50 | 33,00 | 5,00 | 66,00

Npumeyanue. K— xkuHeMaTHYeCKasi BA3KOCTb B CTOKCaX.
*J— BA3KOCTb B rpajycax JHriepa. .
Mpu Baskoctn Goaeweit 0,60 cTokca peKOMeHAyeTCs MOAL30BATHCA CJedylOLeH:
dopMya0il Aas I1epeBONA KMHEMATHYeCKOH BR3KOCTH B rpajycsl duraepa:

°3=132-Vk
rae V, — knuemarnueckas BA3KOCTb B CTOKCAX.



14. ORPENEJIEHHE TEMNEPATYP BCIIbIIUKHW MACEJN B AINAPATAX
BPEHKEHA M MAPTEHC-TIEHCKOI'O

TemnepaTypa BCHOHIUKH Macesa onpejesfeTcs OTKPHTHM H 3a-
KPHTBIM Crnioco6aMH. OTKPH THH CNOCOG ONpeae/eHHs TeMie-
paTyphl BCHBIUKH MaceJ OCyIeCTBJAfeTCs B anmaparte Bpenkeua, a
3aKpBHITHA cCTOC0O6 — B annapaTe Mapresc-IleHckoro.

Annapat Bpenxena (puc. 17) coctouT u3 ¢apdopoBoro Tras 2,
BCTaBJIEHHOTO B MECOYHYI0 GaHlo /, MOKOALIYOCA Ha KosbLe 4. Kojb-
0 4 4 /epxaTeqb TepMoMeTpa 6 NMPHKpENJIEHbl K IITaTHBY .

TemnepaTypa BCOBIIIKH HAa 5TOM
annapare  ONPEAeJAETCs CJaefy-
I0HUM 00pasom.

Hcnuityemoe Macao, y KOTOpO-
TO BCNBIIKA OXHAAETCA NMpPH TEM-
nepatype 220° uu BHIIE (Hampu-
Mep aBHaMacJ0), HaluBaeTcs B dap-
¢OpoBHIi THresb 1 B TaKOM KO-
JIMyecTBe, UTOOH ypPOBEHb €ro He
JOXOAMJI AO Kpas THras Ha 18 mm.
Eciau Temnepatypa BCOHIUKH HC-
NEITYEMOro NPOAYKTa OXHpaeTcs
Huxe 220° (06HYHO aBTOJBI), TO
yPOBEHb €ro [OJIKE€H He JOXOIHTh
J0 Kpasg Turasa Ha 12 mm. [locue
3TOTO THreJb 2 NOMeulalT B me-
COYHYI0 6aHI0 1; ypOBeHb NEeCKa B
GaHe mOJIXeH GBITh Ha ypOBHE Mac-
Ja B Turiae 2. Ecan 3TH  ypoBHH
COGJ/IOAEHH W ammapaT CTaHaapt-
HOTO H3TrOTOBJEHHS, TO JHO H CTEH-
Kd (apdopoBoro turas GyayT OT-
JeJNeHB OT CTeHKH GaHu [ Heo6xo-
AMMBIM cloeMm mecka (5—8 mw).

ITocne ycranos.ieHuss THras B
NEeCOYHyo 6aHi0 B MacjJo BCTaB-
JA€TCd TepMOMeTp 3, KaKk MOoKa- .

4 \

3aHo Ha puc. 17. Tepmomerp ycra- [ ]

HaBJMBAeTCA TaKHM 0Gpa3oM, YTO-
Obl BHICOTA CJIO Mac/Ja Haj pTyT-
HBHIM LIADHKOM PABHSAJIACh pacCTOs-
HHIO lIapHKa OT AHa THIJIA., [locse

T 7 i A

Puc. 17. Annapat Bpenkena aas
onpefieieHHd TeMIePaTypsl BCABILIKH
MAaCAgHBIX MPOAYKTOB:

3TOTO 3aXKHTalOT FOPeJIKY HJIH CHHp-
TOBKY H HayHMHAIOT HarpeBaTh ne-
COYHYIO 6aHI0, & Yepes Hee HCHH-
TyeMmbld nponykT. HMuTeHcHBHOCTD
HOA0rpeBa peryJ/IHPYeTcss Tak, YTOOH TeMIepATYpa Macsia NMOAHHMA-
jqacb Ha 10° B muHyTy. Korza A0 TeMmepaTypn BCHHIIKH MacJja
ocTaercs npaMepHo 40°, pasbHedIIMH IOAOrpeB CHHxKaeTcs 10 4° B
MHHYTY. 32 10° 50 OxHgaeMoi TemmepaTyphl BCUHIIKH Yepe3 Kax-
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MOMeTp; 4 — KOAbUO: 5 — WTaTHB; 6 — Rep-
KaTeNb TepMOMeTpa.



Ase 2° momorpesa NOABOAAT K MOBEPXHOCTH Macjia Ha pacCTosiHUE
OKOJI0 12 MM OT ero ypoBHA miaaMsa JJAuHOH 3—4 mm. Eciam ot moj-
HECEHHOro MJaMeHH HajJ BCel NOBEPXHOCTHIO HA MFHOBEHbE HOSIBHTCA
CHHee IUaMs, 3TO M GyJEeT BCHHIOKOH, a TeMNepatypa, MPH KOTOPOM
3TO NJaMsl. MOSIBHJIOCH, H OyAET TeMInepaTypOH BCHHINKH HCHHTYe-
MOro Mmacja no Bpenkeny.

Annapar MapreHnc-ITenckoro (puc. 18) cayxHT /M ompejeseHus
TeMHEepaTyp BCOHINKH Mace.a 3aKPHTHM cnoco6oM. OH COCTOAT H3
YyryHHOH BadHH 1, JIATYHHOTO pe3epByapa 2, TepmoMeTpa Ha 360° 3,

: KPHIIKH 4 H HOJCTaBKH.
KpHitka uMeer memras-
Ky, NPYyXHHHBEIH PHYaAr,
CAyXawui AJs OTOJABH-
raHHs 3aCJOHKH H aBTO-
MAaTHYECKOro HakJOHe-
Hgfi QUTHIBKA 3aMXHra-
TEeABHOW JIAMIIOYKH, H
32)KHraTe/JbHYI) Kepo-
CHHO-MACJSH Y0 J1aMIO0Y-
Ky ¢ ¢uTuiem.

Onpenenenue tremne-
paTypH Ha 3TOM anna-
pate Benerca ciaepy-
o1HM 06pasom.

B xopomo npomu-
THIA M IPOCYIIEHHBIH J1a-
TYHHEIA pe3epByapyuK -
2 Ha/JMBAIOT MCIHTYe-
Mblfi IPOAYKT HO YPOB-
HSl YCTyIa, HMEIOLIEerocs
BHYTPH pe3epByapuyHka.
Ilocse atoro pesepByap-
YHK, 3aKPHITHHA KpHILI-
KO CO BCTaBJEHHHM B
HEe TepMOMETpPOM, Oly-

CKalOT B UyryHHYIO BaH-

T T 27

!é/////,///{// /////7//,,/////////2//;////7 ///// /,,// ///; Hy ]. SaTeM 33XHIraior
Puc. 18. Annapar Maprenc-Tlenckoro ana onpenene- HCTOUHHK Tellia AJis1 Ha-
}lmﬁ TEMNEPATYP BCOBIUKH MacAAHBIX NPOLYKTOB: rpeBd MacJa (npmwy(:,
l~uyryHHas BaHua; 2 -- AaTysHbi pesepsyap; 3 — TepmomerTp; rasosas ropeJIKa HIH
4 — xpbiuka. CIHPTOBKA) H HayHHAIOT

[OCTeNMeHHO HarpesaTh

€ro C HENpepLBHEIM MepPeMEITHBAHHEM HCIETYEMOro NpOAYKTa.
Korpa wmacio Harpeto 1o TeMnepatypu Ha 30° HHxe OXHURaeMOil
TEMIIePAaTypHl BCIHUIKH, MOOTPEeBaHHE peryaupyercss Ha 2° B MHHY-
Ty. Koraa nponyxrt narpesaercs 1o Temrnepatypsl ha 10° Huxe npex-
TN0/laraeMOH TeMIlepaTypH BCHBILIKH, HAUHHAIOT npo6oBaTh Ha BCIBII-
Ky uepes xaxable 2° MOBHIIEHWS TeMOepaTyph. ABTOMAaTHUECKH
NOABOJAHMBIA (PUTHAEK 3a)KHraTeABHOTO MPHCHOCO6/eHUs A OJKeH
AaBaTb OTOHEK INAPOBHAHOH ¢opMbl xuamerpom 3 — 4 M. [lpm
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npo6ax HRa BCNHWKY 00538TEAbHO  NPEKpallaTh MepeMeurd-
BaHHe.

Ecau npH noaHeceHHH 3aXHraTeAbHON JAMIIOUKH NOABHTCA CHHee
nJlaMsl, pacmpoCTpaHsionieecs HAJ BCeH NMOBEPXHOCTBIO MNMPOLYKTa,
3aMEeYaioT TeMmeparypy, KoTropas H OyneT TeMIepaTypoil BCIBIIMKH
no Maprenc-Tlenckomy, ‘

Pasuuna B TeMnepaTypax BCHBIIKH OZHOFO M TOTO e NMpPOAYKTa,
onpeneseHHas B anmapate Dpenkeda u B amnapate MapTtenc-Ilen-
CKOro, HOJXHA COCTaBJATb NpuMepHo (He oGsi3ateabHo) 20°
J10 ob6bacHAeTcs TeM, uTO B ammapate MapTtenc-TleHckoro o6pa-
3youlHecs ‘mapbl HCOHTYeMOro NPOAYKTa CKOpee HOCTHIaiOT KOH-
UeHTpaUHH ropwodeit cmecH. Takas cMecp obpadyeTcfi H B ammapare
Bpenkena, Ho mpu Gosee BHICOKOH TeMmepaType, TaK KaK YCJIOBHSA
JKOHIEHTPAllHH N1apoB B amMaparte OTKPHTOro THNna (BpeHkewa) menee
6.1arOTNPHATHH.

HecmoTps Ha mpocToTy KOHCTpYKUMH anmapata DpewkeHa, pe-
3yJbTaThl ONpefe/eHHs TeMNepaTyphl BCIHIIKH MaceJ B 3TOM alma-
pate MoJy4aloTcsl C JOCTaTOYHO# TOYHOCTHIO.

15. ONPEAEJIEHUE TEMIIEPATYPbl 3ACTHIBAHUS MACEJI

TIlpu6op ans onpenesieHus TeMIepaTypH 3aCTHIBAHHsI Mace COCTOHT:

1) u3 TepmoMetpa c rpagyupoBkofi no —40° mia omnpeaeneHus
TeMIepaTypH 3aCTHIBaHUs aBHamacea H 10 —60° 111 onpene/leHHs TeM-
nepaTtypbl 3aCTRIBAHHSI 3HMHHX Ju3eJbHEIX TOIVIHB, HEKOTOPHX HH-
AYCTPHA/IBHHX H CIEenHaJbHHX Maces;

2) M3 BaHHH /19 OXJagHTeJbHOH CMeCH;

3) U3 MPOGHPKH AHaMETPOM OKO./I0 15 MM H BRCOTO# OKosM0 150 MAu.

TeMmuepaTypa 3acTHBaHHs Mace] ONpefeisercs CJAeAyIOlHM 006-
pasom. .

HcnnTyemoe mMac/io HaiuBalOT B MPOGHPKY Ha BHCOTY 3 CM, NpO-
GUpKY 3aKpHBalOT MpoGKoit U Harpesator a0 50°. [locie aToro mpo-
GHPKY C HarpeTHIM Mac/iOM TOYHO B BePTHKA/JIbHOM IOJIOXEHHH
IIOMEIUAIOT B BaHHYy C OXJajHTe/]bHOH cMechlo. Korga Macio nocCTHr-
'HeT HeoOXOLMMOH p/ii NaHHOTO ONBITA TeMNepaTypH, ero npomoJ-
KAIOT BLLIEPXKHBATH B BaHHe elLle B TeyeHHe 5 MuuyT. [locse 3Toro
HpoOHpPKY CTaBAT B BaHHe moj yrioM 45° K ropusosTy, MOC/A€ 4Yero
BEIHUMAIOT M3 OXJaJauTebHOfi CcMeCH. Ilpu srom HabawogaioT: eCIH
NOBEPXHOCTb MacC/a nepneHauKyJ/IsipHa K OCH NPOOGHPKH, TO OHO CUH-
TaeTCA 3aCTHIBUIMM; €CIH xe He MNepneHauky. spha (T. €. CABHHY-
JaCh), TO MACJO0 NPH faHHOAK TemmepaType CYHTAeTCS HE3aCTHIBUIMM.

uTepmomeTp BO BCe Bpems ONHTa HaXOAHTCs B NPOOHpPKe, H PTYT-
HbIH MapHK ero HOrpyxeH B HCOHTYEMOe MacCJo.

Ilpn onpenenenun TemmepaTyph 3acTHBaHMS Maces 3HMOi, NPH
YCIOBHH HajHuHA JOCTAaTOYHO HH3KOH TeMmnepaTypol BO3ayxa, A1
HPOH3BOACTBA HAMEUEHHOro HCHEITaHUS ciaeiyeT NmoJsb30BaThCA HH3-
KOH TeMNepaTypoil BO3AyXa. Y CJAOBHA HCIHTAHHA MpPH 3TOM OCTalOT-
Cs1 T€ K€, 'yTo H MNpPH n[O/b30BAHMH BAHHOH C OXJaXpalolmed
CMECBIO,
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16. ONPEREJIEHUE BOJibl B MACJAX

Bozxa B Macaax B BHje OTAEJbHOrO C/10sl OGHapYXKHBaeTCsi OTCTaH-
BaHHEM MacJ/a B COCyZe B TeueHHe HeCKOJbKHX 4aCOB NpPH KOMHAT-
Hoit Temmeparype. Ilis onpeneseHHss HaJH4HsA BOJAH B MacJje, HaXo-
pAmeMcs B 60UKaX WJIH UHCTEepHaXx, HeO6XOAHMO B3ATh Npoby Macia
€O AHa eMKOCTH, HalHTb B K0/I0Y H MOCTaBHTb Ha HECKOJbKO 4aCOB
B TeIJoe MecCTo.

Kpome oTaenbHOTO €105, BOJA MOXeT HAXOAHTbCA B Mac/e B BHe
e aMyJbCHH. [laf ompeneseHHs HaJH4YHS BOIH He06XOauMO HebOJb-
II0€ KOJHMYEeCTBO NepeMeuIaHHOTO Mac/Ja HaJuTb B MNPOGHPKY 10
BHICOTH 80—90 MM H CMOUYMTH 3THM MAaC/IOM BHYTPEHHIOIO CTEHKY
npo6upkH. [lpo6upka nmomeniaetcs B MacaaHy1o OaHio,
Harpetyio 10 160—180°, WM HemoCpeaCTBEHHO Ha CJa-
OBt OroHb. B Cayuyae ~NpPUCYTCTBHsI BJarH MpoGupKa
B3paruBaeT H CJIOH Mac/jd, MOKPHIBAIOUIHH CTEHKH, MYT-
HeeT OT BOJH, KOTOpas ocejaeT Ha MacC/Je MeJKHMH
KalJIsIMH.

Ec/u Ipy HCOBITaHHH, IPOBEICHHOM JIBaXK K, HAabJI0-
JNaeTcsi TOJAbKO MaJO3aMeTHH TpeCk H BCIIeHHBaHHE
HIH TOJBKO BCNleHHBaHHe 10 Temmepartypw 130° TO
CYHTAeTCs, UTO MacC/JOo Bjard He conepxHT. [IpH atom
HCIOBITAHHH 2KeJaTe1bHO HMeTb B NMPOOHPKE C MacC/ioM
TepMOMETp, MO KOTOPOMY H HabJi0gaTh 3a TeMIepaTty-
poit MacJja.

KouinuyectBeHHOe oOlpeneieHHe BOABI NMPOHU3BOIHTCH
B annapate Jluna u Ctapka, KOTOpHI# MOKa3aH Ha pHc. 19.
B kpyrionoHHyo wmeTaiHueckyio ko0.6y [/ Ha Kop-
KOBOH HMJH pPe3HHOBOi MpoOKke MOCaXeH MPHeMHHK-J0-
Byuika 2. [I[pueMHHK-I0BYIIIKa H3rOTOBJEH H3 CTeKJa H

Puc. 19. Anma-
par duda H
Crapka pid on-
peleneHHs CO-
IepXaHHA BO-
Ibl B Hedrte-

MPOAYKTAX:

l=koa6a; 2—npu-
eMHHK - JOBYLIKA;
3 — XONOKHALHUK.

UMeeT IUJIHHAPHYECKYI0O NpPOGHPKY C KOHHYECKHM KOH-
IOM A5l yJaBJHBaHHA BOJH. DTa NpPOGMpPKa TrpanyH-
pOBaHa Kak B CBOeil NMJAHHAPHYECKON YacTH, TaK U B
KoHHueCkOH. C BEepXHHM OTBEpPCTHEM INPHEMHHKA-JIO-
BYWIKH Ha NMpoOKe COeNHHAeTCd XO0JOoaHAbHHK 3. XoJ0-
IHIbHHK TpeacTaB/seT CcO60# BHYTPeHHIO TpyOKy,
NpunasHHyIo Kk MydTe. Hepes sepxuee oTBepCTHE MYDTH
BIIyCKaeTCs BOJAAa H3 BOILONPOBOAA, a yepe3 HHKHee OT-
BEpPCTHe — BHIYCKaeTCs.

OnuT NPOH3BOJUTCH CJEAYIOWHM 00pasoM.

B ko0.16y nanuBalor 100 2 xopouro mepeMeuraHHOro macJja, A0-
6aBasiorT 100 2 TpakTOPHOro AMTPOHHA H 6 pPOCAIOT HECKOIBKO KYyCOd-
KOB Her./1a3y poBaHHOro ¢asHca H/IH MeM3Hl.

+ Kouaby c

MOMOIBI0 NMPOOGKH INPUCOEIHHAIOT K OTBOAHON TpybKe

NpHeMHHUKa-10BymKH. K NpHeMHHKY-I0BYLIKE B CBOIO Oodepenb INpPH-
COeIHHAIT Ha NMPOOKe XOJOIMJIbHHK TaK, YTOOB HHXHHH Kpail KOCO
Cpe3aHHOro KOHNA ero NPHXOAHJCA NMPOTHB CepeIHHH OTBOAHON TpyO-
kH. [Ipo6KH nO/KHBL OHTH 3aJdTH KOJJIOAHYMOM BO H30exaHHe
NpONyCKaHHa MapoB.
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Becs mnpu6op B CcOOGpaHHOM BHAE MOHTHPYETCS Ha MITaTHBe.
B Xxo/s0ZM/IBHHK BIYCKAlOT BOAY H NOA KOJGOH 3aXHramoT ro-
PesIKy.

Harpes BeneTcsi OCTOPOXHO C TAKHM pPacyeToOM, YTOGH B Opu-
‘@MHHK-JIOBYIIKY a1ano0 2—4 KallJiu B CeKyHAy. Ecau K KOHLY Onbira
BO BHYTpeHHel TpyOKe XOJOIH/JIbHHKA 33aA€piKajoCh HECKOJbKO Ka-
fieJb BOJAH, TO 3Ty BOAY CMHBAIOT 60J/iee CHJAbHEM KHIISTYEHHEM HJIH
CHHMAIOT CTEK/SHHOH NMaJOUKOH C PE3MHOBEIM HAKOHEYHHKOM. [lepe-
TOHKY NPEKpalialT, Korja 00beM BOJH B IPHEMHHKE IepecTaHer
YBEJIHUHBATHCA H KOTJa BEPXHHH C/IOH PAaCTBOPHTE/S B JIOBYLIKE-TIPH-
€MHHKe CTaHeT COBEePUIEHHO NPO3PayHbIM.

[Tocse Toro xak NPHUEMHHK M COGPABIIASACA B HEM BOJA NPHMYT
KOMHATHYIO TeMIepaTypy, OTCUHTHBAIOT KOJHYECTBO NEePerHaHHof
B IPHEMHHK BOAH. B IpHeMHHKe BOJa HAXOJHTCA B HUKHEM CJOe,
a 4acThb PaCTBOpPHTEJ/I — B BepXHEM CJoe.

Ko/inyecTBo KYyGHYECKHX CAHTHMETPOB BOJM MpPEACTaBJASET CO-
‘00N BECOBOH TNpPONIEHT BOAL B Macje. Tax, HampHMep, €CaH BOJLI
umeercsa 0,75 ciM®, T 3TO 3Hauyut, yro B Macae 0,759 Bogw IO
BECY.

Eciu B npHeMHHKE HaXOIMTCA 3HAYHTEJbHOE KOJMYECTBO BOJH H
pacTBOpUTE/Nb HPH 3TOM MYTHBI, TO NpHeMHHK Ha 20—30 MuHYT
[IOMENIal0OT B TOPSYYI0 BOAY M/ OCBET/IEHHs PacTBOPHTE/S, 3aTeM
‘CHOBA OXJIaXJAIT €r0 H OTCUMTHIBAIOT COJAEpKaHHEe BOJH.

Ilast ompeneseHHst O6b€MHOTO INPOLEHTA COJNEPKAHHS BOAH CJe-
JayeT HaauTb B K06y He 100 2 macaa, a 100 cmd,

3nas BeCOBOH NMPOLEHT BOAK, MOMKHO ONpEIeNHTb 0GbEM IIyTeM
YMHOXEHHSI BECOBOTO NpOIEHTa Ha yAe/]bHHH Bec.

Pasunna Mexay ABYMs NapaaieJbHHMH ONpeIeeHHSIMH He JOJIK-
Ha NMpeBHINATh OJHOTO Je/JeHHs I'PafyHPOBKH JOBYIIKH.

17. OBHAPY)KEHHE CJENO0B BJIATH B MUHEPAJIbHBIX MACJIAX

[Tpu6op aas onpeneaeHusi CJ1eN0B BJArH B Macjae COCTOHT H3 CTeK-
JSHHOH TpoOHpKH nuameTpoM B 10—15 mm n BuicoToit 120—150 M,
Mac/asgHOH 6aHH, XHMMHUECKOTrO TEPMOMETpA, pajyHpOBaHHOro OT 1 10
"200° (uepe3 1°), n rasoBoft uaM JI060H APYroit ropeixH.

MacasHaa Gausi nmpeacTaB/seT CO60H NMAHHIPHYECKHH COCyl aua-
meTpoM oxo0s0 100 mm m BHCOTOH OkOMO 90 MM, CHAGKEHHBIH Me-

* TaJaaMuecko# kpoimkod. K kpeliike Ha pacctosHun 10 mm oT gHa
6aHH TpH MNOMOINM META/JJIHMYEeCKOH CTOHKH NIpPHKPEMJIeH MeTaJjiue-
CKkHit Kpyr. B Kpbllike H COOTBETCTBEHHO B KpYre Cle/iaHH OTBep-
¢THs /1S NIOMELIeHHs B HUX TePMOMeETpa H NPOOHPOK.

Baus, samosHenHass wa 80 MM CBOedl BHICOTH MHHEpaJbHbIM Mac-
JOM C TeMIepaTypoil BCIHIIKH He HHxe 240°, ycraHaB/auBaeTcs Ha
TPEHOXHHKE M HarpeBaeTcs N0 TeMmeparypr 1754 5°

B cTexk/siHHY10 TPOOHPKY, NMPEABADHTEIBHO TILATEAbHO NMPOMBITYIO
H BHICYLUIEHHYIO TeIINM BO3JyXOM, HAJHBAIOT HCIHTyeMOe Mac/0
npy KOMHATHOH Temmnepartype n0 BHcoTH 80—90 mm. Ilpo6upky 3a-
KPHBAIOT NPOGKOli, B OTBEPCTHE KOTOPOA BCTaBJEH CYXOH TepMOMETP.
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Illapux TepMOMeTpPa AO/KEH HAXOAHTbCH Ha PABHHX PACCTOSHHIX OT
creHOK mpo6upku H Ha 20—30 mMm OT AHA NPOGHPKH.

[Tpo6HPKY C HCIHITYEMbIM ‘MaCJOM BePTHKA/IbHO BCTaB/ASIOT B HAarpe-
Ty10 6aHI0 1 B TEYeHHe HECKOJBKHX MHHYT HabawoxalT. B cayuae
Ha/JH4YUs B HMCIIHITYeMOM Mac/e BJard OHO IIEeHHTCs, CAHIIEH TPecK,
'IpOGHpKA, B3JAparuBaeT, a CJI0OA Macla HA CTeHKAaX MPOOGHPKH Bhile
YPOBHS €e 3a/HBa MYyTHeeT.

[IpuCyTCTBUHE BJIaTH CYHTAETCH YCTAHOBJEHHHM, €CJAH CJAbILIEH sB-
HH#i TpPeCK He MeHee ABYyX pas.

ONHT NOBTOPSIeTCH, €CJAH INPH NEepBOM HCNBHITAHHH HMEIOT MECTOo:
1) oxHOKpaTHBI TpeCcK M BCIIEHHBaHHe, 2) Ma/I03aMeTHHI TpPecK B
BCIIEHHBaHHe, 3) TONbKO BCIEHHBaHHE,

Ecan mpy NOBTOPHOM HCIBITAHHH HOBOro o6pasna Macia BHOBb
O00HapYXHBaeTCd OJHOKDPATHHH sABHHIH TPeCK M BCIIEHHBaHHe, MNpH-
CYTCTBHE BJIATH CUHTAETCH YCTAHOBJEHHBIM.

Ec/au xe npH mMOBTOPHOM HCIHTAHHH BHOBb HAaOJIONAIOTCSA TOABKO-
Ma/03aMEeTHLIA TPECK H BC{ICHHBaHHE WJH TOJbKO BCIEHHBAHHE IIPH
JIOCTHIKEHHH TeMIepatyps B mpo6upke 130° TO cuuTaercsi, 4TO HC-
AHTYEMOE MacJ0 He CONEpKHT BJAarH.

YKa3aHHHM METOJOM MOXHO OMNpejeNsTh TOJbKO NPHCYTCTBHE
WJIH OTCYTCTBHE BJATH, HO He/b3sl ONpeleasTb KOJHUECTBO €€ B HC-
nuTyeMoM Mac/ae. Kpome Toro, ykasaHHHH MeTON B HEKOTOPHX CJHYy-
yaAx MaeT Pe3yJbTATH B 3aBHCHMOCTH OT HHJIUBHIYaJbHHX OCOOEH-
HoCcTel pabGOTHHKE, MPOM3BOAKIIEr0 OMLIT (OcTpoTa cayxa). [lostomy
JAHHBIA METOJ He SABJAAeTC OOBEKTHBHHM METOJOM HCIHTAaHHA H,
cJeJoBaTe]blio, He JaeT TOYHHX Pe3yJbTaToB.

Ojnako, MOCKOABKY YKa3aHHHM METOJOM MOXHO OGHapyXHTb B
Mac/le IPHUCYTCTBHE BJArH B BeCbMa MaJ/JHX KOJHYECTBaX, T. €. B
TaKHX KOJIHYECTBaX, NPHCYTCTBHE KOTOPHIX HE MOM¢ET O0Ka3aTb OTpH-
naTteJbHOE BJMAHHE HA 3KCIJIOATAlMI0O MAUIHH B JIOOHX YCJIOBHAX,
TO Jaxe B CaMHX OTBETCTBEHHbIX C/Jy4asgX MOXHO IOJb30BaThCA
annapatom [una u Crapka M IO faHHWM aHA/JH3a HA 3TOM aMnapare
MOXHO CJe/]1aTh OKOHYaTe/JbHHE BHBOJIbI O COJEPXKAHHH BJATH B HC-
OLITyeMOM MPOJyKTe (Macjo, au3eqblibie TOIN.IBA).

18. OTIPE[EJIEHHE KOPPO3HHM NMPOBOH HA MEHYIO MJACTHHKY

Ilpy Ha/IHYNM B TON/NUBE AKTHBHHIX CEPHHCTHIX COEJMHEHHI HAK
CepH MOXET HMETb MeCTO KOoppo3us (pa3befaHHe) Taph, B KOTOPOH
TOIVIHBO XPAHHUTCA HJIH TPAHCIOPTHPYETCs. IDTH Ke BPEAHBbIE NpHMe-
CH MOTYT CIHOCOOCTBOBATh PasbeAaHHIO TONMJHBHOH MarucTpaau, 6aKoB-
M gseraseid asurarens. [103Tomy HEKoTOpHIe COpPTAa TOMJIHMB HEOOXOIH-
MO IPOBEpPATH HAa AEHCTBHE HX HA MeETa Il

B xauectse crangmaprHoro metona B CCCP npumeHsieTcs MeToz,
IIpH KOTOPOM YCTaHAaBJIMBAETCA H3MEHEHHE IIBETa MEJHOH IVIAaCTHHKH
nocJe JEACTBHsI HAa HEE TOIJHMBOM, B KOTOPDOM PacTBOPEHH CepOoCo-
JAepaKamue BeIecTsa.

OnbIT NPOU3BOIUTCA CAELYIOUUM OGPa3oM.

TonauBo mpexBapuTeNbHO NPOCYIIMBACTCS CEPHOKHCIBIM HaTPUEM.
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Jlas sTOro Ha MeETaAZMYECKOH IJIACTHHKE CJAEerKa NPOKAaNHBAIOT He-
CKOJIBKO KyCOYKOB CEDHOKHCJIOro HaTpHi. Ilocse Toro kak cepuokmc-
JMp# HATPUA OCTHHET, €ro OMYCKAalOT B CKJAAHKY € HCUHTYEMBIM TOI-
"JmuBOM. B TakoM BHAe HEOGXOIMMO AepxaTh TOIJHBO B TEUeHHe
2—3 uyacos. .

[Mepen ucnbiTaHHeM HEOOGXOAHMO NPHUTOTOBUTH MEIHYIO IVIACTHH-
Ky nJapHo#t okoso 40 mm, mupuHOA 10 MM M ToamuHOM 2 Mmm. Tlaa-
CTHHKA JOJIXXHA OHTb H3rOTOBJEHA H3 YHCTOH 3JEKTPOJHTHYECKOH
menu. [IpHroToBJI€HHYI0 1O pa3MepaM NJIACTHHKY HEOOXOZHMO Tiua-
TeAbHO OUHCTHTB HaxayHo¥ OyMaro#t Ne 1, a 3aTeMm HaxJauHO# Gyma-
roit Ne 00.[locsie akKypaTHOA OYHCTKH Ha)XZAuHOW 6yMaro# co Bcex
CTOPOH NJIACTHHKY INPOMBIBAIOT CHOHPTOM H 3)HPOM H MNPOCYmiH-
BaIoT.

B npo6upxy 4 (puc. 20) HanHBAIOT BHCYWIEHHOE TOMJHBO 5, NpH-
MepHO Ha BHCOTY 60 Mm. 3aTeM wunnaMu aKKypaTHO ONYCKAalOT B
npo6HPKY MENHYI0 IIaCTHH- -

Ky 3. TlpoGupky ¢ miacTuh-
KOH 3aKpHBAalT NPOGKOH H
ONyCKAalOT B BOJAAHYyIO 0aHIo
-1 ¢ TepmomeTpoM 2 TaKuMm
06pa3oM, yToOH ypOBeHb BO-
Abl B 6aHe GBI/ BHE YPOBHA
TOINBA B NpobHpke. B 6ane
10 A€PKUBACTCS TEMIEpaTy- .
pa B 50° momyckaercs pac- .y - gt
xoxaenue Ha =+ 1°C, - <

[lpoGupka momxHa Haxo- “
JUTbCA B 6aHe B TeyeHue 3
4acoB, NOC/JAE€ Yero OHa BHHH-
MaeTcsi M3 BOJAHOH G6GaHu,
TOIIMBO U3 HEE BLIIHBAeTCH,
a MeJHasd IIJAaCTHHKa OCTO-
POXHO H3BJI€Kaerca. [lia-
CTHHKY Ha 1—2 MHHYTH ony-
CKaIOT B Yaulleyky ¢ MOJo-
TPETHM aNeTOHOM HJH CIHp-
TOGEH30/IbHOA  CMeChIO, /IS VI
TOro 4TOGH CMHTBL 06paso- Puc. 20. Annapat Ans MCHBITAHUS TOPIO-
BaBUIYIOCA CMOJY. 9ero Ha Koppoauio (npo6a Ha MejHylo MAa-

Ounenka paspegaiomero gef- CTHHKY):

CTBHS TONJIABA TPOH3BOMMT- ;.. wonsman Gams: 2 — TepMoMeTp; J — MEANAR Nad-
cd HyTeM cpaBHemm nBeTa CTUHKa; 4 — npobupKa; O — BLICYIUEHHOE TOMNAMBO,
MJIACTHHKH, INponexueii wuc- . _
NbITANHA, CO CBeXEH MeAHOH miacThHKOM. TOM/IMBO CYUHTAETCS Bbl-
AC€DPKABUIHM HCILITAHUE, €C/H HCNHTAHHASA IVIACTHHKA COXPaHHIa CBOK
HBET HJIH MOKPHIJIACh XEATHMH, DO30OBHIMH HJIH OpAaHXKEBHIMH HajleTa-
MH W/ NATHAMH. TONJHMBO CYMTAeTCS HE BHIEPIKABUINM HCIHTAHUS,
€CJH TJIACTHHKA NOKPHIIACh HAa/NeTOM APYroro LBeTa (CephiM, KOpHY-
HEBLIM HJIH YEPHHM). '

Hist kaxnoro o6pasua NpoOM3BOAMTCA IO ABA HCIHTAIHUSA.

73



19. ONIPEAEJNEHHE KHCJOTHOCTH B MACJIAX
(OCT 7872, MU 25r—36)

.B pasauuyHbIX Ccoprax Macesa (aBHANMOHHBIX M ABTOTPAKTOPHHIX)
BCEr/Ja CONEDPIKUTCH HEKOTOPOE KOJHYECTBO OPraHuyeckux xkuciaor. Co-
JlepKaHHe OPraHHYeCcKHX KHCJIOT B TOM HJAH APYTOM COPTe Macesa He
JONYyCKAeTCs1 BHIIe OINpeAe/]eHHOH HOpMH, mpeaycmorpenHoit OCT.
(O BpeaHOM neiCTBHH OPraHHYECKHX KHCJIOT Ha JeTajH [ BHraTe/s
cMm. raasy 1V).

Meron onpegesends KHCJAOTHOCTH (KHCJAOTHOTO 4YHC/AA) 3aKJIO-
YaeTCss B M3BJI€YEHHH H3 MAac/Ja KHCABIX COCTABHBIX YacTel KHISUIUM
CIHPTOM H THTPOBAHHH HX €IKHM KaJH.

KHc/0THHIM 4HC/IOM Ha3bBAaeTCH KOJHYECTBO MHAJHUTPAMMOB €[
koro kamu KOH, Tpebyiouieecsa Aasi HefiTpasu3anuu 1 2 MHHEpasab-
HOI'0 MacJja.

Anmapatypa AJas1 ONpefe/eHHst KHCIOTHOCTH B MacjJaxX COCTOHT H3
ABYX Koa6 Dpaenmeitepa va 200—300 Ma Kaxas, CTEKITHHON TPYGKH
IJuHON He MmeHee 600 mm u guameTpoMm He meHee 10 mM, CKIAAHKH
JJI8 pacTBopa efKoro kaau Ha 1—2 z, Gioperku Ha 25 cu® ¢ geae-
Husamu uepe3d 0,1 cm® M 31eKTPHUECKOH NMJIHTKH HJIH ADPYroro Harpe-
BaTe/bHOro npubopa. ¢

B kayecTBe peakTHBOB NPUMEHSIOTCS:

1) Y3 N cnupTOBO# pacTBOp €AKOro KaJu;

2) aTHa0BHH cIHPT — 96° peKTH(pHKAT;

3) uHaukaTtop —1-npon. CHUPTOBOH pacTBOp (eHosndTaAeHHa.

B onny koa6y Jp/enMefiepa HaIMBAIOT B3BEUICHHYIO Ha aHaJH-
THYECKHX Becax HaBecky Macia 8—10 2. B gpyryio kxoaby DpaeH-
meitepa HaauBaotT 50 cu® cmupra, 3aKpHIBAWOT KOJAOY NPOGKOI CO
BCTaBJEHHOH B Hee CTEKJIAHHOH TpyOKO#, Hrpaomei poab o06paTHOrO
XOJIOAMJIBHHKA, W KHUNATAT CIUPT B TeueHHe 5 MHHYT. BO BpeMs Ku-
NAYEHHs H3 CINHUPTa yJaAdeTcs PAacTBOPEHHas B HeM YIVIEKHC/IOTA.

[TpoxunsiyeHHH# CIUPT B ropsiueM COCTOSIHHH HEHTPAIH3YIOT 1/,
N CUHPTOBHM PacTBOPOM €JKOTO Ka/H B MPUCYTCTBUH (DeHOJPTAIeHH].

HefiTpasn3oBauHH COHPT BLIIHBAIOT B KOJIOY C HABECKO MacJa,
K00y 3aKPHIBAIOT NMPOOGKOH# CO BCTABJEHHON CTEKJASHHON TPYOKOH H
COAEepKHUMOe KOJIObl KHOATAT B TeyeHHe 5 MHHYT NPH NOCTOSHHOM
B306a/THIBaHHH,

ITocne xunsiyeHust CMeChb THTPYIOT B FOpSiUeM COCTOSIHHH Y[,y N
CIHPTOBHIM PaCTBOPOM €AKOTO KaJH B IPHCYTCTBHH HECKOJBKHX Ka-
nenb (eHoadTaIeHHA. :

KucaoTHoe uncao Buuncasiior no dopmyJie

KHC/JIOTHO® YHC/IO =
rae nn - 4yucao cm® '),y N CnHpTOBOrO pacTBOpa €IKOTO KaJH, KOTO-
poe IMoULIO HA THTPOBAHHE;

T — THTp CIIHPTOBOrO PacTBOPA €AKOTO Ka/lH, BHPAKEHHHI B M2;

P — HaBecka.

PacxoxeHne Mexnay IByMs Ompelre/eHHsIMH LOMYCKAeTCs:

npu KHcA0THOM uucae xo 0,1 sz He Goinee 0,02 42
» n » » 1 » » ” 0,05 »
» » cebILIC 1 . » . 0r
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20. OAPEAEJIEHHE KOKCYEMOCTH HE®TENPOXYKTOB
0 METOY KOHPAJCOHA

(OCT Ne 5, § 27)

IMpu6op KoupaxcoHa Ais omnpeleseHHs KOKCYeMOCTH Hedrenpo-
AyKkTOB (puC. 21) MMeer caepyiouue aeraau: GpapdopoBui THreqb [
IJIs 3aJ4MBa HedTENpPOAyKTa IHaMETPOM 45—46 MM H €MKOCTbIO OKO-
J0 25 cm3; KeJe3HB THreJb 2 ¢ YYTYHHOH KDBIIIKOH, CHaGXEHHOI
oTBepCTHEM IS BhIXOJa NMapoB HeTenpoaykTa, AHAMETPOM 65 M,
BHICOTON 38 MM M €MKOCTHIO OKOJO 75 cM®; wenesHBIH THTeJb 3,
cHaOXeHHB i OOLIKHOBEHHOH KPHINKOH, auameTpoM 80 MM, BHCOTOH
60 MM U eMKOCTbIO OKOomo 180 ca?;
(papopoBuil TPeyrolbHHK 4, Tpe- -
HOXHHK §; ac6ECTOBHI HJH XeJaes-
HBt Mydeab 6 ¢ JJHHOH CTOPOHH
15—17 cm, BHCOTOII 3 CM, C BEPXHENH
npope3bjo [/ BCTaBAEHHS THIJIEH
AHAMETPOM 9 cm M HHXKHEH — quame-
TpoMm 8 cM; acOeCTOBHIH HAH Ke/le3- ! )
HBI KO/maK ¢ Tpy6Oo#t 7; 1uameTp KoJl- 7 A
maka 12,5 cm, BHICOTa IHJIHHApDHYE- /2 \E
CKOHl uacTH 3 CM, BHICOT4 KOHHYE- ‘
cxoit yactul,8 cM, BeicOTa TPYOBl 5 CM,. == \\\\///
auameTp Tpy6u. 6,2 cm; ropeaxa 8c \&‘/
CHJILHHIM IIaMEHeM, -

—

%z

B TouHO B3BeuIeHHOM (peaBapu- P) -5
TeAbHO NpOxajJeHHoM) appopoBoM /
THrJe OTBeWwHBaT oKoJao 10 2 Hed-
A e/

TENpOAyKTa, CTaBAT 3TOT THreJb B
TeHTpe MeJe3HOro THUIJsA H TOCIen- Puc. 21. Ilpubop Kowpancoua:
HHil HAKPBIBAIOT KPHIIKOH, 2KeI3HBA | _ 41 0woposmin turens; 2 — wenes-
TUreJp CTaBAT B CBOIO oyepeap 35'?;)3 Tg;eg;;ﬁi—eﬁenesuu{x Tsnre;u,;
BHYTpb APYTOTO XeJIe3HOTO THI/, Ha o e neamEsh Myhenns 7~k
JHO KOTOpPOTro HAaCHIalT MeCcOoK, H nak c 1py6odt; § — ropesxa.
HAKPHIBAIOT KPHUIKOH. Bcio cucremy
THIJIel CTaBAT HAa (appopoBuil TPEYTOJIbHUK, TOJIOXEHHHI Ha Tpe-
HOXHHK BHyTpb My(eas, W HAKpWBAOT KoamakoM. JIHO HapyxHOro
THiVIS HArpPeBaioT CHJIBHOH TOpe/aKo#, IIaMst KOTOPOH AOJIKIO OXBa-
THBATh GOKa THIVIS BHYTPH Mydeas. '

Korpa HedTenpoAyKT HAauMHAET Pa3laraTbCsi U HCHAPATHCSH, TL1a-
Msi TOPEJKH PEryJMpyIOT TaK, 4TOGbl MJIAMs 3aTOPEBIIMXCi MPOAYK-
TOB pasnoweHHs MOJHHMANOCh NMOA Tpy6O# KoInaka He BHIUE 5 cu.

C mpekpaieHieM BbAeTeHHs [a30B JAOBOAAT [/1aMs TOPEIKH A0
fepBOHAYA/IbHOil BEJTHUHHLL H TPEIOT AOKPACHA AHO HAPYKHOrO THI-
Js1 B TeyeHue 5 MUHYT.

Bce HarpeBaHne INPOAO/DKAETCS OKOJO noJydaca (ans Jslerkux
tiedTenpo yKTOB HECKONbKO MeHblle, 4eM AId TAXKEJABIX).

[To OKOHUYaHHH HATPEBAHHS THTe]b OXJIAXKJAIOT, HE CHAMA’ KpPHIL-
ku. [Tocse sroro ¢apdopoBHE THreab BBHIHHMAIOT, OKOHHYATEILHO
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