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YIK 614.841.41

Pacger OCHOBHMX HOKa3aTe/ieli MOXK2POB3PHBOONACHOCTH BEHISCTB
K matepuanos: Pykosoacrso. — M.:. BHUMUIIO, 2002. — 77 c.

B Hacrosiniee BpeMSi 3HAYHTENLHO YBEJIHYWICH CIIEKTp BeELLECTB
H MaTepyHaioB, NPpHMEHAEMBIX B OBITY M Ha npou3BoacTse. A npaBWIb-
HOro NPUMEHECHHUA NAHHKIX BEILECTB U MAaTepHaJIOB HEOOXOAMMO pacrioia-
raTb CBECACHHAMH 1O MUX OCHOBHBLIM ITOKA3ATE/ISAM [10XapOB3pbIBOOMACHO-
CTH, KOTOpbIE 3a4acTyI0 OTCYTCTBYIOT, 2 IKCIEPHMEHTAIbHO OIPEACIIHTD
nogyac ObiBAET 3aTpPYAHHMTENbHO. B CBA3M ¢ 3THM /U1 NpPaKTHUYECKHX pa-
OOTHHKOB MCNBITATCAbBHLIX ITOXAPHBIX J1abopaTOopHi, HOPMAaTUBHO-TEXHH-
YECKHUX OTHAEJOB, NOAPAa3ACICHHUM IIOXAPOTYUIEHUA BO MHOTHMX CJydYasx
LeIECOO0pa3HO INOAb30BATbCHA PACYETHHIMM METOJAMH ONpeleieHUs TOKa-
3aTeJieH TOXAapOB3PhHIBOONIACHOCTH BELIECTB U MAaTEepHAIOB.

B Hacrosiliee BpeMs pacyer IoKasaresieil noxXxapoB3phlBOOIIaCHOCTH
BCILCCTB H MAaTCpHAIOB NPOBOAAT B COOTBETCTBHH C PYKOBOICTBOM
“Pacyer OCHOBHHEIX TIIOKa3aTeJlel IOXApPOB3PbIBOOMIACHOCTH BELIECTB
M MarepuanoB”. PenakiMs JaHHOro AOKYMEHTa, M3JaHHoro B 1985 r.,
K HaCTOsALIEMY MOMCHTY BPEMCHHM B 3HQUMTEJIBHONM CTEIeHH ycTapena.
B cBfI3H C nosgBIEHHEM HOBBIX 3HAHUM, 0DODlIIEeHHA CBEACHHH MO nokKa3sa-
TeJIAM TOXapPOB3PLIBOOIIACHOCTH, MOSIBICHHEM HOBBIX KPHTEpHMEB OLICHKM
MaTepHAJIOB BO3HHKJIa HEOOXOAMMOCTEL NepecMoTpa JaHHOIO NJOKYMEHTa H
H3JaHHA HOBOH pCAaKIIMHA PYKOBOJCTBA.

B nepepaboraHHoe H3JaHHE PYKOBOJACTBA BKJIIOYEHBI BHOBb pa3pa-
OoTaHHBIE METO[N pacyeTa Inokxasareliedl NOXApOB3PhIBOOINIACHOCTH Be-
IECTB 1 MAaTEPHAJIOB, a TAKXKE METOJbLI pacyYeTHOM OLIEHKH, OIyOJINKOBaH-
Hble paHee M NpOoLUealINe NTPOBEPKY Ha IPaKTHKE.

PykoBoAacTBO npeqHa3sHA4yeHO Ui COTPYAHHMKOB HayyHO-HCCIIENO-
BaTeNbCKMX M TNPOCKTHHIX OpPraHU3alMi, WA HWHXEHEPHO-TPAaKTHUYECKHX
pabOTHHKOB MPOMBILIVICHHBIX NMPEANPHATHA H HMCILITATEJIbHBIX TOXaPHBIX
naboparopuil, 3aHMMAIOILMXCA HM3YYCHHEM I10XApOB3phIBOOINIACHBIX CBOMCTB
BELECCTB H MaTCpPHAJIOB.

Pyxosoacreo cornacopaHo I'YITIC MYC Poccun, ucx. Ne 30/4/1808
or 25.06.2002 r., ¥ yreepxaeHo PI'Y BHHUHUIIO MUYC Poccun 30.08.2002 r.

PaspaboraHo aBTOpcKkMM KoulekTiBoM B cocrase: FO.H. Illebexo,

B.JO. Haeuenn, C.H. Konvisos, B.H. Iopuxocs, HA. Koposvuenxo,
A.H. Hosemaes, HJI. ITosemaes, O.B. Bacuna, B.H. Bepesxun, C.I. besos.

© ®Iy BHUUIIO MYC Poccun, 2002



1. ITOKA3ATEJIA ITOXAPOB3PBIBOOIIACHOCTH

1.1. KoHueHTpalMoHHBIE IIpeneyibl pPaclpoCTpaHEHUS IUIA-
MEHH JUIS TOPIOYHX r'a30B H MapoB
HuxHui KOHUEHTPAIMOHHBIA TMipellel PpacCHpoCTpaHEeHUs

UlaMeH#d (Npelnesl BOCIUIAMEHEHMSsI) (P, — I3TO Takass oObeMHas

(MaccoBast) DOJS roployero B CMECH C OKMCJIMTEIBHON cpenoit (Bbi-

paXeHHass B INPOLIEHTaX WIM B I/M3), ¢ yMEHBIIEHHWEM KOTODOIA

CMECh CTAHOBHTCS HECITOCOOHON K pacnpoCTPaHEHUIO IUIAMEHH.
BepXxHMHA KOHILIEHTPALIMOHHBIM IIpeAe)]l pacrnpoCTpaHEHUS

[UIAMEHH @Pg— 3TO Takasd obpeMHas (MaccoBast) HOJISI TFOpIOYEro

B CMECH C OKHCIHTECJIBHOW CpEIOH, C YBEJHUYCHHUEM KOTOPOH CMeECh
CTAHOBUTCSI HECITIOCOOHOM K pacIpOCTpPaHEHHIO IUIaMEHH.

1.2. Obnactb pacripocTpaHeHHMs ILU1aMeHH (o0jacTh BOCTU;a-
MEHeHUus1) — 3TO obnactb o6bEMHBIX (MACCOBBLIX) JIOJEM TOpIOYEro
B CMECH C OKHCIHUTCIbHOH CpElOH, 3aKII0YaAIOLIAsICH MEXOAY HUX-
HUM U BEpXHUM KOHUEHTPaLUMOHHBIMHU MNpe[elaMH pPaclnpocTpaHe-
HUA TTJIAMEHH.

1.3. MyHUMaNbHOE B3PLIBOONACHOE COAEPXAHME KMCIOPOAA
(MBCK) — obbeMHas nosi KMCIOpona B CMECH IOPIOYEro ¢ OKHC-
JNUTENbHONA cpenoil U ¢uierMaTU3aTopoM (BBIPAXEHHASst B MPOLIEH-
Tax), KOTOpas COOTBETCTBYET COCTABY CMECH B 3KCTpeMaJIbHON TOY-
Ke 00j1acTU BOCIUIAMEHEHMS (TO €CTb B TOUKE Ha KpHBOH daerma-
TU3aLUMM, OTBeYawluel MaKCHMaJIbHON oObeMHO none daerma-
TH3aTOopa).

1.4. MwuHuManbHas ¢aerMaTH3MpyIoOllad KOHLEHTpaLUs
¢dnermatHsatopa — o6beMHas nond ¢aerMaru3laTopa B CMeCH
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C T'OPIOYUM U OKHCIMUTENBHOH CpedoM, IPH KOTOPOH CMECH CTAHO-
BUTCSI HECIIOCOOHOH K pacnpoCTpPaHEHHUIO IUIAMEHH IIpU JII0O0OM
COOTHOUICHHH IroprovYero ¥ OKUCIUTEJIBLHON CPEALI.

1.5. Temnepatypa BcnbluKK t,,, — caMasi HM3Kas (B ycJo-

BUSIX CIIELIHAJIBHBIX MCILITAHUN) TEMIIEpaTypa ropoyero BElEeCTBa,
IIpU KOTOPOHU HAJ ero NoBEpXHOCTbIO 0Opa3yioTcsl rmapbl WIK rassl,
ClToCOOHBIE BCNBIXMBATH B BO3AYXE€ OT MCTOYHHMKA 3aXUIaHUS, HO
CKOPOCTb MX OOpa30oBaHUs €llie HEJOCTATOYHA JUIS BO3HHKHOBEHUS
YCTOHYUBOTO I'OpEeHHUS.

1.6. Temneparypa BoCIUIAMEHEHHMS t .. — camas HU3Kas (B

YCJIIOBHSAX CHELUAIIBHBIX MCIIBITAHUN) TEMIiepaTypa TOpPIOYEro Be-
liecTBa, NMpPU KOTOPOH OHO BBIAC/IET I'OPIOYUE Iapbl WIM ra3pl C
TAKOW CKOPOCTBHIO, YTO IIOCJIE BOCIUIAMEHEHHUSI HUX OT HCTOYHHKA

3AKUTAHUSA BO3HUKAET YCTOHWYHMBOE IopeHue.
1.7. MMHUMaNbHAasg 3HEPrus 3aXHraHus — HauMeHblliee 3Ha-

YyeHHUE SHEPIruH 3JJIEKTPUUYECKOro pa3psia, CriocCoOOHOIo BOCILIaMeE-
HUTh HauOoJIee JIErKO BOCIUIAMECHSIOLIYVIOCS CMECh rasa, napa wid

IbUTU C BO3AYXOM.
1.8. Crexuomerpuueckass obbeMHast noist (KOHLIEHTpal[us)

ropioyero — o0ObeMHasi 1o/l rOPIOYEro B CMECH € BO3OYXOM (..,

BplYMCIasieMasi o dopmyne ¢, = 100/(4,84B +1), tne B— crexuo-

METpHYECKHH KO3(PHULIMEHT KHCJIOpolda B YpaBHEHUH XMMHYECKOH
peakllM¥ ropeHUs HAHHOIO ropioyero, pacCYMTbIBaEMBIA IO ¢op-
MyJie (33).

1.9. AnnabatHyeckass TeMIeparypa ropeHuss CTEXHOMETpHUYeE-
cko cMecH T,;, — 3TO TEOpEeTHYECKH BBIYHCIISIEMast TEMIIEPATYpa

nponyktoB ropeHus. IIpu pacuere mnpemionaraercsi HOCTUXEHHE
TEPMOAMHAMHUYECKOTO pPaBHOBECHSI MEXIY Y4YaCTKaMH peaxKilyu

H OTCYTCTBHE TEIUIOIIOTEDPDH M3 30HBI PEAKLHH.
1.10. MakcuManbHast HOpMAJIbHAsI CKOPOCTb N'OPEHUSA — MaK-

CUMaJIbHAsA JUHENHHAas CKOpOCTb pPacnpoCTpaHEHHUs PpOHTA IUIaMe-
HHM B ra3oBbIX CMECSIX, OonpeieiisieMasi B ClIeHHaNbHBIX YCIOBUSAX.
1.11. MaxcuManbHOe JaBRJI€eHHE B3pbIBA U MAKCHUMAJIbHAas

CKOpPOCTb HapacTaHHS JaBJICHHA B3pbiBa
MakcHMaIbHOE JaBjIeHME B3pbhIBA — Haubosbluee AaBICHUE,

BO3HMKamollee NpH AednarpallMOHHOM B3pbIBE ra3o-, Mapo- WIH
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MbUIEBO3AYIIHBIX cMecell B 3aMKHYTOM o0BEME MNpPU HaYaJIbHOM
nasaeHud cMecu 1013 xlla.

MakcHManbHasgd CKOpPOCTb HAapaCTAaHHUS NABJICHHS B3phIBA —
MaKCUMaJIbHOE 3HayeHMe MPOH3BOAHOH JABJIEHUS B3phIBA IIO Bpe-
MEHU Ha BOCXOHSALIEM Y4YacTKe 3aBHCHMMOCTH JaBJICHHUS B3pbIBA
razo-, nNapo- Wid NbUIEBO3AYIIHOM CMECH B 3aMKHYTOM COCyA€ OT
BPEMEHH.

1.12. MakcuMaibHasl CTeNeHb paclIMPEHUS ITPOAYKTOB rope-
HUS — MAaKCHUMalbHasg BeJIHYHHA OTHOLUEHHS OObeMa KOHEYHBIX
[IPOAYKTOB NOPEHHUS [pH TEMIIeparype IUIaMEHH K obneMy Hcxon-
HOHU CMECH.

1.13. HUXHUN KOHLICHTPALIMOHHDbIX IIpEAE]I PACIIpOCTpaHE-
HHS TUIAMEHU JUIS a3pOB3BeCEH TBEPABIX NOPIOYHUX BEIIECTB — KO-
JINYECTBO ropioyero BelwlecTsa, BbIpaXeHHOE B rPaAMMaxX U OTHECEH-
Hoe K 1 M3 UCXOIHOM CMECH ropio4yero ¢ OKMCJIHTEIbHOMU Cpelloil,
NP yMEHBUIEHHH KOTOPOro CMEChb CTAHOBUTCS HECIOCOOHOM
K paclpoCTPaHEHHUIO TUIAMEHH.

1.14. TeMmneparypa caMOBOCIUIAMEHEHHSI — caMasd HU3Kas
(B yclIoBMSIX CHEUHMAJbHBIX MCIBLITAHUIL) TEMIIepaTypa BeElLEeCTBa,
NMPU KOTOPOH NMPOUCXOAUT pE3KOE YBEIHYECHHE CKOPOCTH 3K3IOTEP-
MUYECKHUX peaKUHUH, 3aKaHYHUBAIONIEEeCs IIAMEHHBIM NOpEHUEM.

1.15. TemrnieparypHbie Npeaciabl pacHpOCTPaHEHHUS IUIAMEHU —
3HAYEHHUSA TEMIIEpaTyp, MPHM KOTOPBIX HAChILEHHbIE Iaphi BElECTBA
00pa3yioT B OKHUCJIHTENbHON Cpelc KOHUEHTPAUHH, PABHBIE COOT-
BETCTBEHHO HMXHeMy (HHXHHMH TeMIIepaTypHbIA TIIpenaes) WIn
BepXHeMY (BEpXHHUH TeMIepaTypHBIi npeaen) KOHUEHTPALMOHHBIM
npenejaM paclipocTpaHEeHHS TUIAMEHH.

1.16. be3onacHeIif MaKCHMAIBHBINA 3KCIIEPUMEHTAIbLHBINA 3a30p
(bOM3) — MakcHUManbHBIA 3a30p MexXay dnaHUAMH 000JIOUKH, Ye-
pe3 KOTOPbIM HE IMPOHUCXOAMT Iepenaya B3pbiBaA M3 ODOJIOUKHM B OK-
PYXAIOILYIO Cpelly FIpH JIIO0OH KOHLIEHTPALIMK MOPIOYEro B BO3AYXeE.

1.17. MakcuMasibHasi CKOPOCTb paclnpoOCTpPaHEHHUS IUIaMEHU
BJOJIb MOBEPXHOCTH IOPIOYEN XHIAKOCTU — MAKCHUMAJIbHASI THHEH-
Hast CKOpOCTb pacrnpocTpaHeHUsT PpOHTA [UIAMEHH IO Y3KOH napo-
BO3AYLIHOH MpocioiKe, obpa3syioueicas BOAM3IM cBOOOAHOHK moO-
BEPXHOCTH HUCNAPAIOLLECHCA HAa BOIAYXE IOpIOYEH XUIKOCTH.

1.18. MMHUMaNbHAA OrHETyllallass KOHUEHTpalMs ra3oBoro
cpeacrsa noxaporyueHua ('OC) — MUHUMaNbHAaA oObeMHas 10JIA
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I'OC B cMecH C OKHMCIMTEIBHOM Cpelloi, ITpY KOTOPOM JOCTUIAETCS
TYLIEHHE MOICAbHOro o4ara ropeHHsl.

2. METOJIbI PACYETA IIOKA3ATEJIENA
IIOXAPHOH OITACHOCTH IA30B U XUJIKOCTEHA

2.1. Metoam pacdera KOHHEHTPANHOHHBIX NMpexeJIoB
pPACHPOCTPAHECHHMSA IUIAMEHH LI ra3o- H NAapOBOINYIIHLIX CMecel

2.1.1. Memoo pacuema HUMCRE20 KORUCHMPAUUOHHO20 npeoeaa
PacnpocCmpaHeHus nAAGMeEHRU

HuxHuil npenen ¢, B 06beMHBIX IPOLEHTAX IUIA UHIUBULY-
aJIbHbIX BellecTB, cocrosiMXx U3 aroMoB C, H, O, N, paccyurtsipa-

eTcst o popmyne

¢, =100 /(hcne + hynyg + hgng + hyny + hAH? +1), (1)
rae nc, Ny, No, Ny — uuciIo aromoB C, H, O B monexyne ropioyero; he,
hy, hg, hy hf — k0adPUIHEHTBI; HX 3HAYEHUSA COCTARISIOT: he = 8,737,
hy = 2,757, hg = -0,522, hy = -0,494, hy = 2,36 x 102 xJIx/Monb;
AHf — cranmaprHas TelUloTa o6pa3oBaHMsl TOPIOYEro BEILECTBA,

xJIx/Monnb; 3HaueHuss AH; paccuursiBatorcs o dopmyne (37).

OTHOCUTEIbHAA CpEOHAS KBaJpaTUYHasA MMOIPEUIHOCTh pacye-
Ta o ¢popMmyie (1) He npesbiwaer 6 %.

IlIpumep. PaccyuTaTh HHXHMHA IIpeAesl paclnpocTpaHEHUS
rvraMenu st o-kewnona CgHy,o mo dopmyne (1). CranpmaprHas
Teruiora o6pa3zoBaHUA BellecTBa cocTaBiSAIOT 18,99 x/Ix/Mob:

¢, =100/(8,737-8+2,757-10-2,36- 1072.1899+1) =1,02 % (06.)

2.1.2. Memoo pacuema 6epxnez0 KOHUEHMPAUUOHHO20 npedeaa
PacnpoCmpaHeHUR NAAMENY
BepxHHit npeaen ¢p B OObEMHBIX MPOLIEHTAX IIA UHAUBHUAY-
ATbHBIX OPrAHHYECKUX BELLIECTB PaCCYMUTBHIBAETCH 110 pOpMyJie

0, =100/ hyn; + 3 g,), )
1=] k=1
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rme n; — 4YUCJAO 1-X MOJIEKYJISIPHBIX CBA3€i B MOJIEKYJIE MOpIOYEro
(vanpumep, C—C, C—H, C-O u T. n.); h; — napaMerp 1-# CBA3H,
3HayeHus h; npusegeHsl B Tabn. 1; gy — xo3pPUUHUEHT, YUYUTHI-
BAIOILUMH T€ WIM HMHble OCOOEHHOCTH CTPOEHUS MOJEKYJbl TOPIO-
yero (Haiy4yue B MOJIEKYJiEe LIMKJIOB, 3MOKCUIPyNIT U T. A.); 3Ha4ye-

HUSA gy NS HEKOTOPbLIX CTPYKTYPHBIX IDYITN MpHBEeACHbI B TabJ. 2.
OTHocHTeJIbHAasA CpeJHSIs1 KBaApaTHYHas MOIrpelIHOCTh pacue-

Tta nno ¢opmyne (1) cocrapnsier 11 %.

Tabaruua 1

\/
O

HeapoMaTHyeCcKu#t LIMKI

IIpumep. Paccuutarp BEpXHHHA KOHLEHTpPAUlMOHHBIA Ipenen
pPacNpoOCTPaHEHHUA IUIAMEHHM IS KPOTOHOBOIo anbAeruzia nmo ¢op-
Myie (2). Omnupuyeckas ¢opmyna C4HgO, crpykTypHas ¢popmyna
H,C = CH-CH,—CH = O.

N3 crpykTypHO#t (OopMYJIBI ONIpelesIsIoTcss 3HAaYCHUA N, ne.y = 6,

Nce.c = 2, Nc=0 = 1, Nc=Cc & 1.
[1o dopmyne (2) nonyyaem:

s =100/(1,39-6-084-2+0,24-1+131-1-147) =157 % (06.)
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2.1.3. Memoo pacuema KOHUeHMPAUUOHHBIX NPEOLAOE PACRPOCMPAHCHUR
NAGMERU OAR CMeCel 20pIoHUX eeulecme

npu nauasvnou memnepamype 25 °C

Meron pacnpocTpaHsieTcst Ha BEIECTBA, HE BCTYIAIOIME MEXTY
coOOl B XMMHYECKYIO peaKiIMIO [IpH HavyaJIbHOH TeMIIEpaType.

HuxHuit (BepXHUN) KOHUECHTPAUUOHHBIH Hpenen paclipo-
CTPAHEHHUS TUTAMEHU I CMECH ¢; B OOBEMHBIX IIPOLIEHTaX pac-
CYHUTBIBaeTCs 1o popMyJie

Pn =100/ Zn: (Px / Prx) > (3)
k=1

A€ Ppx — KOHUEHTPAUMOHHBIN Mpeaea pacnpoCcTpaHeHUs TUIAMEHU
k-ro ropiodero KoMmnoHeHTa, % (00.); ¢y — KoHUeHTpauus k-ro
KOMITOHEHTa B cMecH, % (06.); n — 4YUCJIO roplIoYUX KOMIIOHEHTOB

B CMECH.
Ecnu xakue-nubo U3 BEJIUYUH @ HEU3BECTHBI, OHH pacyu-

TBhIBAIOTCA ITO METONAM, NpHUBEACHHBIM B pa3nenax 2.1.1 u 2.1.2.
OTHOCHUTENIBHOE CPEIHEKBAAPATHYECKOE OTKJIOHEHUE pacyeTa

He npesbimaer 30 %.

Ilpumep. PaccuuraTh HMXKHUNA 1Ipenen pacHpoCTpaHEHUS
IDIAMEHH CMECH IIapOB 3TaHOJIa M H3OIPOIIaHOJIA, coaepXKalleH
50 % (06.) sraHona u 50 % (06.) usonponanona. /g 3raHoaa

Pyl = 3,61 % (00.), s u3onponavona ¢, = 2,23 % (06.).
oy = 100 : (50 : 3,61 + 50 : 2,23) = 2,76 % (06.).

2.2. MeToa pacyera MAHAMAJIBLHON (pierMaTH3HpYIOLICH
KOHIEHTPanHH (pJierMaTH3aTopa @ MHHHMAJIBHOTO
B3pHLIBOOIIACHOIO COAEPKAHHA KHCJIOPOAA

MUHHUMANBHYIO (JIErMAaTH3UPYIOLYIO KOHIEHTPALMIO TIa30-
BbIX cpeAcTB mnoxXaporylleHuss Cygyx, % (00.), BBIYHCASIOT IO

dopMyie
100F
Cogx =———¢ (4)

M)
F+y(l+ IOOﬁM)
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rge Y — SMIMpHYeCKMi 6e3pa3MEpHbIM IapaMeTp, 3HAYEHUS! KO-

TOpPOTo INpHUBEAEHH B Tabua. 3; Co2 — KOHUEHTpalMsl KHUciIopoaa

B Bo3ayxe, % (06.); Bco — CTEXHMOMETPHYECKHH KO3GdDULMEHT
kuciopona B peakuuH cropaHus go CO u H,0O. BemuuyuHy B co

BLIYUCIIAIOT IO popMyJie
B co = 0,5n¢ + 0,25nyg — 0,5nq, (35)

rae nc, ny, no — yucno aromos C, H, O B Mojekyne ropioyero,
F — 6e3pa3MepHast GyHKUHsI, KOTOPYIO BBIYMCIAIOT Mo ¢dopMye

1&;,‘“ (hene +hynyg +hong +hyny +heAHR) -1 (6)

rae hc, hy, ho, hy hf — K03 PHUHMEHTBI; UX 3HAYEHHSI COCTABJIS-
0T: he = 2,373, hy = 2,757, hg = -0,522, hy = -0,494, hy = 2,58 x

x 10-2 xJx/monp; AHf — craHpmaprHas Ternora obpa3oBaHMA TroO-
plodero BeruecTsa, KX/ Moib.

Tabaruya 3

S T N

~ CFCl,
ccu 43
C,F,Cl, 6,0
C,FCl 6,0
C,F,l 5,6
CF,H 1,6
C,F;H 3,0
C,.F; 2,7
C,F{H 2,5
_CEyl

KoHUeHTpauus ropoyero B CMECH, COOTBETCTBYIOUIEH 1O CO-
CTaBy Touke ¢dprermMaTv3alMH, BeIYUCIsAETCH 110 dopMmyne
100 - C
1+ 100
CO Co

2
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MuHHMaIbHOE B3DBIBOOIIACHOE COHEPXAaHHE KHCJIOpOAa
(MBCK) B 06beMHBIX IIpOLIEHTAX PACCYMUTHIBAETCS 1O hopMyIIe

Cy
MBCK=(100 — Cygu — Cry)- T2t (8)

OTHocHTEeNbHAs! CPEAHAS] KBApATUYHASA MOIPEIIHOCTh pacye-
Ta o ¢popmynaMm (4) 4 (8) He npeBbiiaer 10 %.

IIpumep. PaccunTaTh KOHUEHTpaUuUIO ¢iermarusaTopa B SKC-
TPEMAJIBHONH TO4YKe OOJAacTH pacnpocTpaHeHUsT IvramMeHu 1 MBCK

npu ¢uiermatusanuM MetaHa nepdropOyraHoM. CrannmaprHas Ter-
nota obpazoBaHuss MeTaHa — MUHYC 74,85 KJIX/Mob.

[To popmyne (5) BeraucnseM: co=0,5-1+0,25.4=15.
ITo dopmyne (6) HaxomUM:
21
100-1,5
Cornactio tabn. 3, g Calyg v = 4,3. Hoacrasmsst 3uage-
HUA Bco, FH v B (4), nony4yaem:

F = (2,373 + 2,757 + 2,58 -107% - (74,85)) -1 = 0,606.

100 - 0,606
43.
0.606+4.3- U+ 150157
er) = 100 -1 = 10,9 % (06)
100
14152
21
Orciona MBCK = (100 — 11 — 10.9)- 2L = 16.4 % (06.).

100

2.3. MeTon paciera MEHEMAIbLHOM OrHeTrymane
KOHIEHTPAIHE ra30BbIX CPEACTB HOXAPOTYIIEHHS

MeTton pacyera MEHHHMAJIbLHBIX OTHETYIUALIMX KOHLIEHTPALUM
ra3oBbIX CPEICTB NMOXAPOTYIUEHHUS paCIIPOCTPAHAECTCS HAa IOpIOYHe
BellecTBa, cocrosume U3 aromos C, H, O, N.

MuHHMaNBbHYIO OrHeTylL. I[YIO KOHUCHTpalUMI0 TIa30BbIX
cpencts noxaporyimenus Cyox, % (06.), BBIMHCIsIOT Mo dopMye

Cmok = Cypx > (9)
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rae oo = 0,47 — 6e3pa3MepHbIi KoadPuiueHT; Cygpyx — MUHUMAID-
Hasi uierMaTU3MpyIOLds KOHIIEHTpALUsI, paccCYUTaHHas o ¢op-
MyJie (4).

OTHOCUTEIbHASA CPeaHsIsA KBAaApPaTUYHAS NOrpeliHOCTh pacye-
Ta o ¢popmyie (9) cocramisier & = 31 %.

ITpumep. Paccuutath no ¢dpopmyne (9) 3HayeHHe MUHUMAIID-

HOI oOrHeTylwIallleli KOHIeHTpauuM nepdropbyraHa s TYLICHHUS
dakena MeTaHa.

IIns nepdropbyrana 3HayeHHe Cyqx coctarmser 11 % (06.).
IToncrasnss ero B dopMyay (9), moaydaem:
CMOK = 0,47 .11 = 5,2 % (06.).

2.4. Meroam pacueTa TeMIepaTyphl BCHLIIIKH
H BOCILIaMeHeHns

2.4.1. Memoow pacuema memnepamypsi 6CRullKY UHOUCUOYAALHOIX
WCUOKUX GEULECNE 8 3AKPHIIMOM MUAE

Temmneparypa BenbIIKM (°C) BENIECTB tp.;, HMEIOUIUX HIDKE-
IIepeyrclieHHbIE CTPYKTypHbIe Ipynnkbl (T1abn. 4), paccUMTBIBAaEeTCS
o ¢opMmyJie

q
teen = 39 + a1ty + Zajlj > (10)
j=2

rne a; — pasMepHbIil Ko3dduuueHT, paBHB MHHYC 73,14 °C; a; —
6eapasMepHbiit koadduinenT, paBHbifi 0,659; t. ., — TeMmeparvpa

KUIIeHUs1 uccaenyeMoit xuaxoctd, °C; L — 4Yucio cTpykTyprislX

[Py j-TO BHAA B MOJIEKYJIE; &; — IMITUPHYECKHE KOIPPULHEHTHI,
NIpUBeJIeHHEIEe B Tabu. 4.

Tabauya 4
BHaqem IMIMPHYECKHX KOIPDHEINEHTOS
(A8 pR3HYHMIX BHAOB CTPYKTYPHRIX Ipymn)

c-c

H 1,105 12 13
. C—O 2,47 N_-H
C=C 1,72 O-H
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Oxkonvwanue maba.

_ 14,15 C—C
C—C ] 15,11 C-F
"C-Br 19,40 C-S
——stH T 10 | Cs
i—C -4, 84 H-S
10,07 P-O
- 1. P=O0

CpenHsiss KBaApaTH4YHAsl MOrpelIHOCTh pacyera no ¢GpopMmyle

(10) cocranusier 9—13 °C.
g opraHMYeCKMX COCAUMHEHHHA, COCTOSALIMX U3 aTOMOB C,
H, O, N, a Taxxe raJOMAOpPraHMYeCKMX U 3JIeMEHTOOPraHUYECKHX

coeIUHEeHUH, copepXxalux arombl S, Si, P, Cl, Temneparypa
BCIIBIIIIKH PAaCCYUTHIBACTCA 11O dopMyJie

=Co+Cy-tgm t CZIAHcrI:
rne AH., — MonpHas TeIUioTa CropaHus BewecTBa, KJ/[X/MOb;

Co, Cy, Cy — SMIUpHUYECKHE KOHCTAHTBI, BEJIHYHHEI KOTOPBIX TPH-
BeeHbI B Ta0I1. 5.

Tabauya 5

3navenns sMoupEyeckmx korcramt C,, C,, C,
(s pATHIHMX KJIACCOB COSNHHEHMH)

CoequHeHHsI, COCTOAIIIHC U3
atomMoB C, H, O, N
aroMoB C, H, O, N, Cl

CoemHeHHS, coacpXalllHe aTOMBI
F, Br
DNIEMCHTOOPraHHYCCKHUE COCAMHCHHNA,

COACPXALIHC aTOMH
S, S1, P, Cl

CpenHssi KBaApaTH4YecKasi MOrpelIHOCTh pacyera nmo ¢opMyne
(11) cocrasnsier 9—13 °C.
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Bosee TOYHYIO Te€MIeparypy BCIBIIKH IIEPEYUCIIEHHBIX B
TabJ1. 6 KJIaCCOB BELUECTB pPacCYHTHIBAIOT IO GOpMYyIIe

tgen = a + b - tym, (12)

rae a ¥ b — sMnupHYeCKHEe KO3(D(PHULIHEHTH, 3HAaYE€HHS KOTODBIX

npuBenerbl B Tad. 6.
Tabauyga 6

3na9eHHA IMIHPHICCEKHX KOIPDHNHERTOB a H b
(1 pa3HMIX KJIRCCOB BEIIECTB)

Knacc Beliecrs

AJIKaHBI
CnupTH
AJIKWIaHWIHHBI
KapboHoBbIE KHCJIOTHI
AJNKUIPEHOIH
ApOoMaTHYeCKHE YTIIEBOAOPOIHI
AJIBJICT H/IhI

bpoMasikaHbl

KeToHbI

XJ10DaNnKaHEL

CpenHss KBagpaTH4YECKas NOrPELIHOCTh IIPH PpPacCYETe 110

dopmyie (12) cocrabisier 3—5 °C).
Ecniyn H3BeCTHA 3aBUCHMOCTH NABJIEHHA HACBILLEHHBIX IapoB

BellileCTBA OT TEMIIEpAaTypbl, TO TeMmrnepatypa BcnblIlIKH (°C) pac-
CYUTBIBAETCA MO hopMyJie

loen = As
Pncn ) DO ’ B
rae Pp.; — napupaibHOe NAaBJIEHMe IMapoB INOPIOYEero BelllecTBa IIpH
TeMneparype BenbllkKH, Klla; Dg — xo3dpdpuumenr nudpdynu napa
B BO3OyX, cM2/c; P — crexuoMmerpuyeckuit xo3dbHIUMEHT KMCIOpoaa
B peaKliMH ropeHusi; Ay — KOHCTaHTa, paBHasa 280 kIla/(cm? - ¢ - K).
CpenHsisi KBaApaTHYECKaa IMOIpElIHOCTh pacyeTra TeMIIepaTy-
pel BcbIlIKK Mo dopmyne (13) cocrapnser 10—13 °C.

~273, (13)
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2.4.2. Memoowu pacuema memnepamypui ecCnbluiku cmeceil
20PIOMUX NCUOKOCmEU 6 38KPbIMOM muzae

TeMmrieparypa BCNOBIIKH CMECEH TOPIOYMX XUAKOCTEH t .
(°C) paccuuThIBaeTCs 1o popmyJie

Z X. 6X AH; o, H,n -1 (14)
P Rty +273) 7tm +273)|

rae X; — MOJIbHAad N0 i-ro KOMIIOHEHTA B XMAKOM ¢aze; AH, . —

1

MOJIbHAsI TEIUIOTa MCTIApEeHUs 1-T0 KOMIIOHEHTa, KX/ Monb; t,., —

TeMIIEpAaTypa BCIIBIUKHA i-ro KoMrioHeHTa, °C; R — yHuBepcajipHas

ra3oBast IOCTOSIHHAAL.
BenvunHa AH,., /R MoxeT 6pITh paccuMTaHa 0 MHTEPIIO-

JSIUHOHHOM bopMyJIe
AH,, /R = -2918,6 +19,6(t, 0, +273), (15)

rae ., — TeMIIPaTypa KUIEHUS i-TO KOMIIOHEHT3, °C.

CpeaHsisi XBagpaTUYECKas MOrpelIHOCTb pacyera no gopmyne

(14) cocramiusier 9 °C.
Ecnu M3BecTHA 3aBHCUMOCTb [JABJICHHUS HACBILUEHHBIX ITAPOB

OT TEMIIEpaTyphl UISI KAXJAON0 M3 KOMIIOHEHTOB, TO TeMIlepaTypa
BCIIBILIKHM CMECH tp. o (°C) paccumThiBaeTcs 1o popmyie

k
Y 10 (1642 - Q )/1642 - Q. )| = 1, (16)
i=1
ac a; = Bi(ecui —ei)/ecui -0;; 0; = tncnl +CAi , ecui = lpemem + A s
B;, CA, — KOHCTAHTH YPaBHCHHS AHTyaHa JUIA 1-T0 KOMITIOHEHTA.

CpenHsis xBaapaTH4YecKasi [IOIrpelHOCTb pacyera 1o ¢gpopmyie

(16) cocramnser 11 °C.
Temmeparypa BCIBIUKKH OHHApPHBRIX CMECeH XHUIKOCTEH taen cm»

NpHHAIEXALHX K OXHOMY TIOMOJIOTHYECKOMY pPARY, H-CIIHPTOB
WIH CJIOXHBIX 3¢pHpoB HOpMaIbHOro ctpoeHUs (°C) pacCyMTHIBaeT-
csi 1o GopmyJie

tsen on = Usen T A[X + (m — 1) (x')™], (17)
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rae t'., — TEMIlepaTypa BCIBLILUKM JIETKOKMIIAIIEIO KOMIIOHEHTa, °C;

A — roMosioryyeckas pa3HOCTh [0 TeMIIepaType BCIIBIIIKH

B paccMatpuBaeMoM psany, °C; x — MaccoBasi J0JII BRICOKOKMIISI-
ILEro KOMIIOHEHTa B XMAKOH ¢daze; m — pasHOCTE MEXIY YHCIOM
YVTHEBOXOPONHBIX ATOMOB KOMITOHEHTOB CMECH; X' — KO3IQPHUUIMEHT,
VYUTHIBAIOIUHIA HEIUHEHHBIA Xapakrep 3aBHCHMOCTH t... OT X.

pu x20,5x'=2x-1, npu x <0,5x".
CpenHss KBaJpaTHyecKas NMOrpelIHOCTb pacyeTa 1o gopmyJie
(17) npesbiaer Ha 2 °C norpeurHocTs to,.. .

2.4.3. MemooOust pacuema memnepamypst 6CRIMKY UKOUGUOYAALHBIX
NCUOKUX Geulecms8 6 OmKPLImOoM muzae

TemnepaTypa BCIBILIKM B OTKPHITOM THIJIE PAaCCYHUTHLIBACTCHA
mo ¢opmyne {10) ¢ HCNONB3OBAHHEM 3HAYCHHUN IMITMPHIECCKHX

x03¢dULIMEHTOB a; U3 Tabu. 7.

Tabauya 7

Besrmna IMIMpHIECKHX K03)PHIEEHTOB 2
(A1 PAVTHIHLIX CTPYKTYPHMX Ipyum)

CrpyxTypHas rpynna CrpykTypHana rpynna
Cc-C =0 ,

3,63
0,35

T

EXE

BT R

KoaddHlLMeHTbl a9 U 3; OPH pacyeTe TeMIlepaTypbl BCIbILUKH
B OTKPBITOM THIJIE paBHbI COOTBETCTBEHHO MUHYC 73,00 u 0,409 °C.
CpeHsas KBaaApaTU4YECKas MOIpellHOCTh pacyera COCTaBIAsET

10 °C.
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Temniepatypa BCHOBIIKH OpPraHMYECKHMX M HEKOTOPBIX 3JIe-
MEHTOOPTraHMYECKMX BELUECTB B OTKPBITOM THIJIC, €CJIM M3BECTHA
HX MOJbHasI TEIUIOTAa CropaHusi, Bbraucisercs no gopmyne (11) c
Hcrnoib3oBanueM ko3ddpuumentos Cy, C;, C,, paBHBIX COOTBETCT-
BeHHO: MHHyC 47,58, 0,826 u 0,00612 xJIx/Mob.

CpenHsia kBajpaTU4YecKass MOrPEIHOCTh pPAaCY€Ta COCTABISIET

13 °C.
Ecnu u3BecTHa 3aBUCHMMOCTh HABJICHMUSI HACBHILUEHHBIX MApPOB
OT TEMIIEpATypbl, TO TEMIIEpATypa BCIIBIIUKM B OTKPBLITOM THIJIE

paccyMTEIBaercs no dopMmyne (13), tne Ag = 427 xIla/(cm?2- ¢ - K) .
CpenHsiss KBaapaTH4YeCKass MOrPEIIHOCTh pacyeTa COCTABISACT
13 °C.

2.4.4. Memoow pacuema memnepamypvs
60CNAGMEHEHUR UHOUBUOYGABHBIX WCUOKUX Beulecme

Ecau u3BecTHa 3aBUCHMOCTDH JABJIECHHS HACBIEHHBIX NapoB

OT TeMIIEpPaTyphl, TO JJISA ONpeAeJIeHHs TEMIIepaTyphl BOCILUIAMEHE-
HUs1 BeulectB, cocrosiiiMx M3 atoMoB C, H, O, N, Hcrnonp3yercs

dopmyna (13), B xoropoit Ag =453 xIla/(cm? - ¢ - K) (s pocdo-
popraHudeckux BemectB Ag =1333 kIla/(cm? - ¢ - K).
Cpeausiss kBagpaTHyeckasl IIorpelIHOCTh pacyeTra 1o ¢popMyJie

(13) cocrapusier 6 °C.
TemMnepatypa BOCIUIAMEHEHHMS BELIECTB, B COCTaB KOTOPbIX

BXOJIAT CTPYKTYPHBIE IPYIIbI, YKa3aHHbIe B Tabn. 8, BBIUMUCISAETCS
o ¢opmyie (10) ¢ MCITOJIb30OBAHHEM SMITHPHYECKHX KOG PUIIUEH -

TOB M3 Ta0. 8.

Ta6auya &

3HaYeHEA IMIHPHIECKHX K0IPPHIEEHTOB &)
(A2 pa3sHMX BEI0B CTPYKTYPHMX Ipynn)
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Oxkonvwanue maboba.

= 8,980 m
C—N 7 I

KoadduuueHTel a, M a; paBHbl COOTBETCTBEHHO MHHYC

47,787 u 0,8818 °C.
Cpenssis XBaIpaTHYECKas ITOIpEelIHOCTb pacyeTra COCTaBIseT

5 °C.
TeMmniepatypa BOCIUIAMEHEHHMSA tgoop (°C) anmudaTHyeckux
CIIMPTOB M CJIOXHBIX 3(PHPOB PACCYMTHIBAETCH IO (popMyIe
+ 273

. =t 593 (18)

N T 1 4+ Kkt +273)

rne t,.,— TeMIlepaTypa KMIleHHs BelectBa, °C; k — sMmuUpHye-

ckuii KoadduiLueHT, cocTanmsioumit 6-104 mis ciupros u 7-10-4
JUISI CJIOXHBIX 3(HPOB.

CpeaHsas KBagpaTH4Yeckasl IOrpelIHOCTh pacyeTa TeMIIepaTy-
PHl BOCIUIAMEHEHHS CITHPTOB M CJIOXHBIX 3¢dupoB mo ¢popmyne (18)

COCTARJISIET COOTBETCTBEHHO 2 M 4 °C.

IIpumep 1. PaccyuraTh TEMIIEPATYpPY BCIBILIKU B 33aKPHITOM
turiae toiayona C¢HsCHj3 no ¢popmyne (10). Temneparypa xuneuus

BelecTBa paBHa 110,6 °C.
B coenuHeHNH umMmeercs 1ectb ceaeit C—C, ogna cBsizp C—C

U BoceMb CBsIze C—H. C noMolipio JaHHBIX Tabn. 4 HAXOMHM:
toey = (-7314) +0,659-110,6 + 6 - (-0,28) + 1-(-2,03) + 8- 1,105 = 4,86 °C.

OKCINIEpUMEHTAIbHOE 3HAa4YeHHE t,., cocrampasier 4 °C, no-
rpelHOCTb pacuera paBHa 0,86 °C.

Ilpumep 2. PaccuMTaTrh TEMIIEpaTypy BCHbIIUKH B 3aKPLITOM
Turne au3twiaMMHa (C,Hs),NH no dopmyne (11). Temneparypa

KUneHust Beuiecrsa 55,2 °C, reruora cropaHus 2820 xJIX/Mob.
Hcnions3lys naHHbie Taba. 5, moaydyum:

tacn = 45,5+ 0,83-55,2 -0,0082-2820 = -23,44 °C.
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t,.. = —455+0,83-552-0,0082-2820 = -23,44 °C.
DKCIIEPUMCEHTAIBHOEC 3HAYCHUE TEMIIEPATYPhl BCIBILIKM JH3THU-
JTaMMHa cocraBisgeT MUHYC 26 °C, norpelrHocTs pacyera 2,56 °C.

Ilpumep 3. PaccudTaTh TeMIIEpaTypy BCIBILKH B 3aKpPbITOM
Turine ponexkaHa CioHy¢ nmo ¢popmyne (12). Temneparypa kuneHus
Bemtectsa 216 °C. KoagpduumeHtnr onpeneinsem no tabn. 6. IMony-
YaeM:

toen = —74,0+0,69-216 = 75,0 °C.
DKCIIEpUMEHTAIbHOE 3HAYCHHE paBHO 74 °C, mHOrpelHoCTb

pacudera 1,0 °C.
Ilpumep 4. PaccuuTaTh TEMIIEpaTypy BCHBIIIKH B 3aKPBHITOM

turiae 3rwieHrnukonss C,HgO,; mo dpopmyne (13). KoadpdpuuueHTs!
A, B, C, paBHsti0TCS COOTBETCTBEHHO 8,8672;3193,6 1 273,15.
JU1a pacyera TeMIIEpaTyphl BCIIBILIKM BBIYHCIsIEM Ko3¢ddH-

HeHT aMddy3un Dy mo popmyie

D, = 1/ 1/125 +3n, i‘lc +n, + 17n{—,- = 0,099 cm?/c.

Mo popmyne (13) naxomum P (t, . +273).
TeMmniepaTypy BCHBILKH OIPEACHASIEM METOIOM I10CJIENOBA-

TexbHBIX NMpuOMuxeHut. Ilpuaumaem t. .. =107 °C, torna

3193,6
= — 2 = 0,462 . PBCII =~ 4, 3 .
P_. =88672 27315 + 107 99 2,903 xI1a
P, (t, +273)=1103.

IMpunumaem t .= 108 °C, torma P, =0,48505;, P, =
3,055 kIMa; P, (t,., +273)=1167.

TakuM obpazoM, TeMrieparypa BcnbellIKM coctasiser 107 °C.

[TorpewmrHocTh pacyera 13 °C.

ITpumep 5. PaccudTaTh TEMIIEpATypy BOCIUIAMEHEHHMS OyTHIIO-
Boro cnupra C4HqOH mno ¢dopmyne (18). Temneparypa xuneHus

Bemectsa 117.5 °C.
Koapduumenr k mna cnupros paseH 0,0006.
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27315 + 117,
_ —W—-—)—j _273 =43 °C.
teen = 10.0006273.15 +117.5

DKCIIEpHMEHTAIbHOE 3HAY€HHE TEMIIEPATYPH BOCIUIAMEHE-
Hus 41 °C, norpemHocts pacyera 2 °C.

2.5. Metoan pacuera TEMIEPATYPHBIX HpenesioB
pPACHpPOCYPAHEHHS IUIAMEHH

2.5.1. Memoodu pacuema memnepamypruix npeoesos
PACRPOCMPAHERUR RAGMENE OAR BHORSROYAALHUIX NCUOKUX GEUeCmE

2.5.1.1. Ecsiu H3BeCTHA 3aBHCHMOCTD JABNECHHS HACHIIEHHBIX
[1apOB XHIKOCTH OT TeMIeparypbl, TO BEIMYMHA HHXKHEro WIH
BEpXHEro TEMIIEPAaTyPHOIO Npelefia paclpoCTPAHEHHUS IUTaMEHHU t

(°C) paccYMTBHIBACTCA C MCNOJb30BAHHEM COOTBETCTBYIOILEIO 3HAa-
YyeHHS KOHLICHTPALlHOHHOro npeliesia pacnpoCTPaHEHMS IUIAaMEHH

¢, Mo ¢popmye

B
'n A -lg(p,, - Py/100)
rae A, B, CAo — KOHCTaHTH ypaBHEHHS AHTyaHa; Py — armocdep-
Hoe JaBineHue, Klla.
BenruyuHa ¢, MOXeET OBITH pacCIMTAHA IO METONAM, PEKO-

MeHayeMuIM B I1. 2.1. IlorpeirHocTs pacyera no ¢gopmyse (19) omn-
peaesieTC NMOrPEUIHOCTHIO BEIMIHHH @, .

2.5.1.2. Ina BelIEeCTB, COCTOSIIMX M3 CTPYKTYPHBIX TIPYIIII,
NpeacTanIeHHEIX B Tabn. 17, TeMmnepaTypHbie IIpefesnl Ppaclipo-

crpaHeHud wiaMeHu (°C) onpenensaores no GopMmyse

-C,, (19)

n
tll = dq + altm + Zajlj (20)

J=2
C HCITONB3OBAHHEM 3HAYCHHH K03PPHUHEHTOB a; U3 Tabn. 9 mwis
HHXXHEro t., M BEpXHEro t, TeMIIEPAaTYPHBIX IIpeNeOB COOTBETCT-

BCHHO.
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Tabruya 9
3navenus maqubmeml a, nag popmymu (20)

tB
C=C_

Koa¢ppripmeHTsl a, U a; WIS HIDKHMX TeMITepaTypHBIX IIpeje-

JIOB PACIpOCTPaHEHUS IUIJaMEHH PaBHEI COOTBETCTBEHHO MMHYC 62,46
1 0,655 °C, a ju1a BepXHux nipeaesioB MMHYc 41 43 1 0,723 °C.

CpenxHee KBaApaTUYECKOE OTKIIOHEHME pacyera 1o dopMmyiie
(20) mna 3HaYyeHUH HIDKHErO TEMIIEPAaTYPHOIO IIpele)ia COCTABRISIET
6,6 °C, wis 3HaYeHUI BEpXHEro TeMiiepatypHoro npeaeiga — 9,2 °C.

2.5.1.3. JIna xinaccoB BEIUIECTB, HepeYyHCJeHHBIX B TaGix. 10,
TeMIIepaTypHble ITpEAENbl PACIIPOCTPAHEHUSI IUIAMEHHM PAaCCUMTHI-
BalOTCH 110 GOpMye

t =k-t . -1, (21)

rae t. . — TeMmneparypa kuneHus, °C; k, | — xo3pduumeHTH,

IIOCTOSAHHBIE B IIpEAeaX roMOJIOTMYECKOro psia, BEJIHYUHBI KOTO-
PBIX NIpHBeneHkl B Tabu. 10.

Tabauya 10
JaagyeHns K03¢gpPummerTon k 1 1 3 popmyne (21)

TeMmriepaTypHRIH o
e |+ [ oo
Yrnesonopoan anugarHieckue HyoxHui 069 | 74
=

38

Cnupthl anugarHdecKue

APHPH CIIOXHHC

Amcwramunninmepsiyene | O Hwwswit | 050 | S5 |
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CpenHsas KBaapaTHYECKasi IOTPELIHOCTh pacyera Mo popmMmye

(21) "e npesbruaer 10 °C.
2.5.1.4. B cayyassx, He mnNpeaAyCMOTPeHHHX B mm. 2.5.1.1—
2.5.1.3, BeaMYMHA HHXXHEro TEMIIEPAaTYPHOIO IIpeAeja pacnpo-

ctpaHeHUs IuiameHH t, (°C) paccyuThBaercs 1no ¢opMmye

t, =t . —-C, (22)
rae C — KOHCTAHTA, paBHas 2 °C, ecaM I paciera HUCIIONb3yeTcs
3Ha4YeHHe t . B 3aKpHITOM THIIE, H paBHas 8 °C, ecau msa pacye-

Td UCINIOJIB3YVETCA 3HAYCHHC tncn B OTKPLITOM THIJIC.

CpenHsasa KBaaApaTHiecKasi MOTpeIHOCTh pacyera 1o ¢opMysie
(22) onpenensierca MOIPEUIHOCTHIO BEJIMYUHBI tp, M, KAK IIPaBHIO,

He npesbiaer 12 °C.
2.5.2. Memoowu pacuema memnepamyprsix Rpeoesos

PACRPOCMPARERUR RAAMERE OAR cCMecel wcudxocmei,
npeocmasAsouux cobok pacmeopus

2.5.2.1. MemoOdu pacuema memnepamypHsix npedenoe
0 cmecell 2oprodux acuoxocmel

Ecnin 43BecTHa 3aBHCHMOCTH AABICHHMSI HACHIIIEHHBIX MAPOB
OT TEMIIEPATYPHI I KAXIAOI0 H3 KOMIIOHEHTOB CMECH, TO TEMIIE-

paTypHBIH Ipenes paclpoCTPaHeHHsA TUIAMEHH It cMecH t . (°C)
paccYMThIBaeTca 1o ¢popmye

k
D vix; -10% =1, (23)

=]
rae K — 4YUC/IO KOMIIOHEHTOB CMECH; Y; — K03 dHUMEHT aKTUBHO-
CTH 1-TO KOMIIOHEHTA4; X;— MOJIBHHE JOJH i-ro KOMIIOHEHTA
B XHIKOH ¢a3e, a; = Bi(ec,i —Bi)/e‘:,,‘i 0;5 0=t +C,
Ocu = tnew +Ca, 3 Bj, CA, — KOHCTAHTHI ypaBHEHHst AHTyaHa VIS

1-r0 KOMITOHEHTa CMECH; tIIi — TEMIIEpATYPHBIH Hpeaesn pacrpo-

CTpaHEHUSA IUIaMEeHH JUIA 1-T'0 KOMITOHEHTA.
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Cpenuss KBaapaTHdeckasi NOrpelllHOCTh pacyera rno gopmyie
(23) cocraBmsger 10 °C miIs HIDKHEro TeMIIepaTyYpHOrO IIpeaena

M He npeBbiaetr 20 °C g BepxHero.

Ecnu u3BecTHa 3aBUCHMOCTb JABIEHHS HACHIILEHHBIX ITApOB
OT TEMIIEPATYPHI XOTS ORI IUISI OMHOINO KOMIIOHEHTA CMECH, HUDKHUHN
TEMIICPATYPHBIM IIpENEJ PpPaCHpOCTPaAHCHUSI IUIAMEHHM IUISI CMeECH

tiex (°C) paccqn'rmae'rcsl o ¢popmyie
HHCII

— =1 24
12,1:“ p[R(t +273) Rt +273)| (24)

rie AH, ., — MOXbHas TeIUIOTa MCHIAPEHMsI 1-TO KOMIIOHEHTa CMe-

cu, kJIX/mMonb; R — yHMBepcalibHasl rasoBast IOCTOSIHHast, t, —

HIDKHUA TeMIIEpaTYPHBIM npeneJ pacrnpocTpaHeHHUs IUIAMEHU i-To

KOMITOHeHTa, °C.
Beruuuna AH, ., /R Moxer GbITh ompe/e/ieHa 10 HHTEPIIO-

NIHoHHOH ¢dopmyiie
AH,cq, /R = -29186 +19,6(t e, +273), (25)

rae t,.. — TEMIIEpaTypa KMIICHHS i-ro KoMIloHeHTa, °C.

CpenHsisi KBafpaTH4ecKas IOrpellHOCTb pacdeTa 1o ¢popmyie
(24) cocramnser 10 °C.

2.5.2.2. MemoO packvema HuxcHe20 memnepamypHo20 npeodena
PAcnpoCMpaHEeRUR NAaMeNRU Oas CMecell 20PIoHUX
U He20pIouux ncuoxocmelu

Ecnin cMech XHMAKocTed npencramiaser cobo pacTtBop, TO
HCITONb3yS M3BECTHYIO 3aBHCHUMOCTD JaBJIE€HHUS! HACBIICHHBIX MapoB
OT TEMIIEPATYpPhl JUIA KAXIOINo HEropoyero KOMIIOHEHTa, MOXHO
PAacCCYMTATh HHXHHMH TEMIICpaTyYPHBHN IIpelesl paclnpoCTpaHEeHHUA

IaMeHH i cMecn 1, (K):

1 1
x;exp AH, . - ) X;expAH,, .| =— - =1, (26)
12-1: ﬂ{ b H ; J ” [T“l Then H
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IZe X;,X;— MOJIbHBIE JOJH 1-TO FOPIOYEro M )-ro HeroploYero Kom-
MIOHEHTOB B Xunkoi dasze; AH,, , AHmj — MOJNIbHAsA TeIUIOTA

MCIIapeHHA i-ro IOpIOYEro M j-T0 HEropioYero KOMIIOHEHTOB,
kIx/monb; T, — HHXKHHMA TEMIIEPaTYPHBIA Npeles pacpocTpaHe-

HMSl TUIAMEHH i-ro ropioyero KOMIOHeHTa, K; T, , — yciaoBHBIMA

HYDKHUN TeMIlepaTypHBI npefen pacipoCTpaHEHHs IUIAMEHH j-Io
HEroployero KOMIOHEHTa, KOTOPHIH pacCIUTHIBaeTcs 1o ¢opMylie

B.
T, = —-Ca ., 27
YT A -lglR/y-1] M 27
rie A; B;, C A, — KOHCTAaHTBl YPaBHEHM: AHTyaHa [UI1 JAHHOIO

Heropiodero KoMmrioHeHTa; Py — armocdepHoe nasnenue, xIla; y —

[apaMeTp, XapakTepH3ylolMi ¢uierMaTH3Hpyollee WIH HHTUOUPYIO-
liee BIMSAHHME Heropio9ero KOMIIOHEHTA B IMapoBoif ¢haze (Tabur. 11).

Cpennssi KBappaTwde- Ta6auya 11
CKast IOrpCUuIHOCTh pacycTa 3asvenns y Ans ganGonee
no ¢popmyae (26) cocrariuser PACHPOCTPANCHHMX HETrOPIOTHX
10 oc_ KOMIORERTOB

Ilpumep. PaccuuTaThH
HHOXKHUH TeMIlepaTypHBIN

peae]  pacrnpoCTpaHCHMS
IUVIAMEHH IS 3THJICHIJIMKO-

m CHgO, nmo dopmynam : ”.u.u.:ﬂ — %
(19) u (20). KoadpdbuumneHTnl '
A, B, C, pasHsiorcst coorBeTcTBeHHO 8,8672; 3193.6 u 273,15.
B coorsercrsuM ¢ paznesioM 2.1.1 HaXomuM HIOKHMIT KOHIIEH-
TPalUMOHHBIA ITpeaesl paCIPOCTPAHEHHS IUIAMEHH: ¢, = 3,8 % (00.).
HUcnons3ys dopmyny (19), Haxoaum t,, :

3193,6
=~ _27315=112°C.
8,8672 —1g(3,8-1,013) 15=112°C

JKCIIEpHMEHTAIbBHOE 3Ha9eHHue t, paBHO 112 °C.

Ly
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s pacyera t, 3TWIEHDTHKOIA 1o dopmyie (20) Hcnosnb3y-
eM K03pPHULHEeHTH U3 Tabl. 9 U 3HaYEHUST TeMIIepaTyphl KUIICHHS
197,8 °C (470,8 K). U3 crpykrypHoit ¢dopmynsr HO-CH,-CH,-OH
nmojyyaeM yereipe cBs3H THna C—H, omHy cBa3p TMnma C—C, nBe

cBsi3H C—O u ase cesizu O—H. Ucnionmsiys kosdpduumMeHTsl U3 Tabur.
9, noayyaem:

T, =31,73+0,655-470,8 +(-0,009)- 4 + (- 0,909)- 1+ 0,110- 2 +19,75-2 =
= 378,88 K (105,9 °C).
[lorpemrtHocTh pacuera o ¢popmyne (20) Uig STWISHIJIHKOJIS
cocranister 6,1 °C.

2.6. Meroa pacyera TeMnepaTyp BCOHINKH, BOCIUIAMEHEHHS
H TeMIEepPATYPHLIX Npexe/ioOB pacHpocTpaHeHHS ILUIAMEHM
NIpH AaBjJeHHAH, oTyiv9HOM ot (101,3 +1,3) klla

Ecnv u3BecTHAa 3aBUCHMOCTH [JABJIEHHUS HACBILIEHHOrO Tapa
OT TEMIIEpPaTyphbl, TO BEJHUYHHA TEMIIEPATYPHI BCIIBILIKH, BOCIUIaAMe-
HEHHUSI U TEMIIEPAaTypPHbIX IIPEIESIOB BOCIUIAMEHEHHUSI IIpH JaBiie-

Huu P B unHTepsasne ot 13,3 mo 202,6 xIla Beruuciasiercs (°C) mo

dbopMyJie
B P
t=B -1 C 28

roe t, — TeMIlepaTypa BCHBILIKH, BOCIUIAMEHEHHS HJIM TeMIIepa-

TYpHBIN IpeneJ pacrnpelejieHUsl IUTaAMeHH NpU JaBieHUU Py, paB-
HoM 101,3 kxIlIa; B, C, — KOHCTaHTEI ypaBHEHHSI AHTYaHa.
BeanyuHa t, pacCYUTHIBAETCS IIO METOAAM, M3INTOXEHHBIM B

npeabiayiux pasnenax. IlorpemrHocts pacuera mo ¢gopmyne (28)
OInpenesieTcss NOrpelIHOCTHIO pacyeTat, .

2.7. Meroa pacuera MEHAMAILHOH JHEPrud 3aKHIraHHA
ra3o- H NapoBO3AYIIHEIX CMeceH

MuHuManbHas 3Heprus 3aXuraHnua W (JIX) paccuuTbIBaeT-
cq no dopMmyie
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W=aql;, (29)
roe o= 0,5 — Ko3dPULMEHT MPONMOPUUOHAIBHOCTH; q — YAEJIbHOE

obbeMHOE KOJIMYECTBO TeIUla, HeobXxoauMoe JUIA HarpeBa roployeH
CMECH OT e¢ HadYaJIbHOH TemIieparypnl t ., X0 TEMIIEpAaTypbl CaMO-

BociUtaMeHeHusA, [x/M3; 1, — BeTHIHHA KPHTHYECKOTO 3a30pa, M.

YaeapHOe OOBEMHOE KOJHMYECTBO TelUia, HeobxomuMoe i
HarpeBa roprooyed cmecH or t.. OO0 t. , pacCMarpMBaeTcsl Kak

TEIUIO, HyXHOe IUIS HarpeBa Bo3llyXa q,, H Beryucisierca ([x) mo
¢dopmyie

tea
q, = J‘cp 0. dt, (30)
Cae

rae C, — TEeIIoeMKocTb Boanyxa, JIX/(xr - rpan); p. — IUIOTHOCTB
BO3JyXa, KIr/m3.
BeaxuyuHy q, MOXHO BEIYMCIHUTH Mo Tab. 12.

Tabauya 12
JaBHECHEMOCTS TECILUIOCOACPEAHNS BO3AYXA OT TEMIEPATYPAI

Temnepartypa, Tennoemxocts Bo3xyXa, }'lI:I;I{JIO, mq;macuoc
" Jlac/( - Tpan) ot 20 °C, KJIx

T

30 1,171 11,09
1,098 34.6

60 1,055 Y7 S
70 1,034 -
80 1,099 66,2
%0 59
100 . 8s5
120 103,6
140 121,3
160 137 .9
180 153.8
200 ) 169.1
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OxkoHnHuanue mabanr. 12

Teruto, 3aTpaynBaeMoe
Temnepatypa, TeruloemxocTs BO3aYXa, Ha HarpeB | M3 Bo3ayxa
°C KIx/(m’ - rpan) ot 20 °C, kX

250 0,700
300 0,644
350 0,600
400 0,560
500 0,501
600 0,450
700 0,411
800 0,380
900 0,353
1000 0,328
1100 0,308
1200 0,290

[Ipu pacuere KpHUTHYECKOIO 3a30pa 3aXHraHusi l, HcCIIOb-

3YIOTCS 3HAaY€HHSI MAKCHMAJIBLHOIO 3KCIIEpPUMEHTAIbHOr0 Oe3omac-
Horo 3a3opa (MDB3), 'OCT 12.1.001-78:
1, =2 MOb3. (31)

CpenHekBagpaThyeckasi IMOrpEeIIHOCTh pacyera no ¢opmyie
(29) cocrapusieT 90 %.

IIpumep. PaccurraTh MMHUMAJIBHYIO 3HEPIHIO 3a8KUTAaHHUS Mapo-
BO3AYIIHON CMEeCH KEPDOCHHA OCBETHTEJILHOIO Mapku A mno ¢opMmyie
(29). Ucxonuble naHHbIEe: t,,, = 70 °C, t.z = 238 °C, 1, = 1,8 Mm.

HUcnonb3ysa naHHble Tabn. 12, HaXoqUM:

qr = 1,4 - 10° Ix/M3.
IMoncraensas q = q; B popmyiy (29), onpenenseM 3HaYEHUE
MUHUMAIBHOM 3HEpruH 3aXUraHus nnapoB KepocuHa npu 70 °C:

W=0,5-1,4-105. (1,8 - 103)3=4,1 - 104 Ix.
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2.8. Mertoa pacuera CTEXHOMETPHYECKON KOHIEHTpAIHH
ropiovero BemecTsa B BO3AyXe

JUia roprouyux BellecTB, cocrosiux u3 aroMoB C, H, O, N,
S, Si, P, F, Cl, Br, J, crexuoMeTpy4yeckasds KOHLIEHTpALlUS B IIPO-
[IeHTaX o6beMHBIX omnpenaesercs mo GgopMmyne

9 =100/(4,848 +1), (32)
rxe B =me + Mg + Mg +2,5mp +0,25(m,, ~m,)-0,5m, . (33)
B dopmyne (33) me,mg,mg,Mp,My My — YUCIO ATOMOB

yrjieponaa, cepbl, KpeMHUs, ¢ocdopa, Boaopoda M KHUCJIOpOAa
B MOJIEKYJIE ropioyero; m, — cymMmapHoe 4uciao aromMoB F, Cl, Br, J
B MOJIEKYJIE TOPIOYEro.

Ilpumep. PaccyutaTh CTEXHMOMETPHUYECKYIO KOHLIEHTPALIMIO
sTiwieHrmukonss CoHgO, B Bo3ayxe no ¢popmyne (32).

ITo dopmyne (33) BbIYUCIIAEM:

B=2+025.-6-05-2=25.

PaccuuthiBaem ¢.. 1o ¢popmyie (32):
P = 100/(4,84-2,5+1)=7,63% (06.).

2.9. MeToan pacyera aaHa0aTHIECKOMH
TEeMIIEPATYPH IOpeHHS CTEXHOMETPHYECKHX CMeceH
ropiovero ¢ BO3AyYXoM 1,, IpH MOCTOSHHOM JXABJICHHH

2.9.1. Memodu pacuema aduabamu4uecKkoid memMnepamypoi 20peHUR
CMexXuoOMempu4ecKux cmeceil 20pwo4ux ¢ 603odyxom 6e3 yuema
cmenenu OUCCOYRAayuu npooyKxmoe 20peHus

s pacyera aguabaTUYECKOM TeMepaTypbl NOpeHHMs CTe-
XMOMETPHYECKOM CMECH roproyero ¢ BO3OyXoM 6€3 yyera CTEeneHH
IUCCOLIMALIMY NMPONYKTOB NOPEHUSA OINPENCIIAETCH COCTAB MCXOXHOMN
CMECH M IIPOAYKTOB CrOpaHUSl IO YPAaBHEHHIO MarepHaibHoro 6a-
JIAaHCA JUIsi XMMHYECKOHM peakilMM NOpEHHS, 3alIHCaAaHHOMY B oflLieM
BHU/IE:

Cone Hmy Om S Sip P, X, +B- O, +384B-N, =

= ch02 + m5802 + mSiSi02 + 0,25 mPP4010 + mxHx +-
+0,5(mgy - my )JH,O + (3,848 + 0,5my )N, . (34)
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CocTaB MCXOOHON CMECH XapaKTepu3yeT JieBask 4acTh paBEH-
cTBa (34), a coCTaB NPOAYKTOB rOpeHHUsI — IIpaBas.

HMcnonb3ys ypaBHeHHEe MatepHalbHoro bajiaHca (34), MOXHO
COCTABUTh YypaBHEHHE 3SHEpPreTHYecKoro OanaHca, NpUpaBHUBAas

CyMMy aOCOJIOTHBIX 3HTAIBIMA MCXONHBIX Bemects » m;, HY
(mpu HayanbHOM Temreparype I,, K) K cymMMe abCOJMIOTHBIX 3H-

TAIBIIMHU I[IPOAYKTOB T'OpCHHUS Z mjKH'j (npu amnabaTudeckoim
TEMIIEpaType N'OPEeHUS] CTEXHOMETPUYECKON CMeECH):

Y myHY =Y m,H;. (35)

Y4UTHIBAsI, YTO HMCXOQAHASI CMECH COCTOMT U3 OOHOIO MOJISA

ropioyero Bemecrsa, B Mojeit kucnopoaa u 3,843 moneit azora, a

NnpoayKTaMy cropanus ssiusnores CO,, SO, , Si0,, P,O,,, H,O u

ranounkuciaorsel HX (rme X — 3to F, Cl, Br, J), ypaBHeHHE
(35) MOXHO 3amIMcaTh CJICAYIOIMM 00pa3oM:

H? +BHY, +3,84BHY, = mCH'Coz + mSH'SOZ + mSiH'Sioz +
+0,25 mPH'l,4Hw + MyHyy +0,5(my - mx)H'Hzo +

(3.84p +0,5my)Hy, . (36)

3amaya BBIYHACACHUS aguabaTHYECKOW TeMIlepaTyphl MOpeHUs
CBOJMTCSH K HAXOXIECHUIO TAKOH TEMIIEpaTYpHl NIPOAYKTOB MOpEHHUS,
[P KOTOPOM CyMMa abGCOJIIOTHBIX SHTAJIBINMUH MNPOAYKTOB FOPECHMS

Zm JJ(H} , BbIpaxaemasi nmpaBod 4actblo ypaBHeHHMs (36), okaxer-

csl paBHOM cyMMe aOCOIOTHBIX SHTAJIBIIUM HCXOAHBIX (HAaYaJIbHbIX)
Bewects » m; H? , BripaxaeMoit JeBoil YacTbio ypaBHEHHS.

3HayeHUst abCONMIOTHBIX SHTAJIBIIMHA IIPOCTHIX BELIECTB U IIPO-
IVKTOB TIopeHHMsT IIpH TeMmiieparypax 298—4000 K npusencHs!
B Tabn. 13 u 14. BenuuuHa TeruioTel oOpa3oBaHUS OHHOIO MOJISA

ropiouero Bemecrsa AHY 6eperca M3 cripaBo4yHO TMTEPATyphl WK
ONpenesieTCs pacdeTHHIM ITYTEM.
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Tabauya 13
AOco/moTHAME IHTAILIHE DPOCTMX BEIIECTS H DPOAYKTOB INOpeHAs

mpr 298,15 K
AbcomoTHas AbOcomoTHan
SHTALITHA TIPH IHTAILIKS NPH
Bewectso 298.15 K, Bemectso 298.15 K.

Ar (ra3) L )
Br, (xmaxocTn) -21,159
C (rpadur) 385,450
C (ras) 1108,235
CF, (ra3) 87,688
CO, (ra3) 9,359
Cl, (ra3) 9,171 719,625
F, (ra3) 306,678 298,460
H, (ra3) 247,151 725,954
HBr (ras) 76,477 8,661

906,514

CraHpmapTHble TeIUIOTH OOpa3oBaHUSI C HJOCTAaTOYHOM A
ITPAKTHYECKHUX lIieJIEd TOYHOCTBIO MOXHO pacCYMTATb MO aZJUTHB-
HbIM BKJIaJIaM CBSI3eH no popmyne

AH; =Y a(aH}) n;, (37)
,—

e n; — YHCIO CBA3CH J-TO THIA B MOJEKYJIE€ COCIUHECH'if;

A (AH})J. -— aIOUTHBHBIA BKJIAX CBA3M j-ro THna (tadn. 13).

[Ipn pacyere 3HTANBNIMM HEOOXOAUMMO YYHUTHIBATH CJIEAYIO-
1IITHE OCODEHHOCTH.

1. 3HayeHHe AAUUTHBHOIO BKJIAXA CBA3M MEXIY OIHHMH
H TEMHU XK€ 3JEMEHTAMH B OOllleM BUIE 3aBUCHUT OT CTPYKTYPHOU
BaJICHTHOCTH A4TOMOB, YYaCTBYIOIMX B CBSI3H, KPATHOCTH CBSI3H,
HaJIMYHUSA HAIpPSOKEHHON CTPYKTYPHBI MOJEKYJ, CBsI3aHHON ¢ aedop-
MalUMeil BAJICHTHBIX YIJ10B, B3aUMHOIO COMpsDKEHHUA CBsidel. Benu-
YHHA CTYKTYPHOI BaJIEHTHOCTH yKa3aHa B T1abn. 15 B BUae Bepx-
HEero HHIEKCa CUMBONA 3JIEMEHTA.



ABCOMOTHAE IATATLINN MPOCTHX BeMeCTS W OPOAYKTOB WX ropesws, Xlx/Moum

1600 51,03 76,87
1800 38,20 88,70
100,71

Tab6arauua 14

C
CO 0, O H,0 OH H, H N, NO Ar (rpa-
DHT
279,07 0| 24655 | O 158,04 | 238,94 | 33517 0 89,78 0 393,21
| 287,74 | _ 8,67 253,27 991 166,86 | 247,39 | 341,36 | 8,67 98,95 6,19
290,71 11,69 | 255,48 13,36 | 169,88 | 250,37 343,47 11641 10199 830
1 296,67 20,41 | 175,78 | 256,22 | 347,63 17,56 | 10809 | 1246] 398,14
263,93 27,931 181,72 | 262,11 | 351,79 23,71 | 11448 401,87
268,12 3594 | 187,76 | 26809 | 355,94 30,13 ] 121,18
53,51 | 200,39 | 280,49 | 364,24 43,61 | 135,04
62,97 286,95 | 368,40 50,58
72,82 ] 213,72 | 293,57 | 372 55 57,651 149,39
83,02 | 220,60 [ 300,36 | g_z_g,_‘m 64,81
9341 227,60 | 306,99 | 380,86 71,97
125,04 | 359,01 83,10 | 297,28 104,14 | 234,71 | 314,03 | 38501 | 79,26
86,58 366,37 90,88 | 301,44 11508 | 241,91 | 321,19 | 389,16 86,57
95,06 | 149,69 | 373,77 98,74 | 305,61 | 126,22 249,22 | 32846 | 39332 | §3,91
102,60 | 162,10 | 381,18 106,69 | 309,79 | 137,56 | 256,56 | 33582 | 397,47 | 101,30
110,17 | 174,55 | 388,64 114,72 [ 313,98 149,05 263,99 | 34327 | 40162 | 108,71
i117,77] 18706] 396,10 | 12282 | 318,18 160 69 271 49 350,81 | 405,77 | 116,14
12541 ] 199611 40360 13098 | 322,39 | 172 AT] 279,04 | 358,44 | 409,93 | 12361
133,08 411,10 139,22 [ 326,62 | 184 37 286,65 | 366,13 | 414,08 | 131,08
14078 | 224,81 | 418,63 147,51 | 330,87 196,42 | 29430 | 373,90 | 418,23 138,58



Oxonxnvanxue maba. I4

T, K F | HO | C, | C© | HBr | Bp | Br | POy | P(ra3) | SO, | Si0;
226,25 | 27,35| © 11933 | 6790) 0 | 9493! 0 1030,6 | 64,06 0
87,771 306,97 | 232,76 | 35,99 9,18 | 125,59 76,55 9731 101,14 30,17 10368 6,93
11,56 | 9460 310,25 | 26506 | 3896 12,71 [ 127,85 13,43 ] 10325 51,69 1038,9 11,97
317,11 | 23948 | 4483 | 19,92 | 132,388 20,84 | 107,41 102,52 | 1043,1 23,85
324,29 | 24380 | 50,82 27,30 | 136,92 2833 | 111,59] 159,64 | 1047,2 37,57
4 57041 3478 [ 141,39 35861 115821 22003 10514 2,6;
168,37 | 339,18 [ 252,30 | 6348 42,327 14580 | 10445 ] 4343 120,13 ] 282,27 | 10555 9
188,84 | 346,82 | 256,52 | 70,12 | 49,91 | 150,17 | 111,23 | 51,02| 124,51 345,66 | 1059,7 81.26
48,08 | 209,58 | 354,54 | 260,72 | 76,94 5754 [ 154,49 | 11819| 5865] 12896 | 409,78 | 1063,9 95,99
54,70 | 230,49 [ 362,38 | 264,91 8390 | 6521] 158,79 | 12527 66,30 ] 13345] 47442 ] 1068,0 m
61,45 | 251,56 [ 370,35 | 269,10 { 90.99 163,06 | 132,48 | 73,98 | 137,98 | 53942 [ 1072,
2200 378,05 | 273,27 | 98,08 80,62 | 167,32 | 139.64 | 8161 142,52 604,11 | 107649
2400 75,26 | 293,67 | 386,25 | 277,45 | 105341 8843 171,56 | 147,00 | 89,37 | 147,08 | 669,52 | 1080,81 174,42
2600 8232 31495) 394,55 | 28162 | 11267 9630] 17578 | 15445| 97,16 151,63 [ 735,08 [ 1085,23 | 194,5
2800 | 8948 33625] 402,92 | 285,79 | 120,09 | 10421 | 18001 | 161,74 | 10502 | 156,16 | 800,76 | 1089,75 | 213,16 | 214,59
| 3000 | 896,74 | 357,59 ] 411,38 | 289,96 | 12764 | 11221 [ 184,22 | 169,49 160,71 | 866,57 | 1094,38 | 225,15 | 234,67
| 3200 | 104,04 | 37899 41991 | 294,12 | 13506 | 120,26 18842 | 177,08 165,23 | 932,45 | 1099,14 | 237,24 | 254,75
23400 | 111,40 400,39[ 42844 | 298,28 | 142,62 | 128,37 ] 192,62 | 184,75
| 3600 | 11884 | 42181 | 43693 | 302,44 | 150,24 | 136,59 196,82 | 192,44 294,92
3800 445,00 | 44546 | 306,61 | 15790 | 144,81 201,01 | 200,20 | 14588 | 178,71 1130,42 315,00
{4000 133,85 | 464,73 | 45391 | 310,77 | 16560 ] 153,141 20520 | 207,99 | 154,46 | 183,17 1196,50 335,00

It
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Tabauya 15

AINTHRHAEIC BEAAMM A (AH'{- )j , KK /MONL, PAIHIHMX CBA3€CH B JHTAIL-

nHI0 00Pa30B2HMA 3/IEMEHTOOPraHNYEeCKHX COCNMHEeHNI B ra3zoo0passom co-
croaunn npu 298,15 K u 101,3 xIla

Ge

-25,65
e C-O -59,50

21560 JCc=0 | -134,10 | C- 15,10
214,01 | C=0e -111,00 41,84
8598 | ¢eC=0 C-Li 116,23

12,80 | C-N3 C-P3 32,72

128,49 C-PS 58,49

0 C-Si 24,02

0 H-O -123,59

BrBr | 3091 |C=N | 1866 | H-N° -5,90

J-J H-N* -45,27
Al-Al | 14941 Jc-82 | 3213 |H-S -8,28
C-§? -566,55
C=§2 -92,30
26.36 7 19.58 | S4-Cl ~ -38.28
-30.04

27 .24

| S“Br__
2280 Jo-A1 | -13920 | S2-P5 |  -169,62
‘O-B_ | -14577 *395 81
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Oxornyanue maba. 15

3b
B

[IpumedaHHe. [lonpaBka Ha HanpsoxeHHOCTL cBA3M (H) 28,87 xJx /Mo,
Ionpasxa Ha conpsikeHHe cBsidelt () MMHyc 32,22 x]Ix/Moib.

2. YcnosHbiM 3HakoM C, 0603HaY€H aToM YIJIEpoaa, MpH-

HaJUIeXalHii K apOMaTUYECKOMY ILIHKITY.
3. Cumpon C obo3HayaeT yrjiepoaHbId aToM, HE COEOHHEH-
HbI{ HEMOCpEeJACTBEHHOH CBSI3blO C APYTHMMH YIIIEPOIHBIMH aATOMA-
MH, a O — aToM KHCJIOpoAa B KapOOKCHABHOMR IpyIile ajlbAerujioB.
4. YcnoBHBIM 3HAaKOM THpe ¢ ToukaMu csepxy (C-C, N-N
M T. 11.) o003HAYEeHb! HeUeNoYHCHeHHbIe (“IOoJyTOpPHbIE”) CBA3M

MeXIy aToMaMH, oOpa3yloluMMH apoMaTHueckuil UHMKI. K apoma-
THYECKHUM HeoOXOIUMO OTHOCUTH BCE LMKJIIBI, UMCIOIME CHMMET-

PHIO NPAaBWILHOIO MHOIMOYIOJIbHUKA U YAORJIETBOPAIOLIME PaBEHCTBY
n=4n+ 2,

roe m — YUCJO T -3JIEKTPOHOB B Lukiae;, n =0, 1, 2, 3... .

Haubosiee pacnmpoCTpaHeHbl apoMaTHYECKHEe COECAMHEHUSA C Lie-
CTBIO 7 -3JIeKTPOHAMHU B LUKIE. Kpome GeH30/MBpHOIO Siipa K HUM OT-
HOCATCA MHOIOYMUCIEHHBIE LIECTHWIEHHbIE TIETEPOLMKIHYECKHE CO-
€AVUHCHHSA, MO CTPOCHUIO AHUIOTHYHBIE OCH30MY, 4 TAKKE NATHWICH-
Hbie, B KOTOpPbIX B OOILYIO KOJBLIEBYIO T7T-3JIEKTPOHHYIO CHCTEMY
BKJIIOYEHB] [BA 3JIEKTPOHA HEMOMAENCHHOMW Naph! rerepoaroMa, Hamnpu-
Mep, nuppon, THoPeH U ¢ypaH. HenoneneHHbie MMapbl 3J€KTPOHOB
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reTepoaroMa BOBIEKAIOTCA B OOLIYIO T -3JIEKTPOOHHYIO CUCTEMY LIMK-
Jia, CAMH OHHM TU -3JIEKTPOHHYIO CUCTEMY HE NOPOXIAIOT.

5. B XOHAeHCHPOBAHHbIX apoMaTU4YeCKUX LIHKIAxX CBsI3b C-C,
SIBJIAIONLIYIOCST OOLUed ISt ABYX LIMKJIOB, HEODXONMMO paccMaTpH-
BaTh KaK OJMHAPHYIO, 4 HE “MOJYTOPHYIO”.

6. CUMBOJIOM THpPE C TOYKAMH CBepXy MU CHHU3Y 0BO3HaAYEeHbl
ycaosHO oguHapHheie cpsasu: (Ge-Ge, C-O, O-Si) Mexny aToMaMu:

repMaHUs B FepMaHOOPraHMYECKHUX COCAUHEHHUSX;

KHCJIOpOJAA U yrjiepoaa, €CJIM MNOCJECAHUH HEIOCPEACTBEHHO
COeIMHEH He MEHEEe YeM C JIBYMS aTOMaMH KHCJIOPOAa;

KpEMHHA M KHUCJIOpPOAA B OPraHOCHJIOKCAHAX, €CJIH K aTOMYy
KpeMHHs] HEIMOCPEACTBEHHO NMPHCOEAUHEHB! aTOMbI YIJIEPOIA.

7. CuMBOJIOM TUPE C ToYKaMHM cHu3y (O-S1) 0bo3HayeHa yc-
JIOBHASI CBSI3b MEXIY a4TOMOM KHMCJOpOJa U aTOMOM KpEMHHS,
UMEIOILIEr0 HEIOCPEACTBEHHYIO CBSI3b C 3aTOMOM (WJIM aToOMaMH)
yriaepona, HallpuMep, B aJIKWJIOKCUCHIAHAX.

8. Bopopo/aHas CBA3b MEXAY aTOMOM BOJOPOJA M KHCIOPOJA,
BOZOpPOJA M a30Ta, Bogopona u ¢ropa obosHayaercst B Buae H...D.

9. YMeHblIcHME IIPOYHOCTH CBSI3M MEXIY aroMaMH, obpa-
3YIOILIMMH HaNpsDKEHHYIO CTPYKTYpPY, B KOTOPOH CHWIBHO AehOpMHU-
pPOBaHbI BAJIEHTHBIC YIJIbl, HEOOXOAMMO YYMTBIBATb IMOJIOXHTEIbHOM
IIONpaBKOM Ha HAMNpPSXKEHHOCTb, 0603HayaeMoi OyKBoH H, B3ATOM
B ckobku (H). Ecau paccMarpuBaeMasi cBsi3b y4acTByeT B oDpa3o-
BaHUU TpEX- WIH YEThIPEXWICHHONo UMKII3, TO AIIMTUBHBIH BKJIA]
ee YBEJHYMBACTCA Ha BEJIHYUHY OOHOH T[IONPABKH IUISA KaXIOH
OAUHAPHON CBA3M, MOJYTOpA IMONPAaBOK — IJISI KAXKIOH HELIEJOYHC-
JIEHHOM CBSI3M M IBYX IIONPAaBOK — I KaXIOA IBOHHOH CBSI3M.
Eciayu cBsi3b OAHOBPEMEHHO INPHHANVIEXHT K ABYM HAINpPSXE€HHBIM
HUMKJIAM, TO €€ ANMUTUBHBIA BKJIAJ YBEIWYMUBACTCA HA BCAUUYHKHY
IBYX NMOIPaBOK Ha HANpPsKEHHOCTD.

Ilo ogHON MompaBKe HAa HAIPSDKEHHOCTh HEOOXOAMMO TaKXe

BBOOUTh Ha KAXKIYIO NMapy CMEXHBIX (KyMYJIHpPOBAaHHBIX) ABOMHBIX
cesizeii C=C, HannpuMep, B cTpykType auteHa H,C = C = CH,.
10. YBesuueHHe NMPOYHOCTH CBsidel, oOyc/IOBJIEHHOE MX B3a-

UMHEIM COTNPpPSDKEHUEM, CJIEAYET YYMTBHIBAaTH C OTPUUATCIBHOHM IIO-
NpaBKkoil Ha coNpsokeHHe, obo3HawyaeMoif OykBoH €, B3SITOM B

ckobkH: (c). AIIMTHBHBIA BKnan kaxnoi cesasn C-C, pacrnosno-
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XEHHOMU MeXIy CONpsuKEHHBIMM KBOMHBIMHU CBSI3SIMM (KakK HAIpH-
mep, B amBuHwie CH, = CH - CH = CH,), nonxen ObiTh ymeHb-

IIeEH Ha BEJUYUHY NMONPABKH Ha comnpsokeHHe. Ilpy HaMUYHUHU y On-
HOrO U TOIO X€ aToMa yriepolaa TpeX WIM YEThIpeX OIMHAPHBIX
cBsi3eil (MJIM COOTBETCTBYIOILIEIO MM YHCJA KPATHBIX CBSI3€H) C aTO-
MaMH ¢Topd, KMCIOpoAa WIM a30Ta aJAMTHUBHBIH BKJIAJ KaXIOH
CBSI3H IOJIXKCH OBITh YMEHBIIICH HAa BEJIHMYMHY OAHOHM ITONMPABKHU Ha
COMNpsixXeHUe (B nepecyere Ha IPOCTbie CBA3H).

UcxioueHrneM M3 3TOoro npaswia ABIAIOTCS cBa3u C=N,
C-N u C-0O, kotopble XOTS1 U YYHUTBIBAIOTCS IIPH [oAcCYeTe OOlLEero
yHcaa CBSA3EH OJHOIo aroMa yriepoaa, Ho He TpeOyioT MomnpaBok,
TaK KakK B TabJIHMIe BKJIAXBI X YKA3aHH C YYETOM IIONPABOK Ha CO-
[pSCKEHHE.

11. ToyHOCTh pacyeTra 3HTAIBIIHH OOpA30BAHHUS apOMAaTHYe-
CKHMX VIJICBOAOPOAOB H KHMCJIOPOAOCOAEPXAUIUX COCAMHEHUH MOX-
HO CYLIECTBEHHO INMOBBICUTb, HcNoJb3ysa Bkiaan C,—H, paBHbIif 11,
13 xJIx/monb. B aTOM ciyyae HeoOXoaHMO BMECTO BKJIala CBS3U

C-C, ykaszaHHoro B Tabauue, Hcnonn3oBatbh BKJIan cBsa3u C,—-C,,
paBHbIK 22,47 KJ1X/MOIb.

3HAYEHHMA TEIUIOTHI (SHTAJBIIMM) OOpPA3OBAHHS, PACCUYMTAH-
Hble IO IIPUBEACHHONR BBIlIE (opMyJie C HCITOJB30BAHHEM HAHHBIX
TaOAMLBI, OTIHYAIOTCS OT 3KCIIEPUMEHTAJNBHBIX B CpEAHEM Ha

12 x/Ixx/Monb.

AOCOJIIOTHAsA HTAIBIIKHA ropoyero H. NpH HaYanbHOM Ten-
repatype, Heobxonumas Ui poBeaeHus pacyera T,, mo ¢popmyite

(36), BeiyucasieTcsa JUOO 1o 3aKkoHy I'ecca, Mo M3BeCTHON TemnoTe
XUMHYECKOH peaKlMU U a0CONIOTHBIM 3HTAJBIMIUAMH YYACTBYIOLIUX
B peakuuu Beulectr, 1160 no ypasHeHUIO (38) ¢ UCHONLIOBAHUEM
JaHHBIX Ta0n. 21 U 22:

H; = AH} + mcHg(rpadut) + 0,SmyHy, +0,5moHp, +
+0,5mNHN2 +msH§ +mPH;) +0,5manx2 : (38)
Tak Kak abCoNOTHBIE IHTANBIIUU PA3HbLIX TAJIONEHOB pPa3ITUY-
Hbl, TO NpHU pacyere ciaraemoe 0,5 mxH';,(2 B YpaBHEeHUH (38) cie-
AYyEeT 3aMEHUTh CYMMOH
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0,5 I'rl!:.['lﬂl:2 + mClHEh + n'lBrI"ImBl.2 + mJsz .
s pacyera abGCOMIOTHLIX 3HTAJIBIIMMA IPOAYKTOB CropaHHA
ciaraeMoe myHyy B npaBoit yacTH ypaBHEeHHs (36) Takxke cieny-

€T 3aMEHUTb CYMMOIH
myuyrHyr + Mg Hye + mg Hyp, + mjHy; .
[Ipy ucuucieHuH aguabaTUYECKOH TeMmneparypbl TOpeHHA
T,, BHayajle pacCYMTBHIBAETCS abGCOJNIOTHAsA 3HTAIBbIMUS HAYAJIBHBIX

BEILIECTB KAK CYMMa CJIaraéMbIX, CTOSILIHUX B JIEBOM 4YaCTH ypaBHE-
Hus (36). Ilpu 3rom AH_ BbMHcIsiercs no ypaBHeHHIO (38), B

pacCYMTHIBACTCS IIO ypaBHeHHIO (33), a 3HayeHHs abCOJIOTHBIX
MOJIbHBIX 3HTAIBNHMA 11a KkuMcropona Hgo, M asora Hy, npH

298,15 K 3aumMmcrByIoTcs K3 Taba. 13.
3aTeM Ucxoasd U3 XHUMUYECKOH NMPHpOALI BelleCTBA OlLIEHUBA-

ercl MNpHOJIHXEHHO TEMIlepaTypa TIOPE€HHS CTEXHOMETPHYECKOM
CMeCH ero ¢ Bo3ayxoM. EC/IM Takas OlLIeHKA OKa3bIBA€TCSl 3aTPYAHH-
TEJBHOWH, TO TEMIIEpaTypa TIOpE€HUA IIPUHUMAETCA pPABHOH
2000—2500 K u obo3Havyaerca cHMBosioM T;. Hanpumep, misa
T; = 2300 K abconoTHasi 3HTAIBLNUS MPOAYKTOB NOPEHHUS BBIMHC-
JITeTCSl KAK CYMMa CJIaraéMbIX, CTOALIMX B IpaBONM 4YacTH YpaBHE-
Hug (36). IIpu 3TOM abGCOMIOTHBIE MOJIbHBIE SHTAJIBIIMU NPOAYKTOB

ropeHHus HJ 3aMMCTBYIOTCS M3 Tabn. 14.

Eciu B pe3yjabrare pacyera OKAXETCS, YTO BBIYHCJIECHHOE
3HaYeHHEe AaOCOJMIOTHON SHTAJNBIIMM HMCXOAHBIX BeElUeCTB OoJblle
3HaYeHHUSA abCOJIIOTHOM 3HTANBIIMM HPOAYKTOB ropeHus1 (rpu 1),

TO €CTb ECJIH ZmiHH;' > ijxH} , TO TPOHU3BOILMUTCA IMOCJIEAYIO-

KA pacder abCOMIOTHOM 3HTAIBIIMH IPOAYKTOB TOpPEeHHsS IIpH
teMneparype 1> Ha 200 K Bhuiuie, yeM T;. Jra onepauusi rnoBTOpS-

ercs A0 Tex Iop, NMoka He Oymer HalaeHa teMmmneparypa 1,, MNpH

KoTopol#t abcCoJIIOTHasA 3HTAJIBIIHA HCXOAHBIX BEILECTB OKAXKETCH

MEHbllIe aOCOJIOTHON 3HTANBIIMH NMPOLAYKTOB INOpeHHs. IJ1o Oyner
O3Ha4aTh, YTO 3HEPIrvs, BBHUICHSIOINASACA NP FOPEHHH HCXOAHOH

CMECH, HeJOCTAaTOYHa A Toro, YroObnl HarpeTh NMPOAYKTHI FOPEeHUSA
o TeMrieparypuol T, .
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AnuabaTtuyeckas TeMIeparypa rOpeHHUs II0CJE 3TOro BBIYMC-
jgsieTcsl o opMyiie

T (Z:mijj(T..) “Z_"_‘ian)' 200
o Z m;, Hjr,) - Z m ,, H (1, _200)
rac z m jKH.j(Tn) H Zm jKH; (Tn _200) — aOCONIOTHBIE SHTAIBIIMU

, (39)

NPOAYKTOB TOpEeHHS IIpH TEMIIEPAaType COOTBETCTBEHHO 1,
nu T, -200 K. 3nayenuss T,,, paccydUTaHHble 6€3 yyera IMCCO-

LMaLMH NpoaykToB cropaHusi, Ha 100 u 6onee rpagycoB BblilIe 3HA-
yeHH! T,,, BBIMUCJIEHHBIX C YYETOM CTEMEHM IMCCOIMAlMHK. Tak, mis

HACBHILEHHBIX YTJIEBOAOPOAOB 3Ta pa3HocTh paBHa 100—115 K, mia
YIJIEBOXOPOIOB C ABOMHBIMM CBsi3AMHM OHa aocturaer 150—200 K, mis
alleTHJIeHa oHa paBHa 337 K.

2.9.2. Pacuem aduabamuueckou memnepamypoi 20peHUR
CMEXUOMEMPUYECKUX CMECEI 20PIO%UX C 8030YXOM C y¥emomM cmene-
Hu OUCCOKUGUUYU NPOOYKMOE 20PDeHUSR

AI1abaTHYECKYIO TEMIEPATYPY NNOPEHHUS CTEXHMOMETPHUYECKHUX
CMeCEN TropIOYHUX C BO3AYXOM C YYETOM CTEIIEHH IUCCOIMAIIUU
IIPOAYKTOB NOPEHHA IIPHU TeMIepaType IUIaMEHHU JUIS OpraHH4YecKHUX
Belects, cocrossuux M3 aromoB C, H, O, N, MoxHo paccuuTathb
Ha DBM B COOTBETCTBUM C AJITOPHUTMOM, IpPHBEOAEHHBIM B KHUIE
B.T. MoHaxoBa “MeTonbl MCCICOOBAHMA ITOXAPHOK OMNMACHOCTH
ewtecTs” (M.: Xumus, 1979). PesyabraTsl pacyeToB IS psiia co-
eIUHEeHHI TpuBeaeHbl B TaOi. 16.

Tabauya 16

3aavenns amabaTHecKux Temueparyp ropenms T,,, BRMHCICHEMX

C YI€TOM AHCCOINHAINNE NPOAYKTOB NOPEHHN HPH IOCTONHHOM
nanienu 101.3 xlla

MeTtaH CH. 2210
3TaH C,H, 2247
Iponax 2255
H-DbvT? CaH; 2258

H-IleHTaH _ CiH;, 2259
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IHIpodoaxenue maéba. 16

H-I'ekcaH - CeH 4 2261
H-FCHT?.H - o o C7H16 2262
2,2,4-TpUMeTWIIEHTaH  CgHg 2259
2,2,3—TPEM€MHCH'T&H_ _ - o Cg}!lg 2260
2,2-AumeTibyraH . CeH s 2255
2,2-iumeTinponald 'L CLHHF 2252 )
H306yraH o - C4Hjg _ 2254
HS(_)HC}!THH_ N ) ~ Cs H 12 | 2256
2,3-Oumetnnbyran i CeH4 2257
HsookraH CsH g } 2261
2,4,3:TEHMCTHII-2-HCH’I;BH- B '_ - - GCgHyg i 2284
DTHIeH ___ C,H, 2361
[IporneH L C,;Hg 2324
2-IlenreH _ Csng 2298
1-ByreH o C4Hjg 2311
[ITponaHanb - C;HgO | 2270
AlICTOH - __(_:3H69 _2252
2-Metun-1-nponed C.Hg 2303
[exceH L I T GHy, | 2297
1,2-byrages CsHg 2388
1,3-byragueH 3 CHe | 2362
1,4-TlenTamueH - CsHy 2349
2,3-IlenragueH - CsHg 2362
1,2-HCHTWCH ) = C Hg 2__3_65 3
1,5-T'excanuen - CeH)o 2335
AueTwieH C,H, 2534
[IpormH C,H, 2430
GH, | 3%
ChHy | 2389
Tl : 65—
1-ITeHTHH C<H; 2365
Merasion ~ 211
2-Tlponanon 2227
2257
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Oxkonvwuanue maba. 16

IIponeHans - B C,H,O 2326
1,2-DnokcunponaH - C,HgO

Iuxnonponas i ! CsHg

2- Bﬁaﬂﬁil: C4H__&0

Bunmwnauerar 000 C4H¢0, 2254
DrTwnauerar ) C4HgO, 2213

uMETHNOBHIA 3dup - CHO | 2273

JustvnoBuid apup C4H,;,0 2259
Ilﬂnag_ﬁ_ﬁongnoam@ a¢pup ) CeH 4O 2253
JMMeEeTOKHMETAH 3 C;HgO 2246
Pewson CgHq
Tomyon B - B C,Hg 2319
Canros — —
1,2-OnokcuITan - C,HO 2393
LInknoneHraimeH N i CsHg 2362
[Imxmorexcad - CeHjo 2270
[uxnoneHTaH _ CsHj, 2280
[{uxnoneHTeH o CsH; 2319
[Inxiorexcex B o CeHio 2304
MEeTHILHKIIOTEKCAaH o ~ C4H,. 2266
TerparnapogypaH ] C4HzO 2283
2,3-luruaponypad o CsHgO 2295
TerparuaponvpaH o CsH, O 2272
BTUIEHAMHH C,HsN 2390

2.10. Meroanl pacyera MaKCHMAJILHOIO RABJICHUS B3PhiBa
H MAKCHMAJHHOH CKOPOCTH HApPACTAHMA JABJCHHS B3phiBa

2.10.1. Memoodw pacuema maxcumasvblHo20 0aéAeKun 63pHiea
bez yuema cmenenu OuUCCoO AUy RPOOYKMoE 20PEHUR

MakcuManbHOe JaRIeHUE B3IPLIBA O0e3 yueTa CTelneHu AUCCOo-
HHALIMHM NTPOAYKTOB BbIYHCIACTCA 110 popMyie

p _ PH Taj(v)Zka
= T, -Zm-m ’

(40)
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roe P, — JnaBieHHe, NMOJA KOTOPbIM HAXOAUTCA MCXONHAsA CMECh;

Z m; — CyYMMa YHMCJIa MOJIed KOHEYHBIX ra3o00pasHbIX MMPOAYKTOB

rOpeHHSs; me — CYMMa Yucjia MoJie ra3zoo0pa3HbIX MCXOMHbBIX
BelecTs; T, — TeMIiepatypa MCXOQHOM CMeECH, TM(,,) — aguaba-

THYECKasA TeMIlepaTypa FOpeHHMsI CTEXHOMETPHYECKOU CMECH roplo-
4YE€ro ¢ BO3yxa IIpU ITIOCTOSHHOM OoOBeMe.

3HayeHHUe ijk 0€3 yyera cTeneHH QUCCOLMAIIMH ITPOAYK-

TOB NOpEHUsI B COOTBETCTBUM C ypaBHEHHEM (34) BBIYMCIAETCA IO

dopmye
ijk = M¢ +1Ng +0,25mp +0,5(mH —mx)'l- My +(3,84B+0,5mN)(41)

3HayYeHUe ZmiH HaxXOAMUTCS 110 PopMyJie
me =1+4,848. (42)
3nauenue T1,,(,) Oe3 yyera creneHu AUCCOUMALNM TPORYK-

TOB TFOpPEHHS] BBIYUCIAECTCA B COOTBETCTBUHM C II. 2.9.2, npu 3TOM
BMecTo ypaBHeHHS (35) ucnosnb3yercss ypaBHeHUE (43), BbIpaxalo-
11[e€ PABEHCTBO BHYTPCHHHX SHEPruy HCXOJIHBIX BELUECTB H IIpPO-

IYKTOB FOPEHMS
Y my, (H; -RT,)= Y m, (H; - RT). (43)

2.10.2. Memoo pacuema MaxcuMasbHOU CKOPOCMU HAPACMAKUR
Jac4enun e3pviea

MakcMMaibHAsE CKOPOCTb HApacTaHUsA MOABIE€HHS B3pbIBa

(&)
— paccuuThIBaerca no ¢gopmyie
dv ) ..

(-‘;—f) = 81,55-PyS, / V!/°?, (44)

rae S, — MakCHMajbHasA HOPMAJIbHAasi CKOpPOCTb PACIIPOCTPRHEHMS
ramMeHH, M/c; V — o6beM peakliMoHHOro cocyaa, M3; P, — Ha-
yajbHOe nanineHue, klla.



OTHocuTeNbHAsA CpeAHAS KBAApaTHYECKasl NOrpeUIHOCTb pac-
yeta cocranisieT 28 %. Popmyna (44) npuMeHUMa NPH HAYAJIBHBIX
TeMIlepaTypax UcXogHoi cMecHu He Bohire 70 °C.,

2.11. Metoa pacyera MAKCHAMAJILHOMH CTENleHH PAaCINHPEHHSA
IPOAYKTOB FrOpeHns
MakcuMaibHasi CTENEHb PAaCIIMPEHMSI MPOAVKTOB TIOpPEHHA
(AV) BpiuHCHsACTCA 110 popMyJie

AV =V__ /V, =08-P__ /P (45)

rne P, — namneHue, 104 KOTOPHIM HAaXOAUTCS HCXOOHAasl CMECh;
P_.. — BeIWYWHA, BerqucasieMas mo m. 2.10.1; V, — obseM ucxon-
HO#t cMecH; V ,, — 00beM NPOAYKTOB rOpeHHMs npu 1, .

2.12. MeToanl pacYeTa MAKCHMAIHLHOH HOPMAJILHOM
CKOpPOCTH IopeHHs Iapora3oBhiX cMecel ¢ BO3AYXOM

2.12.1. Memoo pacuema MaKCUMAALHOU HOPMAALKOU
CKOPOCIMU 20DEHUR OAR OPZAGHUYECKUX Geulecms,
cocmosuux u3 amomoe C, H, N, O, S
MakcuMasipHasi HOpMaJIbHAsA CKOPOCTb I'OpEHHMST S, IS Op-

raHM4eckux Bemiects, cocroaiux M3 atromoB C, H, N, O, S
M CTPYKTYPHBIX I'DYIIN, NPEACTABRICHHBIX B Taby. 27, BRMUCIAETCH

1o ¢gopmyie
k
S, = Suo + ijhj/ngl ’ (46)

3=1
TAe m;— 4YHUCJIO CTPYKTYPHBIX IPYNII J-Tro BHAa B MojieKkyne; h;—
Ko3dDULIMEHT, COOTBETCTBYIOIUMHA j-M CTPYKTYPHOH IDYIIE; N —
4HCJIO aTOMOB YIJIepofia B MOJIeKyJe; a; — II0Ka3aTeJlb CTCIICHH,

paBHEIA IOBYM; S, . — 3HAYEHHE HOPMAJLHOW CKOPOCTH TODCHHS

Up
s ankaHos, pasHoe 0,40 M/c.
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Tabauya 17
3navenne xo3dppummenTos h; s dpopuyne (46)

CTpyKTypHasi Tpynna h;, m/c | Crpykrypras rpynna

C=C 1,14
3,34

0,75 117).¢; S
0.42

*ILna coeauHeHul, cogepxaiuux atoM Cl B MoJieKkyne.
**VYraepomHb#t ckeaer 6EH30JIIBHONO KOJIbLIA.

i MaccuBa AJaHHBIX, NpeACTaRIEeHHBIX B Tabu. 17, oTHOCH-

TeJIbHAsI CpelHsAs KBaApaTHYecKasi NMOorpellHOCTh pacyeTa COCTaBJIsA-
er 10,6 %.

2.12.2. Memoo pacuema mMaxcumasorRod HOpMAALHOU
CKOPOCMU 20PEHUR OAR OP2AHUYECKUX Geulecme, COCMORULUX
u3 amomoe C, H, N, O u das semgecmes, cocmoawux

U3 CPYKMYPHUX 2DYRR, He YYmeHHnux ¢ maba. 17

MaxkcuMaibHaA HOpMaJIbHaA CKOPOCTb I'OpeHUs IUISL OpraHu-
yeckux BelectB, cocroamMx M3 atomMoB C, H, N, O, u mia Be-
LLIECTB, COCTOALIMX M3 CTPYKTYPHBIX I'pyllll, HE€ Yy4YTeHHBIX B TaOJI.
17, BbIMHUCIsAETCA 110 POopMYyIIe

1gS, =4,958 + 7560/T , (47)
rne T HaXOXUTCH B COOTBETCTBHUH C II. 2.9.

JUis1 BellecTB, COCTOSIIUMX M3 CTPYKTYPHBIX TIpYIlll, IpHBe-
JeHHbIX B Tabn. 18, 3HayeHHe T MoxeT ObITh BBIMMCIEHO OoJiee

NpocTo, no popMyse
K
T =2254+ ) mjAT;/n, (48)

j=1
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rqe m;— YHCJIO CTPYKTYPHBIX IDYIII j-ro BHAA B MojieKyne; AT, —

[IOINpaBKa K 3HAYEHUIO aquabaTHYecKod TeMIiepaTyphl, COOTBETCT-

BYIOILIAA J-¥ CTPYKTYPHOH rpymrne (U3 tabsu. 18).
Tabaruya 18

BelmYHHA NONPABKH K 3HAYEHHIO aHabaTwyecKkoll TeMIepaTyphl
(1A PaIMIEAX CTPYKTYDHRIX I'DYIIN)

CrpyxTypHas rpymnna ATj , K CTpyKTypHas rpyina ATj , K

c=C 560
2070
77

_NHZs —NH—-, —N< -324
—CHO 503
HeapoMaTnyeckni

MK 460

*VYriepoaAHHA cKesier 6eH30JILHOIO KOJblia.

OTHOCHTENBbHAA CpeNHAsT KBaJpaTHYecKas ITOTrPelIHOCTh pac-
yeTa HOPMAJIBHOM CKOPOCTH ropeHusi no ¢gopmyne (47) npu uc-

MOJIL30BAHMHA 3HAYeHMH 1,,, BeuMCIEHHBIX Mo ¢opmyne (48),

JUIA MacCUBa, B Tabiu. 19, cocraswia 11 %.
Tabauya 19

JnaveHns JKCHCPEMEHETAIMHOH HOPMAILHON CKODOCTH ropem
ec-m
0, 37
B'rau | CH3 CH, 0,45

HponaH _ CH3 CHZ CH3

H-ByTan CH;(CH,), CH,

H-HCHTEH CH3(CH2)3 CH3 )
H-I'excaH CH, (CH,), CH ,
H-Terran CH,(CH,); CH 0,41 |
2,2,4-Tpumerwinentad | (CH;); CHCH, CH(CHy); | 0,38
2,2,3-Tpumerwinestad | (CH3;); CHCH,CH, CH; | 040
2,2-JAumeTunbyraH (CH,), CH CH, CH; 0,38 |

(CH,),C 036
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ITpodoaxenue maéba. 19

ooy popoms | S,

H306yTaH o _(CH,;); CH 0,35
H3Q_I:I_C__HT3H o (CI_'_I_3)2 CHC2H5 - 0,39
2,3 umerwnbyran |  (CHy), CH CH(CHy), 0,36
H300KTaH ~ (CHy); CHC(Hy 0,41
2,4,4-TpuMeTHI-2-TIEHTEH (CH;3),C= CHC(CH;),C,H; 0,43
STWICH . ~_CH,=CH, 0,43
[IponeH o | CH, CH=CH, 0,72
2-TlenTeH s CH; CH= CHC,H; 0,49
1-byreH ___ CH; CH, CH=CH, 0,43
2-Merwn-1-nponeH N CH,),C= CH, 0,38
I‘c_xccn - __C4H9 9H= C_H2 - _ 0,42
1,3-byraagmueH _CH,= CH CH= CH, 0,56
1,2-byranueH CH,=C=CH CH, 0,58
1,4-1-[6!'{'1‘3,[[]{6}1 B CH_2= CH CH2 CH= CH2 0,51
2.3-IleHTamgueH CH; CH=C= CH CH,; 0,52
1,2-IleHTamned CH,=C= CH CH, CH;4 0,53
1,5-T'excamuen o CH,= CH(CH;), CH= CH; 0,44
ALICTHIIEH CH= CH 1,61
[IpormuH CH,C= CH 0,71
H-I'enTUH CHE_C(CH2)4 CH, 0,52
1-byTuH C,H;C= CH 0,58
2-ByruH CH,C=C CH, 0,52
1-ITeHTHH o CH=CC;H; 0,53
3-I'excuH _ C,HsC=MM,H; 0,4_5
MeraHos CH,OH ~ 0,61
2-TTponanHon CH,; CHOH CH; 0,42
AMHHO3TaH C,H;NH, 0,32
2-AMMHOIIPOTIaH (CH,;),HCNH, 0,31
1-Xs10pOyraH CH,(CH,), CH,ClI 0,34
2-Xnonponax (CH,), CHCl 0,27
CH,(CH,),CT _ 0,29
CH; CHO 0,42
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CrpykTypHas ¢popmyna
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IIponenann CH,= CH CHO 0,67
Nponanan ) CH, CH, CHO 0,50
AlLleTOH CH;CO CH, 0,44
2-byTaHOH CH,CO CH, CH; 0,43
Bunwianerar "CH,COO CH= CH, 0,42
DTHJIALETAT j CH;COOC,H; 0,37
JIMMeETHIIOBRIA 3¢Hp ‘CH;30 CH, 0,49
HIusTwioBui 3¢HUp | c_z_}l,,_oczﬁ'_;"___ 0,49
JMuu3onponwioBui 3bHp (CH;), CH—O— CH(CH,), 0,39
JluMeTOKCHMeTaH B CH,(O CH,), 0,48
beH3on o CsHg I 0,45
Tonyon o CeHs CH;—____ 0,39
Kcunon CsH4(CH,), 0,34
H,C— CH,

1,2-Bnokcu3TaH \ 7 0,90

O
3,4-3nokcH-1-6yreH \ / 0,67

O

CH;CH—CH,

1,2-OnoxcUrnpornaH \ / 0,67

O
2-TlponantHon CH, CH(SH) CH,
Oumerwicynspun (CH,),S 0,33
HuxonponaH CH,— CH ,— CH, m
[luxnoneHTaeH CH= CH- CH = CH — CH,

Uuxnorekcaw [ = GCH,, ] 042

[luxnoneHTaH 0,43
T — CH=CH(CH,,CH, | 040 _
[MU10reKCeH CH,(CH,); CH= CH - 0,40
MeTHWnIHMKJIONeKCaH CsH)2 0,38
®ypan
TuodeH S CH= CH CH= CH 043
TerparnapodypaH O CH, CH, CH, CH - 0,52
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Oxonyanue mabia.

0,56 |

O(CH,), CH, 0 54
HN CH, CH, 0,46

2.13. MeToaml pacdera TeMIEpPaATYp CaMOBOCILIAMCHECHHSN
ra3oB H Hapos

2.13.1. Memod pacuema memnepamypvi CaMOCOCRAAGMEHEHUR
2G306 U RAPO8 OP2AHUNECKUX COCOBHCHNI

Temmneparypa caMOBOCIUIAMEHEHUSA Ta30B M [1apOB OpraHuye-
CKMX COCOQUHEHUMN BRIYHCIAETCS O dopMyiaM:

tes =300+ 11651, mpu 1.5 <5; (49)

tes =300-38f1, -5 mpu 1., 25, (50)
rae 1., — YCJIOBHasl CpeAHSA JUIHH3 MOJICKYJIH COENHHEHMS, KOTO-
pasi paBHa cpeHEeMY apH(PMETHYECKOMY BCEX BOSMOXHBIX JUIMH |

menen MOJEKYIJIHI:

- (1/nu)i11j, (51)
<

e 1, — YHCJIO UCNCH B MOJIEKY)IE COEMUHEHHHA.

Llens MonexKyabl — 3TO HeNpepHBHAA LElb aTOMOB, COEIU-
HSAIOAST ABC KOHLIEBHIE IPYIIIbI

n, =0,5m (m -1), (52)
1€ M — YHCJIO KOHUEBBIX I'PYIII B MOJICKYJIE.

KoHuespiMH rpynnaMd cudraiorcs —CHj;, =CH,, a Taxxke

Bce PYHKIMOHANIbHNE IpynIiel H UHKIN. Ecad QyHKIIMOHAJIbHasA
rpynn Wi MK paciiofIOXEeHbl B CEPEAMHE 1IENH, HX CIenyeT CYH-
TaTh OMHOBPEMEHHO H KOHHEBOH M NMPOMEXYTOYHOH I'PYIIIIOHA.

Jnuua uenyu Monekyanl l; Beraucasercs no ¢opmyne
l; = m, +Zla : (53)



47

e mg — 4MC/IO aToOMOB YIMlepona B J-# uenu; l,— 3KBMBaNeHTHas

JUIMHA QYHKUMOHAIBHOM IPYIIILI WIK LMK, BXOASIIMX B j-I0 Lienb.
JKBUBUICHTHasA UIMHA |, (QPYHKIIMOHAJILHOM TIPYNIIbI SBJIS-

€TCA afJJMTUBHOH BEIUYUHOM, He 3aBHUCAIIEN OT Kjacca COeIUuHe-
HUA, U BBIMUCIIACTCH 110 POPMYJe

a + bm
13 = 4;_ = ’ (54)

rae me — obdluee YUCIO aTOMOB YyI/Iepola B MOJieKyJe, r — obluee

4YUCNO (PYHKUMOHAJIBHBIX IPYII, LIUKIOB U JIOKAJIN3OBAHHBIX KPaT-
HbIX CBSI3€l “yriepoA-yrjiepon” B MOJEKyJe (CM. Takxe Mpumeda-
HUe Kk Tabi. 20); a, b — koapduumneHTh! U3 1aba. 20. Ecnin ¢pyHK-

LIMOHAJIbHAS TPYINA, IJIsi KOTOPOH BbIMMCAsIETCA 1., MpUcoequHEHA

K apOMaTHYeCKOMY LIUKIY C OOKOBOM YIJIEDOAHOM LEMbIO WIH OT-
IEJ€HAa OT apOMATHUYECKOro IMKJIA HE MEHee YEM OOHUM aTOMOM

yriacpoada, To Npy IOACYETE Il BMCECTO PCAJIBHOIO YHUCJIa aTOMOB

yrjepoaa B 3TOM apOMaTUYECKOM IMKIIE CIEAYET HCIOJb30BaTh €ro
SKBUBAJIEHTHYIO IUIMHY, ONpeAeneHHYIO Mo dopMmye (55).

Tabauya 20
Juavenus k03¢Gduuuenron 2 H b » hopmyne (54)

q)y}{KI.[HOHaJIBHaH

Tonexo s anndaTnyeckux 3¢GHUpoBs,
B KOTOPHIX aTOM KHMcCJiopoaa ¢ obenx
CTOPOH INMPHCOCAUHEH K IEPBUYHKNM
16,5 | -1,0 | uiu BTOpHYHHM aTOMaM YIJIEpOZa
IInsa 3pUpoOB, B KOTOPHIX aTOM KHMCJIO-
pola C OJHONH CTOPOHHK IPHCOEAHHCH
K NEPpBUYHOMY WIH BTOPHYHOMY aTO-
10,0 -0 Jiepola aTHPATHYCCKON I'pynIkl

“ B npouMXx coeaMHEHUAX




48

Okonvyanue maba.

DOyHKIIMOHANb- "
HMC
Has Tpynna - PHMCHaHHC

e

HOJlar‘a"mr L L
_-0,_2 B L B
0
0 [Tonarath r =1

-0,23 | Nonarars r =1

6,9 | Tonbko Wi BeuecTs ¢ m <6

-0,38 | Ilonarats r =1

TpoitHaa cBg3p C=C yBenuuuBaeT JJIMHY LEeNu, B KOTOPO
OHAa paclojoxeHa, Ha 6/mc aTomoB yriepoaa. J[BoitHasi CBS3b

C=C mIMHY UEITH HE U3MEHSET.

DKBHUBAJICHTHASA [IMHHA HEAPOMATHYECKOI0 MOHOSAEPHOIO
VIJIEpOJHOINO LMKJIA pPaBHA YMCIYy aTOMOB yTiepoia B LMKIE,
yMeHbIIeHHOMY Ha (,5.

DKBUBaJeHTHas MInMHa | ,, apomaTruyeckoro HukiIa onpeae-

nsiercs o popMmyiie
laa =Ng —0,5 + Zl9¢’ , (55)

[I€ n, — YHCJIO sAep B LIMKIE; 213‘1’ — anrebpauyeckass cymma

3KBUBAJEHTHBIX UIHH GYHKIUHMOHAABHBLIX IPYNIl, BXOJALIMX B CO-
ctaB nukina. K apoMatHuyecKuM B JAHHOM Clyyae OTHeceHbl BCe
LHHUKIbI, UMEIOlUEe CHMMETPHIO IPaBWILHOIO MHOTOYrojJbHHUKA

H YAOBJIETBOPSIOIIME PAaBEHCTBY M = 4n + 2, rme M — d4McJo

T-3JIEKTPOHOB B UHKjIe;, n =1, 2, 3.

DKBUBAICHTHAA JUIMHA HEApOMATHYECKOr0 MOHOAINEPHOTro
IMKJIA pPaBHA aiaredOpanyeckoi cymMme oOliero 4yMcnaa aToMoB yrie-
poa U 3KBUBAIECHTHBIX ANUH (PYHKIHOHAIBHLIX [PYII, COCTAR-
JAIOIIMX UK. 'pynnbl, TOJbKO NMPHCOEAUHEHHbIE K LIUKIY, pac-
CMaTPUBAIOTCS] KaK CaMOCTOSITEJbHbIE M TMNPH TOACYETE 3IKRHUBA-
JIECHTHOHN IUTMHBI LIHKJIA HE YYHThIBAIOTCH.

DKBHBAJIEHTHAsA IHHA HEAPOMATHYECKOIrO KOHAEHCHUPOBAH-
HOTo LIMKJIa paBHa aireOpauuecKod CyMMe YTepoaHblIX aTOMOB
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B Ape LUMKIA (IIPU 3TOM YYUTBIBAIOTCS TOJBKO T€ aTOMBI, KOTOpbIC
HE BXOIOAT B Apyrue sapa U PyHKUMOHANBHLIE TPVYIINbI), IKBHUBA-
JIEHTHBIX JUIMH MOHOSIEPHBIX HEAPOMAaTHYECKHUX IIMKIOB, apOMaTH -
YeCKWX HUKIOB U PYHKUMOHANBHBIX TPV, BXOASAILIMX B COCTaB
NAHHOTO SIpa.

Jlnvda uenu Monekyisl |, yBeIMYHMBAaeTCsT Ha JABE €AWHHILLBI,
€CJU B €€ COCTaB BXOIAT JBE IPYIIIbI WIM HENMU, [PUHCOEAUHEHHBIE
K apOMAaTHYECKOMY LIMKIIY B OPTOIIOJOXECHUHU APYT K APVTY.

Eciu cpeaHion UIMHY MOJEKYAbl MOXHO TIOACYHUTATh pa3-
JJMYHBIMHU CIIOCODAMU H3 YKA3aHHBIX BbILIE, TO NPEANOMTHTEIbHEE
BEIOUpATh CpeaHEe 3HAYEHUE M3 BCEX BEJIUYUH TMMOACYHUTAHHBIX
IUTHH.

CpenHsia KBaZpaTy4yeckKasi NOrpeliHOCTh pacyeTra no gopmy-
naM (49), (50) miss opraHM4YecKMX COCOUHEHUMN, COCTOSIUMX H3

atomMoB C, H, O u N, cocrasiasier 70 °C mns 3HaYEeHUK B HHTEpBa-
ne 300-400 °C u 40 °C B ocTaNbHBIX CAy4yasx.

2.13.2. Memoo pacuema memnepamypui CAMOBOCNAAMERECHUR
dochopopzanunecxux coedunenui

Temniepatypa caMoBoCIUIAaMEHCHHS (ochopopraHUYEeCKHX
coeAUHEHH I boJiee TOYHO paccYUThIBaeTcs 1o dopMyaaMm:

tey =300+127.5-1,, 1, <5; (56)
tes =300-441.,-5 1,2>5. (57)

[MorpeurHocts pacuera no dopmynam (56) u (57) cocrapaser
HECKOJILKO MPOLIEHTOB.

2.13.3. MemooO pacuema memnepamypit CAMOSOCNRAGMEHCHUR OM-
OCADHBIX KAGCCO6 OP2AHUNECKUX COCOUNCHUK

TeMmmnepatypa CaMOBOCIUIAMEHEHHUSA OTACABHBIX KJIACCOB Op-
raHH4eCKMX COCAWHECHUH pacCUYHUTHIBaeTCA C OoJibllIeH TOYHOCTD,
yeM 1o dopmynam (49), (50), c nomolpio ypaBHeEHHI 13 Tabu. 21.
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Tabauya 21

QDopMyJa JJIS pACIETA TEMIEPATYPM CAMOBOCILIAMEHEHHSN
OTHCHBHMX KJIACCOB OPraHHYeCcKHX COexuHe

CoenmHeHNsA Dopmyiinl s pacuera

ten = 0,6796-t3™™

o o P o _ _ i - e

t., =0,4722.t&" 11704 | 19,8

e e — I e N T e S ey S ‘-— —— — —

ApoMaTnueckue coenuHenus | t. =0,6412-t®™ 412529 | 15

07909187 1520

[Ipoune coeanHeHNA C ONHOMN
m‘;';moﬁ i CE(;IO—- t. =08439-t®™ 1464 | 19

DKCIEPUMEHTAIbHBIE 3HAYEHUA TeMIlepaTyp CaMOBOCILIAME-
HEHUS WISl pAlla COeMUHEHUM MpUBEACHBI B Ta0N. 22.

Tabauya 22
Temneparypa CaMOBOCILVIAMEHCHMS J/UIA PAJA COCTHHENHH

-'

bewson | GeHg 562
CeHsCH, ] 536
P ——
ITrbeH3on CG__H5__C2}'15_ L EZ
Haonpomﬁcum C6H5 CHQC!'_I 3}2 424
byrnnben3on | CcHsC4Ho - 412

—— v . e — i — e i . e e S—— - ——

H306yrinbenson CeHs CH, CH(CH3), } 428

1,4-Iuamun6benson (C,H;),CeHy
HH3onponuibeH30 CcH4(C3H5 )5




2-Memwn-2-¢eHWmporaH
2-Mern-3-¢perwmponad

Jndenun
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N

ITpodoaxenue maba. 2
°C
450
418

C¢HsC(CHj),
CH(CH;), CH,CHs
(CeHs),

H3onponunmdeHmn

MeTtaHon

BTAHOJI

H-I1ponanon

H3omnponanon

H- byraHon

H306yTraHon

BTOp-byTaHon

TpeT-byraHon

H-11eHTaHO

H30oneHTaHon

BTOp-1leHTanon

CH(CH;),CsH4CHs
CH,0H

CH; CHlOH
CH; CH, CH,0H
CH(CH;),0OH
CH,(CH,),OH
(CH,), CH CH,0H
CH, CH, CH(OH) CH,
(CH,),COH
CH;(CH)),OH
CH(CH;),(CH»),0H
CH,{CH,), CH(OH) CH;

430

N

395
460
300
340
330

|
RN

TpeT-IleHTaHoN

TpeT- byTHnkapOHHoON

JH3THAKapObHHON

H-T'excaHon

Memumpobynwt xapbuHon

2-MeTtrin-2-eHTaHoN

H-I'errraHon

4-T'enmraHon

lllmaonpoim._mcapﬁnﬂon
H~OKTaHon

2,2,4-TpuMeTri- 1 -TicH-
TaHON
H-HoHaHoJ

JInun3obyTikapOHHON

H-JlexaHon

H-JIaypHHOBHH CITMpPT
MHpPHCTHHOBNH CITHPT

7-JTHN-2-MCTHI-4-
YHACKAHOJI

410
420
365
285

(CH,),C(OH) CH, CH,
CH, CH,C(CH,),OH
CH, CH, CH(OH) CH, CH,
CH,(CH,);OH

CH, CH, CH(CH,) CH(OH) CH
CH, CH, CH,C(OH)( CH,),
CH,(CH,);OH

CH;(CH,), CH(OH)( CH,), CH,
(CH;), CH CH(OH) CH(CH,),
CH,(CH,),OH

CH,(CH,); CHOH CH,
CH,(CH,); CH(OH)C,H;
CH(CH,;), CH,C(CH;), CH,OH

415
275

395
265

270
395

CH,(CH,);OH
CH(CHy, CHOH)X C
CH,(CH,);OH
CH,(CH,),,OH
CH,(CH,),,OH

C,H,CHCH,(CH,),CHOHCH,
CH(CH.,)

), CH(CH



52

ITpodoawxenue matba. 22

OtwigopMHar HCOOC,H L 435
ITpormndopmuar HCOOC;H, 435
440

H3onponundopMuar HCOO CH(CH,),

byrmndopmuar HCOOCH. | 285
H306yTHadopmuar HCOO CH, CH(CH;), 425
Amundopmuar HCOOCH,
Hzoamundopmmuar | HCOO(CH,), CH(CH3), |
lexcunpopmuar | HCOOC¢H; -
LeTrnoBui# cnupt CH,(CH,),sOH )

CsH0 —

H,COO CH,
CH,COO CH, CH,
CH,COO(CH,), CH;
CH,COO CH(CH,)

A e A

CH,COO CH, CH(CH,),
CH,COO(CH,), CH,
CH 3C0 O—C(CH 3) 3

CH.COO(CHL Cit

H3oamunauerar CH,COO(CH;), CH(CH,),
TpeT-AMMNALIETAT CH,COO(CHj), CH, CH;
CH,COO(CH,);s CH;

CH,CO0 CH,; CHGH; CH, CH;
OxTunaierar CH,COO(CH,;), CH,
00T G CHy CHy
CH,.COO(CH,), CH,

CH, CH,COOCH,
ITpormImponuoHar CH,; CH,COO(CH,), CH,

CH, CH,C00 CH(CHy), __
CH, CH,COO(CH,), CH
CH,; CH,COO CH, CH(CH;)
CH; CH,COO(CH,); CH(CH,) 395
CH, CH,COO(CH,)s CH, | 260

Merwibymmpar

e e e

CH,(CH,),COO CH, 455
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ITpodoamxenue maba., 22

——

STHIGyTHpAT
[Tponun6yTHpar CH;(CH,),COO(CH,), CH 420
Hzonponuibyrupar CH,(CH,),COO CH(CH 435
b byTupar CH,(CH,),COO(CH,) 350
Ha3oamunbyrupar CH,(CH,),COO(CH,), CH(CH 335
l'excunbyrnpar CH,(CH,),COO(CH,)s CH 255
OxTunbyrupar CH,(CH,),COO(CH,); CH 230
Merunuzo6yTupar (CH3),CHCOOCH; | 450 |
DTHIH306yTHpAT (CH3), CHCOOCH,CHy; | 440
W30nponwn3oGyTHpar 465
W3oamwinaobytupar | (CHa) CHCOO(CH,), CH(CHy, | 390
MetuaBanepar CH,4(CH,),COO CH 420
STHIBaNCpHaT CH,(CH,),COO CH, CH 395

TMponwiBanepyar CH.(CH,),COO(CH,), CH [ 370

CH,), CH CH,COO CH, CH

H3oanmunuzoBancpuar | (CHa), CH CHOOO(CH,), CH(CH»).
CH,), CH CH,COO(CH,), CH
CHy(CH)(COOCH; [ 255
 Byrwikanpowar | CHy(CH;)(COO(CH,); CH; | 240
el el N
TAaHOBON KMCJIOTH
ol el Nl
HOBOH KHCJIOTH
| Orwikanpunar | CHy(CH)COOCH,CH, | 235
 Mypapbusanixucniora  (HCOOH | 510
MNponmonosas xuciora | CH;CH,COOH | 440
 Macnsmasn kuciora | CHy(CHp),COOH | 445
Msomacnsnas xucnora | (CHy), CHCOOH | 460
| Bancpuanosasi xuciora | CHy(CH),COOH | 3%
Musancpas xmcnora [ (CHy);CCOOH | 450 |
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HOBasl KHCJIOTA
~-OTWIMAC/ISHAs] KHCJIoTa
I'enra”HoBas KHMCJOTa
Kanpiiopas Xiucaora
KanpuHoBas XHciIoTa
JIaypuHoOBass KucjiIoTa
MupucriHoBasg KMcnora
[MTamMUTHHOBasA KHCIOTA
CreapuHoBas XHCJIOTA

IIponaHans

[TeHTaHaM

2-Memwmponanans
3-MeminbyraHane
2-OTHreKCaHaNb
MemnHoxaHanb
MermnaMuH

Ilﬁlﬁlﬁlllllllli

:
:

IIpormuiaMuH
Hs3onmponmunaMuH

'excaMeTHICHIH
MemanaMui

3

ITpodoanxenue maba. 22

CrpykrypHas ¢opmyna
CH,(CH,),COOH

CH, CH(CH, CH,) CH,COOH
CH,(CH,)sCOOH
CH,(CH,);COOH
CH,(CH,);COOH
CH,(CH,),,COOH
CH,(CH,);,COOH
CH,(CH,),,COOH
CH;(CH,),COOH
CH, CHO

CH, CH, CHO
CH,(CH,), CHO
CH,(CH,), CHO
CH,(CH,), CHO
(CH,), CH CHO

CH, CH, CH CH, CHO
CH, CH(CH, CH,)( CH,), CHO
(CH,), CH(CH,); CHO
CH,NH,

CH, CH,NH,

H,;(CH3); NH,

CH,),CH NH,

H;(CH,); NH,

CH,),CHCH, NH,

H,(CH)¢ NH;

H, NH,

H,CH, NH,

9

H

.

|
I

Z

I

O

t

O
CB? C

330

275
245
230
230
235

245
175
207

75
261
257

—

1735

W | &
QO] W
Q| @

320
312
37

280

380
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OxkoHuanue maba. 22

S

CH,(CH,); NH,
H3onponwiaMu (CH,),CH NH,

T

CH;(CHy); NH,
(CH,),CHCH, NH,
[excaMeTHIeHIMaMHUH NH,(CH,)s NH,

Ilpumep 1. PaccyuTaTs TEMNOEPATYPY CaAMOBOCIUIAMEHEHHS
nsonponundbensona CgHsCH(CHj3); mo dopmynam (49), (50).
CrpykTypHas opMysia U30IMponmiIbeH30/1a UMEET BH

1ICH;
—C-3CHj;
H

Yucio XOHUEBRIX IPYyIIl B MOJIEKYJE paBHO 3 (IBE I'PYIIILI
CH; u deHunbHoe simpo). OO6luee YUCIO yrIeBOOOPOMHBIX liereif B
MOJIEKYJIE PaBHO TpeM (3TO LieMH CIERYIOLUMX aToMoB: 1-2-3, 1-2-
deHmn, 3-2-dpenwn). JNMUHY yriepoaHbIx Lenei, B cocTaB KOTOPhIX
BXOAMT QeHWIbHOE SIPO, YMEHbIaeM Ha efuHULy. Umeem: ng =

3; my =1; nc, = 1; m = 2. BeMHCIIgEM CPEAHIOIO JUIMHY YIJIEPOU-
HOM LIeITH MOJIEKYJBI H3onponwibeH3ona no dopmyne (S1)

L 2(1-3+2-1) 17
P 3(3 - li o
Tax xax 1.,=1,7<5, o no dopmyne (49) Haxoxum:

t., =300+ 11645-17 =432°C.
DKCIIEpUMEHTAIBHOE 3HAYE€HHE TeMIIepaTypel CaMOBOCILIA-

MeHeHusi cocTanisier 424 °C, oTHOCUTENbHAS IOrpelIHOCTh pacye-
ta — 1,85 %.

IIpumep 2. PaccuuTaTbh TEMIIEpaTypy CaMOBOCIUIAMEHECHMS
H30aMWIOBOIO 3(GHpa HIOMACIAHOH KHCJIOTH To dopMylaM H3
tabi. 21. CTtpykTypHas ¢GopMysia COeUMHEHNSI MMEET BHJ

CH;—CH-C—0—CH,-~CH,—CH-CH;

Lo |
CH; O CH;
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Haun60Jb1uylio JUIHHY LEITH HMEET IpyIina
—CH,—CH,—CH-CH;
|
CH;
B cBA3m ¢ 3THM aHaJIOIroM #ABISAETCH 2-MeTHWIOyTaH

CH;-CH,~CH-CH,, Temneparypa caMOBOCIUIAMEHEHUSA KOTOPOIo

432 °C. Temmneparypa CaMOBOCIUIAMEHEHHSI HM30aMHJIOBOro 3gpHpa
H30MAaCJIIHOM KHCJIOTH paBHaA

t., = 0,8439-432 +46,4 = 411 °C.
DKCIIEPHMEHTAJIBHOE 3HAYCHHE TEMIIEPAaTyphl CaMOBOCILIA-

MeHeHHs paBHO 390 °C, oTHOCHTeJNbHast NOIPEINHOCTH pacyera
paBHa 5,4 %.

2.14. Meroan pacuera KpETHYECKON0 JHAMETPA
OrHEracAlero Kanajia H 6e30IaCHOIO 3KCNePEMEHTAILHOIO

MAKCHMRUILHROTO 3230pa

Paca€T KpuTHYECKOro JuamMerpa dy, JNTHHHOIO LMJIMHApPHYE-
CKOIo OTHeracsiiero KaHaja IpoM3BOAUTCA 1o popmyie

q PcmlRT (58)

P $,C..PM ’

rne Pey, = 72 — yucno Ilexne; S, — HOpMaJIBHasA CKOPOCTH rope-
Hust; G,y — yAenbHas TeIOEMKOCTh, [k /(xT-K); A — xoadpduuu-
eHT TeIUIONMPOBOAHOCTH HcxomHoM cMecH, Bt/(M-K); T — remnepa-
Typa, K; P — namnenue, I[la; R — yHMBepcaibHas ra3osasi 11ocTo-
sHHaa, paBHaa 8,31, Ax/(monn-K); M — MonsgpHas Macca,
KI'/MOJIb.

MakcMMaIBbHHN 3KCNEpHMEHTANBHBIA ©6€30macHbBIif  3a30p
(bOM3) paccuurriBaerca no ¢popmyie

59M3=%£. (59)

OTHOCHTE/IbHAA CPEAHAN KBAAPATHYECKAsA MOrPEUIHOCTL pac-
yéra cocrannsier 18 %.
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2.15. MeToa pacuera MAaKCHMAILHEOM

CKOPOCTH pACHpOCTPAaHEHHA IUIaMEeHRH
B0JIb IOBEPXHOCTH ropioded XHAKOCTH

MakcuManbHasi CKOPOCTb pacpOCTPaHEHHUs IUIaMEHHM BHOJb
[IOBEPXHOCTHU TOpIOYe XHUIKOCTH BbMHCIsAeTCH Mo popMmyie

S, = (0,8 +0,4AV) .S, (60)

rae AV — MakCHMMalbHasi CTENEHb PAaCIUMpPEHMUS TNPOAYKTOB rope-
HUA, BBIYMCAsAeEMad 1o mn. 2.11; S, — MakcuManbHass HOpMaibHas
CKOPOCTb I'OPEHUSA CMECH INAPOB XUAKOCTH C BO3AYXOM, BBIYHUC/IAEC-
Mast 1o . 2.12.

IIpumep. PaccunraTh MaKCUMAJIbHYIO CKOPOCTb PacCIIpOCTpa-
HEHUS TUTAMEHHU BNOJIb NMOBEPXHOCTH 6eH3ona. UcxomaHble JaHHBIE:
MaKCUMaJIbHasA HOPMaJIbHasA CKOPOCTb I'OPEHUSI CMECH IapoB OeH-
30jia ¢ Bo3ayxoM (0,45 M/c, MaKkCUMaJIbHas CTElleHb PACILIMPEHHS
IIPORAYKTOB I'OPEHHUSI CMECH IapoB 6eH30/1a ¢ Bo3ayxoM 8,0.

HUcnone3ys popMmyiy (60), mony4daem:
S1=(0,8+0,4 - 8,0) - 0,45=1,8 m/c.

3. METO/IbI PACYETA ITIOKA3ATEJIEHA
IHOXAPORB3PBIBOOITIACHOCTH ADPOB3BECEHA
TBEPIBIX BEIIECTB

3.1. Hcxonuanie nanBbie JJIf PacyeTa NoKa3areieik
[IOXAPOB3PLIBOONACHOCTH A3POB3BECeH TBEpALIX BEIECTB

B HacrosueM paamelsie pyKOBOACTBA paCCMAaTPHUBAIOTCH METOMIbI
pacueTra ITOKa3areJied IMOXapOB3PHIBOOIIACHOCTH OPraHMYECKHMX JHC-
MepcHbIX MarepuanoB. JlaHHbIE MeTOAbl pacyera OBUTM HCMOMb30O-
BaHbl IPUMEHHUTEJBHO X KOMOHMKODMOBBIM M 3€pHOBBIM ITLUISIM,
a TaKKe K OpraHM4YeCKMM XMMHYECKUM ¥ OHOXHMMYECKHM PEaKTHBAM.

JUiss MCIoOJb30BAHMSA 3THX METONOB TpeOyloTCst HCXOAMHBIE
JaHHbIE 0 HCCJIeaAyeMbIM 00pa3liaM MaTtepuajioB, a HMEHHO TEIUIO-
Ta CrOpaHHs BellecTBA M 3JIEMEHTHBIA coctaB MarepHana. [Ipu or-
CYTCTBHH 3THX CBEHEHHMH BO3MOXHO 3KCIIEPUMEHTAIBHOE OIIpeAe-
JIeHUEe YKa3aHHBIX (DHUIHMKO-XUMHYECKHX XApPAKTEPHUCTHK BeEllECTBa
[0 M3BECTHHIM METOAMKAM, JIHOO HUCIOJB30BaHHE OOOOLIEHHBIX
3JHAaYeHUH mnokKasareyie, BEJIHYMHA KOTOpHIX BbhIOpaHa HcCXoAA H3
YCJIOBHHA HAINEXHOCTHU pe3yaAbTaTOB OLIEHKMU IT0XApOB3PhIBOOITIACHO-
CTH BELLECCTBA.
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JleicTBME METOMOB pacyeTa paclpoCTpaHsAeTcs] TOJAbKO Ha
OpraHM4YecKHe BelIeCcTBa, B COCTaB KOTOpPBIX BXoAsit aroMbl C, H,
O, N, nons npumece#t APyrux aToMOB B IOPIOYEM BEIIECTBE HE
NOJIXHa npesbliiath 6 % (Macc.), IpH 3TOM B pacdeTax MCIOJb3Y-
erca uHPopmauusas Toibko o6 aromax C, H, O, N, sxopgmux
B COCTaB BellecTBa. Hanpumep, B cOCTaB UIPOTA IMOACOJHEYHOIO
(IF'OCT 11246) BxonsaT snemeHTHl C, H, O, N, S B COOTHOLIIEHHH
COOTBETCTBEHHO, 41,72; 6,5; 2,8; 0,44 u 0,038 % (Macc). IIpuHuMas
BO BHHUMaHHe, 4YTO COAepXaHHE cepbl B BellecTBe MeHee 6 %
(Macc.), B DajsbHelIIleM paccMaTpUBaEM LIPOT INOACOJHEUYHBIH Kak
BEILI[ECTBO, B COCTaB KOTOpPOro BXoAsiT ToJIbKO atoMbl C, H, O, N
B YKA3aHHOM BBbIIlIE COOTHOUIEHUM.

g MHAIUBHAYAJIBHBIX BEIUECTB MOJEKYIsApHasy Macca M on-
peneasieTcss BhIpaXXeHHEeM

M =12m¢ + myg +16mg + 14my, (61)

roe mc, my, Mo, My — COOTBETCTBEHHO YHCJIO ATOMOB YTJEpOa,
BOIOpOAa, KUCJIOpOAA U a30Ta, BXOASLIMX B MOJIEKYJY BellleCTBA.
EciM CTpyKTypHass (opMyJjia OTCYTCTBYeT (CMECH MHIAMBHIY-
AJIbHBIX BEIIECTB, IMOJIUMEPHI, 3CPHOBBLIE 1 KOMOMKOPMOBBIE ITbUIH
M T. A.) WIA O HEH HeT CBEACHUM, TO MOJIEKYJIA BEUIECTBA MOIECIH-
pyercsi HabopoMm atomMoB C, H, O, N B KosnuyecTBe, BRIYUCIAEMOM
CJICAYIOUIHM 00pa3oMm:
Cc Co . ~ _(_:ﬂ_
12 mH"'CH!mO"'16 mN_l4: (62)
rne Cc Cy, Co, Cn — conepxanue aromoB C, H, O, N B cocrase
ropio4ero Marepuana, % (macc.).
IIpu 3TOM KONMHYECTBO AaTOMOB TOI'O WIM HHOIO BMIA B MO-
nexyne (mc, my,Mqo, MN) MOXET OBITE APOOHBIM.

Ilpumep 1. Onpegenurd BENMMYMHY M JUIS aMHMHOYKCYCHOM
KHCJIOTH CszOzN.

[To popmyne (61) BerIUC/IsIEM:

M=12-2+54+16-2+14-1=175.

Ilpumep 2. Onpeneauts xoaumuectBo aromoB C, H, O, N
H MOJICKYJsApHYIO Maccy s;uMeHst apobneHoro (ITOCT 16470).

Hcxonubie nanHwmie: comepxanme, C, H, O, N B Bemecrse
cooTBeTCTBeHHO 43.47; 6,0; 46,01; 3,1% (macc.).

Mo dopmynam (62) moaydum:

Mc =



_ 4347
12

M =36, mg=60; mg=—"—=29; my =-==0,22.

16
M=12-36+60+16-29+14.0,22 =986.

3.2. MeTon pacyera HEXKHEro KOHNCHTPAIMOHHOIO mpeneia
PACHPOCTPAHECHHS ILIAMEHH

BeanynHa HMDKHEN0 KOHLEHTPAUMOHHOIO IIpejesa pacipo-
CTpaHEHHS IUTAMEHH IO a3pOB3BECAM BHIYUCIIETCS MO dopMyIe

HKIIP=8-10° /(-AH2.), (63)
rae HKIIP — HWKHUNA KOHIIEHTPALlMOHHBIN Mpenesl pacnpocTpa-
HEHMs1 IUIaMeHHn, r/M3; AH2 — Terutora cropaHusi BellecTsa,

KJX/KT.
OTHocHTeNIbHAsA CpEOHAA KBaApaTH4YecKas IOIrpelUIHOCTDb pac-
gyera no dopmyne (63) cocrabnser 19 %.

ITpumep. Boraucaurs HKIIP pnis mpora mnoacoiHeyHoOro
(TOCT 11246) u nommMcripoia, TEIUIOTa CropaHus KOTOPhIX COCTARJIS-

€T COOTBETCTBeHHO — MuMHyc 18,4100 u mumyc 42:100 mIx/kr.
DKCIIEpUMEHTAIbHAS BEJIMYHHA IpeenNa paBHA COOTBETCTBEHHO

40 r/m3 1 20 r/M3.

HUcrnionsays dopmyiny (63), noxygaem:

VIS TIOACOJIHEYHOIo IpoTa

HKIIP=8-10° /(184-10°%) =437 r/mM3,

IUIA TIOJIMCTHPOJA

HKIIP=8-10° /(4,2-10%) =19 r/m3.

OTHOCHTEJIbHAA IOIPEIIHOCTh pacyera I BHIOpAHHBIX Ma-
TEPHAJIOB COCTABJISAET COOTBETCTBEHHO 9,2 H 5 %.

IIpn oTCYTCTBHM BO3MOXHOCTH MCIIOJB30BaTh JUIA OLEHKH
seMeMHN HKIIP dopmyny (63), momyckaercs rnosararb 3Ha4eHHE

HKIIP paBuniM 40 r/M3 — 11 3epHOBBIX 1 KOMOHMKOPMOBHIX IThi-
ne#t u 15 r/mM3 — 1 OpraHUYECKHUX XMMHIECKMX M OHOXMMMIECKHX

pEaKTHBOB.

3.3. MeToa pacyera MARKCHMAIBLHONO JABJCHHS B3phLiBA

BeruyHa MAKCHMAJIBHOIO HM30OKITOYHOro HABJICHHS B3pHBA
aspoB3seceit Pp, oy, HAXOAHBIUMXCS MEPBOHAYAILHO B HOPMAIbHAIX
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yciaoBusiX (HavyaabHoe naBieHHe Bo3anyxa 101,3 kIla, HavanbHag
TeMmrneparypa a3poB3BecH 25 °C), BbrUcsieTcs 0 dopMyIe

P =07-P., (64)
rae P_.,— MakCHUMajJbHOE [aBJI€HHME B3pbiBa a3jpoB3BecH, Klla;

PC., — MakKCUMaJIbHOE JABJICHHE B3pbIBA, PACCYHUTAHHOE B IpPEIIO-

XEHUH aguabaTUYHOCTH IIpOLIECCA NOPEHUS M OTCYTCTBHH IUCCO-
HMAIMM MPOAYKTOB ropeHus, xlla.

Benruyuna P, paccuurtbiBaercs no gopmyne
P°. =034-C,-C,-1013, (65)

¥ (>
C, =2000+24,4.C, -(C4 - Cs)/(C,-C;)-C,/C; ;
C; =1+(mg + my +1/2my)/9,685 ;
C, =m¢c+1/2my +1/2my + 3,88 ;
C; =53me +23my +14my + 1108 ;
C, = (0,83m¢ +0,33my +0,24my +1,88)-10°;
C, =8,5(7,6m¢ +192my - 4,3mg - 4,3my )/ + 255;
Ce =8,5-102(AHS, ) M/B;

raie M — monexyisipHasi Macca, paccuMTbeiBaeMas 1o ¢gopmyie (61);
B — crexHoMeTpHYECKHI KO3PPHIIHEHT KHCI0pOIa:
B =mc +(1/4)my - (1/2)m, . (66)
OTHOCUTEIbHASI CPEAHSASA KBaAPATUUYECKAS MMOTrpeIHOCTL pac-
gyeta no ¢opmyne (64) cocranuser 23 %.
[Ipu paspaborke cuUCTEM IOXAPOB3PHIBOIALMUTEI NMPOU3BOI-
CTB3a, KOIrJa pacYECTHOE 3HAYCHUEC IIOKA3ATENN COOTBETCTBYET pe-
3yJbTaTAM KPYIMHOMACIUTAOHBIX OTHEBbIX MCIIBITAHUN, PEKOMCHIY-

eTCs UCIOJB30BATh OLEHKY MNoka3arenst P ., no ¢popmyne

Pmax =P ;ax . (67)
[IpH oTcyTcTBHM BO3MOXHOCTH pacyera nokasares 1o ¢popmy-
ne (64) nomyckaercsi NpUHUMATD 3HadyeHue P, .. , pasHoe 1,2 MIla.

ITpumep 1. PaccunTaTh MAaKCUMAJIIBHOE JAJICHYE B3phiBa a3po-
B3BECH MenkKoaMcriepcHoro mpora mnoaconHedyHoro (F'OCT 11246).
JKcnepUMMeHTaIbHOe 3HayeHHE IMokasareas coctapister 532 klla.
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HUcxonHbie naHHbE (CM. IDpWIOXEHHE): me=3,5; m, =6,5;

mg =2,8; my =0,44; (- AH?.)=18,4-103 xJIx/xT.

PaccyuThiBaeM BcrioMorarebHble Ko3h@dUUHEHTh GOopMy-
bl (65):

M=12-35+65+16-28+14-0,44 =995
B=35+65/4-28/2=373;

C, =1+(28+0,44 +6,5/2)/(9,6 -3,73) = 1,18;
C,=35+65/2+0,44/2+38-3,73 =21;
Cy;=53-35+23-65+14-044 +110.3,73 = 748 ;

C, =(0,83-35+0,33-6,5+0,24-0,44 +18-3,73)-10° =1,2-10%;
Cs=85-(76-35+19,2.65-43.28-43-0,44)/3,73 + 255 = 570 ;
Ce =85-107-(18,4-10°)- 99,5/3,73 = 4,2..10°;

C, = 2000+ 244 - 21(4,2-10° - 570)/(1,18- 748) - 1,2 - 10°/748 = 2503,
Orciona B cooTBeTCTBUM ¢ opMyaaMu (65, 64) cienyer:
P ., =0,34-2503-1,18-101,3 = 903 «IIa;
P_.. =07-903 =632 xlla.

OtHocuTenbHast olrnbka pacyera paBHa 18 %.

PexomeHayeMoe 3HaYeHHe napamerpa P .. s pa3paborTku
CHCTEM B3PBIBO3AIIMTHI

P .. =Po. =903 klla.

Ilpumep 2. PaccyuTath MAKCHMMAJIBHOE JaBI€HHE B3phIBA
a3POB3BECH MEJKOAMCIEPCHOIO IOJUCTHPONA. XHMHYecKas ¢op-
MyJia 3seMeHTapHoro 3BeHa —-CgHg. Teruora cropanus (- AHY, )=

= 42.103 xJIx/kr. DKCIEepUMMEHTAIbHOE 3HAYEHHUE NoKa3areis
610 xI1Ia.

PaccuuTbiBaeM BcrioMorarenbHble KO3¢dpPHUUHEHTH POPMYIILL
(65):

M=12-8+8+16-0+14-0=104;
B=8+8/4-0/2=10;
C,=1+(0+0+8/2)/(9,6-10)=1,04;
C,=8+82+0/2+38-10=50;
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Cy=53-8+23-8+14-0+110-10 =1708;
C, =(0,83-8+0,33-8+0,24-0+18-10)-10° = 2,7 -10°;
Cs=85-(76-8+19,2-8-43.0-4,3-0)/10 + 255 = 439 ;
Ce =8,5-107.42-10° -104/10 = 3713;

C, = 2000+ 244-50-(3713-439/(1,04-1708 - 2,7-10°/1716= 2472.
Orciozia B cOOTBETCTBHMH ¢ dopMynoit (65) nomyanm:
Pea =0,34-2665-1,04 -101,3 = 841 «I]a.
ITo popmyne (64) MOAYYHM MCKOMBIM pe3y/bTarT:
P .. =0,7-841 = 589 xlIIa.

OtHocHTeNbHasA olIMOKa pacyera cocrasuia 3,4 %.
PexoMeHayeMoe UISE pacYETOB B3PHIBO3AlHTEI TEXHOJOIHYe-
CKOro o0OpynoBaHHs 3Ha9Y€HHS MokKa3arenss P .. cocrasisier

P.. =P, =841 Klla.

3.4. MeToa pacyera MAKCHMAILHOH CKOPOCTH HAPDACTAHHS
HaBJIeHRS B3pLIBa

MakxcuManbHasi CKOPOCTh HAPACTAHUS KABJICHUS NpPM B3PbIBE
ITBUIEBOAXYIIHAIX CMECEeH ornpenessieTcs no ¢gpopmyie

dP S
Ul -p _Zn 68
(d‘t )m“ max 1.’ (6)

rae (dP/dt) . — MakcHMaibHasi CKOPOCTb HAPacTaHHMS NABIECHHS
B3pbiBa (B YCJOBHSX CTAHOApPTHHIX HcnuwraHui), kIlla/c;, P.. —

PAacCYeTHOE 3IHAYCHMEC MAKCHMMAJIbHOIO JIAaBJICHHS B3pHIBA a3pPOB3BE-
cd, xIla; S, — MakcHManbHas 3¢PeKTHUBHass CKOPOCTb paCIIpO-

CTPaHEHHS TUIAMEHH IO a3pPOB3BECH B YCJIOBHSAX CTAHIAPTHBIX MC-
NTaHKuA, M/c; L. — XapakrepHHIA pa3Mep B3pbIBHOIO COCyAa, M.
B ycnoBHsIX cTaHAApTHRIX HCTWNTAHUHK L = 0,4 M.

OTHOCHTENbHAA CPEOHSA KBAApATHYECKas [OIPELIHOCTL pac-
yeta nmo dopmyne (68) s 3epHOBBIX H KOMOHMKOPMOBBIX INbUIEH
MHHMMAaJIbHA NIpH BeauunHe S =6,67 M/c u cocrasisier 80 %. [lo-

CKOJILKY CKOPOCTh PacnpOCTPaHEHHS IUIAMEHH ITO0 a3pOB3BECH Cy-
IWECTBCHHO 3aBHCHUT OT CTeNeHH TYPOYJIeHTHOCTH NochenHed, To
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B KAYECTBE HANEXHOIO 3HAYEHHS CKOPOCTH pacNpOCTpaHEHHUs IUIa-
MEHH IO a3pOB3BeCAM 3C€PHOBBIX H KOMOMKOPMOBBIX HbUIEH Clemy-

€T PCKOMCHIOBATh BEJIMYHHY S =15 M/c. 31a Xe BEJIHYHHA MOXET

ObBITh MCIONB30BAHA [IPH OTCYTCTBMHM CBeIeHHMH o0 &U3UKO-

XUMHAYECKHX CBOMCTBAX IBUIM 3TOI0 Kjacca.
JDIA opraHMYecKMX XMMHWYECKMX ¥ OHMOXMMHUYECKMX peakTH-

BOB, €CJIH HET CBEACHHMH O BEJIHYMHE CKOPOCTH PaACNIPOCTPAHEHHS
ILTaMEHH IO a3pOB3BECH, B YCIOBHUSX CTaHAAPTHRIX HCIBITAHHN

poiryckaercs nojyiarate S, =30 M/c.
ITpumep 1. Paccuurars Besuuuny (dP/dt) . mis wpora noa-
conHedHoro (I'OCT 11246). PacyetHas BenwymHa P =632 xIla

(cM. mpuMep 1 B n. 3.3). DKClIepUMEHTAIBHOE 3HAYEHHE ITOKa3aTe-

s cocrapisier 9,4 MIla/c.
B cootBercrBuH ¢ dopMmyaoi (68) mra S, = 6,67 M/c nony-

YUM:
dP)  _632.957 _105.10° xIla/c =10,5 MITa/c.
dv ) 0,4
OtHocuTeNbHas oliMbka pacyera cocrapusier 12 %.
PexoMeHayeMoe ISl pacY4€TOB CHCTEM B3pBIBO3AIUMTHI 3Ha-
yeHus nokasarens (dP/dt) . cocraBnser (mpu S, =15 M/c)

dP 15
E—— = 6 - = .
(d'c) 32 04 23,7 MIla/c

ITpumep 2. Paccuwrats BemwumHy (dP/dt) .. s monmmcTH-

poJna.
Pacuernaa seqmuuHa P_ . = 589 kIla. DxcnepumenranpHoe

3HaYeHHe rnokazareys cocrannmsier 40 Mlla/c.
B coorserctBUH ¢ dopmynoit (68) mosyyaeM HMCKOMOE 3HA-

yeHHe nokasarens (npu S, =30 M/c)
(—d—li) = 589 . }'0- o= 44,2 MHa/C.
MAX

drt 0,4
OtHocuTenpHasa ommmbxa pacyera cocrapiser 10 %.



3.5. Meroa pacyera MEHEMAJIHLHOIO B3PHIBOOIACHOIO
cCo/lepXAHASA KRCJOPO/A

Pacyer MHUHHMAJIBHOIO B3PBIBOOIIACHOIO CONCPXAHUS KU-
cJIopoZla B ITLUICBO3NYLIHON CMECH IIPH pa30aBIeHMH €€ a30TOM

[IPOH3BOAMUTCA 10 dopMyJie
MBCK =

100
1+C,

rne MBCK — MHHMMaIbHOE B3PBIBOOINACHOE COAEPXAHWE KHCIIO-
pona, % (06.); Cy, C, — napaMeTpHl.
Benmuunna C; BeryuciasieTcs mo ¢gpopmyne

C, = (- AHZ, 10 - M - 558m¢ - 21,8my - 88my J(35-8),  (70)

rie M — MoJieKyJIsspHasi Macca, paccudThiBaeMast o ¢dopmyne (61);
B — crexHOMETpHYECKUN KO3(DHIIHMEHT KHCIOPONa, PacCUUThIBAE-
MBIt o dopmyie (66).

Benuuyuna xoadbdunuenra C, misg pazTMYHBIX KJIACCOB Be-
II[ECTB MEHSETCS H HAXOMUTCSH 3KCIIEPUMEHTAIBHO.

OTHOCHTE/IbHAS CPEAHSIs1 KBaIpaTHYeCcKasl NOrpeLIHOCTh pac-
yeta o dpopmyne (69) mig KOMOHKOPMOBBIX M 3€PDHOBBIX IThUIEH
MHHHUMaIbHa NpH C, = 3,6 u cocrarser 12 %.

IIpH oTCYyTCTBHHM HEOOXOMMMBIX UIS pacyera no ¢opmyle
(69) cBemeHHit 0 BellecTBE NONYCKAaeTcs MOJAaraTh 3HAYEHHE ITOKa-
3aresss MBCK paBHbIM 8 % — Uiz 3¢pHOBBIX U KOMOHMKOPMOBBIX
nbUIed U 6 % — A XMMHYECKUX U OHOXMMUYIECKUX PEAKTHBOB.

ITpumep 1. Paccuurath BesMmunHy MBCK 1pora noacosiHey-
Horo (I'OCT 11246). DxcnepUMEHTAILHOE 3HAYEHHE TMOKA3aTEAA —

11,3 % (06.). HcxonHbie faHHbIE Ui pacyeTa;, me =3,5; my =6,5;
mg =2,8; my =0,44; (- AHS )=18,4-10° xJIx/xT.

Hcnonbaysa dopmyint (61), (66), (70), BeruuciasieM:
M=12-35+65+16-28+14-0,44 =995
B=35+6,5/4-28/2=373;

C, =(184-10°-10-995-558-35-218-6,5-88-0,44)(35-373) = 114.
[To dopmyine (69) noayyaem:

MBCK = 100 +36=11,7 % (06.).

1+114

3

+C,, (69)
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OrtHocurenpHass ommbka pacdera cocrasisier 4,0 %. Peko-
MeHIyeMoe 3HadeHHMe Imoxa3arensi cocranisier 8,1 % (06.).

IIpumep 2. Paccuurath MBCK B aspoB3BecH napagpopMaib-
Aeruaa. DKCIEepUMEHTAIBHOE 3HA9Y€HHME I0KAa3aTeNsl COCTaBIsAeT
5,5 % (06.).

IlockONBKY OTCYTCTBYIOT CBEACHHMS O BeJMYMHE KO3dbPHIIH-
eHTa C, IUIA KJacca BEIECTBA, K KOTOPOMY OTHOCHTCA napadop-
Mansaerux, noxaraeM MBCK = 6 % (06.).

OtHocHUTeIbHASI OIIMOKA pacyera cocrasuseT 9 %.

3.6. Metoa pacyera MEHMMAJILHOM HEpPrHH 32aKHIaHHAA

MuHuManbpHas 3Heprus 3aXUraHus a3poB3Becd W BBEIYUCIIA-
eTcs 1o ¢opmyJe

W =Ky, -107[(94- M/P)(t., —20) +

+(<23+09%, —45-104t2)-10°[13 |
rae W — MHHUMAIbHAsA 3HEprus 3axuraHus, MJIX; Ky — Moseky-

JIApHAasi Macca roplodero BeliecTBd; f — CTEXMOMETPHYECKHU KO-
a¢pduLMeHT KHMciaopona; t., — TEMIlepaTypa CaMOBOCIUIAMEHEHHSA

Bewtectsa, °C. I[IpH OTCYTCTBUM CBEJEHHH O BEJUYHMHE t., JOIIyC-
Kaetcsi nmojaararb t ., = 400 °C; 1, — BeJHYMHA KPHUTHUYECKOIO 3a30-

pa, MM. [Ip1 OTCYTCTBUM 3KCIIEPHMEHTAIBHBLIX CBEIEHUH O BEJH-
yuHe 1, momyckaercst mojarath 1, = 3,5 MM.

OTHOCHUTENBHANA CPEeOHAS KBAaXpaTH4YecKasl NMOrpelllHOCTh pac-
yera no ¢opmyne (71) mnsa 3epHOBBIX U KOMOHMKOPMOBBIX IThUIEH

cocranisier S % npu Ky =5,1. [lnsa yBeaudeHHss HAAEXHOCTH pe-
3yJIbTaTad PEKOMEHAYETCA HCIIONb30BaTh KO3dduimeHT Ky =1,7.

IIpH OTCYTCTBHHM BO3MOXHOCTH HCIIOAB30BaTh dopmyny (71)
IUIA pacyeTa ITOKA3aTels IOIMyCKaeTcs Iojiararh 3HaYeHHE MWHH-
MaJIBHOM 3HEpPruM 3aXHMraHus paBHHIM 3 MJ[X — 1A 3epHOBRIX
H KOMOHKOPMOBEIX Ibuted H 1 MJIX — I xuMHIECKHX H OHOXH-

MHYECKHX PEaKTHBOB.

Ilpumep 1. Paccunurary BeXHIHHY W JUIS IUPOTA IOACOJIHEY-
Horo (IT'OCT 11246). DkcriepMMEHTAIBHOE 3HAY€HHE I[IOKA3ATeJIs
cocrannsieT 8,9 MJIx.

(71)
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HcxonHnbie nanusie ais pacyera: M = 99.5; B = 3,73; t_, = 440;
1, = 3,5.

ITo dopmyne (71) nmonydaem:

99,5
(400

W=51-10". [94——- ~20)+

3,73

+(-23+097.400-4,5.10 - 400%)-10°[. 35° = 8,5 mlx.

OrHocHTeNbHaA olKMOKa pacyera cocrtaBwia 4,5 %.
PexoMeHyeMo€e 3HaYEHHE T10KA3ATENS:

7 94993
wW=1,7-10".
1,7-10 [9 373 .(400 - 20) +

+(-23+097.400-4,5-10% -400%)-10°]- 3,5* = 2,8 mlIx

IIpumep 2. PaccyuTarp 3HAYCHHUE MHHUMAJIBHON 3HEPIrUM 3a-
XUraHUA IS a3POB3BECH IOJMCTHPOJIA. DKCIIEpHMEHTANbHOE 3Ha-
yeHHe noxazarend 5 MJ/IK. Ilockonpky onTUManbHas BeIuuMHAa

Kw Vs Kiacca BeUIECTB, K KOTOPOMY OTHOCHTCS ITOJIMCTUPOJI, HE
HU3BeCTHA, NpHHUMaeM W = 1 M/1x.

3.7. MeToa pac4yera yCiOBHi TEILIOBOXO CAMOBO3TOPAHHSN
N0 pe3yJbTATAM 3ECHEPHMEHTAIBHBIX HCC/IeN0BAHMH

HeobxoauMbie I pacyera JaHHHE: KHHETUYECKHE XapaKTe-
PUCTHKHM DEaKIMHM IOpPEeHHMSI H3Y4aeMbIX IPOAYKTOB, IOJYYEHHBIE
MO pe3yJbTaTaM 3KCIICPHMEHTAJIBHBIX UCCIIEIOBAHUM YCJIOBHH Terll-
JIOBOI'O CAMOBO3rOpaHHKA U3YyYaeMBIX MPOAYKTOB.

PaccYMTBIBAIOTCA NMAapaMeTphl YPaBHEHHH (XapaKTepH3YIOILHUX
BO3MOXHOCTDb BO3TOpaHHsl NPOAYKTa) i GOpMBI K pa3MEPOB CKO-
IVICHUS BELIECTBA, BCTpEYalouerocss Ha NPpakTHKE, a TaKkKe 3Haye-
HME KDHTHYECKON TeMmepaTtyp Ty, I pealbHbIX CKOIUIEHUH
MaTepHaia. TeMIieparypa OKpyXaloluel cpelabl, MNpeBbilIaloOLas
3HAYEHHUSA Ty, NPHBEAET K CAMOBO3rOPaHHIO BbUIEPXHBAEMOro IpH
HEH CKOIUICHHSA BEIIECTBA.

JU1s BHITTOJIHEHHUS PacHYETOB MCIOJIB3YIOTCH CJIEAYIOLLHE TeO-
peTHIecKHEe 3aBHCHMOCTH. KHHeTHYeckMe mnapaMeTpbhl peaxklHu
ropeHust cBA3aHbl ¢ napamerpoM ®paHkK-KaMeHelKoro & COOTHO-
IICHHEM
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S = Qeky E - rze_R_To , (72)
A RT,

rne E — sHeprug akruBaumu, Jx/(Monb - K); Q — TeruioBoit 3¢-
dexr peakuuu, IIx/kr; R = 8,314 — yHuBepcasbHasa ra3oBsast Io-
crosiHHas1, JIx/(Monb - K); To — TeMneparypa oxpyxaroinei cpemsl,
K; kg — KOHCTaHTa CKOPOCTH pPeaKl(MM IN'OpEeHHS MCCIeayeMOro Be-
IIIECTBa, A ~— TEIUIOIIPOBOAHOCTh pPEarupymollero MaTepHaa,
Ox/(Mc - K); r — XapakTepHCTHYECKMI pa3Mep KOHTelfHepa A
CBIITy4Yero MaTepHayia, paBHBIM ITIOJIOBUHE HAaMMEHBILEro pasMmepa
TapHOro oOmBeMa, M; p — IUIOTHOCTh OUCIIEPCHOIO MaTepHasa,
Kr/M3.

s onpeneneHuss yCJIOBHH TEILUIOBOIO CAMOBO3TOPAHMSI MC-
CJICAyeMOro BellleCTBA HEOOXOMHMMO pacCYUTATh KPHUTHYECKOE 3Ha-
yeHHe rnapaMmerpa Ppank-KameHelnxoro, onpeneisionero ycJaoBus
XpaHeHUs WIH TPAHCIIOPTHUPOBAHUSA ITPOAYKTA.

BesvanHa 3TOro mapaMeTpa ONHCHBaercsi GYHKIHMOHANBHOMN
3aBHCHMOCTBIO

5 = S00(Bi) (1 + 24y )1 + ), (73)
rae 8, — KpMTHYECKOE 3HaYeHHE napaMeTpa 8 mpH Bi = oo, 3aBH-
csallee ot GopMu obpasia;

2
y = %réo_ — IapaMerp, onpeAc/IoMi BHropaHue BeiecTsa; (74)

Bi = ar/A — napamerp buo; (75)
a — KoadduuuenT reroornayu, Ix/(M? - ¢ - K);
B = RTo/E — napamerp, XxapaKTepH3ylOlIHi KadecTBo B3pHBa; (76)
¢ — TeruroeMKocTb, AX/(kr - K).
DOyHKUHA

. , 2 .
o(Bi) = %l(JBiz +4 - Bi) exp—B]‘";i———"'g-‘—‘--3 (77)

ompefie/isieT 3aBHCHMOCTh KpHTHYECKOro mnapaMerpa OpaHK-
KaMeHeKOro oT yCJIOBHH TennooOMEHa ChITy4Yero Marepuana ¢

OKPYXAIOllEeH Cpeloi.
3HayeHHE Ty, BHIYHCIAETCS NPH MOACTAHOBKE B YPaBHEHME
(72) paccYMTaHHON BEJHYHHH 8,5, ONPEACHEHHBX KHHCTHICCKHX
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XapaKTEePUCTHK Ppeakl(MM TOPEHMUsI UCCIEeIyeMOro Marepuana, xa-
PAKTEPUCTHYECKOrO pa3Mepa MNpenrnosaraeMoro CKOIUIEHHs Bellie-
CTBa H COOTBETCTBYIOILIEI'O 3HAYCHUSA p.

OnucaHue Nojiy4aeMbIX pe3yabTaToB YIOOHO Manarats B clie-
OYVIOLUEH ITOCHENOBAaTeJIbHOCTH, coOMI0ogaeMO# B IIpWiaracMoMm
NpUMEPE pacyerTa.

Ilpumep pacuema
s npumepa pacCYHUTAEM YCIOBHA TEILTOBOIO CaMOBO3ropa-

HHS XJIONKA, XPAHAIIErocs U TPaHCNOPTUPYEMOIO B NPECCOBAHHBIX
KHIIax.

XJIOMOK — roproyee BOJOKHUCTOE JIETKOBOCIUIAMEHSIOLLEECS
BELIECTBO, CIIOCOOHOE TJIETh UIMTEIBbHOEC BpPEMSA OT UCTOYHHUKA 3a-
XMTaHus (MCKpa, TACIOIAasA CUrapera U Ap.) ¢ NOrIoleHUEM ra3o-
o0Opa3HbBIX NMPOAYKTOB NOPEHHUA.

Temneparypa camoHarpeBaHus xionka-ceipiia 60 °C. Temmnepa-
Typa mieHus 205 °C. Teruroemxocts xonka G, = 1505 Ix/(xr - K).
Terutora peakuuu ropeHust xuonka 17501000 Ix/xr. Terutonpo-
BOIHOCTb A XJIOMKAa IUIOTHOCTBIO p = 80 xr/M3 cocrasiasier
0,042 Ix/(M - c - K).

TeruionpoBOAHOCTh XJIONKA B IMPECCOBAHHBIX KHUNAaX (IUIOT-
HocTh — 420 kr/M3) onpeaensuiach MO CAEAYIOUIEMY BRIPAXEHHMIO:

A =6,913 107 p2 — 1,101 - 10-3p — 5,31 - 10-19p3 + 0,0215 =
0,103 Ix/(M - ¢ - K).

XJIONIKOBOE BOJIOKHO XPaHHUTCSl M IIEPEBO3UTCA B NPECCOBAH-
HbIX KUMax urMpuHoi 0,6 M, miuHoi 0,97 M u BeicoToit 0,73 M.

PaccuuraeM Bce IapaMeTphbl, BXoAsliMe B paBeHCTBO (79),
IUIST KHMIbI XJIONKA.

Pacyer napaMerpa dp IS KMIIbI XJIOIKA INPOBEAEM, CYHUTASA
dopMy KHMIIH 3KBHBANIEHTHON NPSMOYIoJbHOMY Opycy cO CTOpOHa-
Mu 2a=06; 2b=0,73; 2¢=097 H OTHOUWIEHHEM CTOpPOH
q=c¢/a=1617;p=>b/a=1,217.

OTHolUeHKe KBAaAPATOB INOJYIUMPHHBI BaroHa K 3KBHBaJIEHT-

Holt cdepe Ppank-KameHeuxoro s npsgMoyroabHoro opyca on-
peaesercs cJEeAYIOUIMM BbIpaXCHHEM:
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et

1 Jl + p + q
= —-arct —_— (79)
qJ 1+p*+q”
Iloncrasnaa p,q B (78) u (79), nonyaum ¥ =1,2702 u
2
2 -0,498. (80)
Ry’
Cpennnit paquyc 3KBUBAICHTHOR cdepnl CeMeHOBa paBeH
=ﬂ_ 3.0,6-0,73-0,97 _ 0.369

rme V, S — oﬁbeu K r[oaepxnoc'rb KHIIEL.

OTHOLIECHME KBaApaToB pPaJHycOB 3SKBHBAJIECHTHBHIX cdep
(Ppank-KameHenkoro 1 CeMeHOBa COCTABHT

Ry a’ 0,32

=0 -2 B _1327. (81

TR T 049803697 0,498.0,369 1)
MDaxkTop GOpMHBI NPAMOYroJIbHOro Opyca:

j=3y—-1=3-1327-1= 2981 (82)

Oyuxuns F(j) = Qi*—ﬁl 2:2981+6 _ 98 (83)

2981 +7
ITapametp 9§, nonyrmu ¢ noMollbio (83) 1 BupaxeHHus (80):

3F(j)a’
5o = =i 3.1,198-0,498 = 1,79 . (84)
0

Ilna pacdera napaMerpoB y H B no cootHoueHusM (74) u

(76) HeoOXOOMMO 3HATh KMHETHYECKHE IapaMeTpH peakllMM rope-
HUA XJonka. Takue cBeleHMS MOXHO IOJIVYYUTb, BHITIOJHHMB COOT-
BETCTBYIOIME 3KCIEPHMEHTHI.

YC/OBHS TEIUVIOBOIO CaMOBO3IOpaHHsi 3KCIIEpHMEHTAJIbHO
M3y4YeHBI LIS XIOMKA BTOPOro copTa ILtoTHocThio 80 Kr/mM3, comep-
xauero 93,75 % uewwmnono3s, 0,0035 % x1poB, BOCKOB H CMOJIN; C
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30JIbHOCTBIO 1,25 %, ¢ BIaxHOCTBIO 4,5 %. DKcnepuMEHTHI ITO OIl-
peleNeHHIO TEMEPATYPhl CAMOBO3rOpaHUsl XJIONKA BHUTOJHSUIMCH B
cOOTBeTCTBUH ¢ Metoaukol, uanoxeHHou B 'OCT 12.1.044-89. Ilo
3TOMY MeTOAy oOpa3lbl OJHOINO H TOTO X€ MarepHaia MoMellaloT B
KOP3HHOYKHM KyOudeckoil dopMbl pa3lIMYHBIX pasMepoB. Mcmosb-
30BAJIUCh KOP3KHHKH CO CJIEAYIOLIMMH pa3MepaMH BBICOTHI STYEEK —
35, 50, 70, 100, 140 u 200 Mm. Kop3nHOYKH ¢ oOpa3lilaMH noase-
IIKBAJIMCh B LIEHTPE BO3AYIIHOIO TEPMOCTAaTa, TEMIIEPATYpPY B KO-
TOPOM MOMHECPXHMBAIH IMOCTOSSHHON C NMOMOMIBIO TEPMOPETY/ISITOPA.
KOHTpO/Ib 332 NMPOAO/IKHUTEABHOCTBIO M XOJAOM HCHBITAHUK OCylle-
CTBJISUICS € IOMOIIBIO TepMonap. IIpy 3TtoM ¢PpUKCHpOBAIUCH TEM-
neparypa OKpyXamoleh cpedbl M pPasHOCTh MEXAY TeMIlepaTypou
OKPYXAaIOIlEeH cpelbl U TeMIieparypoit B LieHTpe obpasna. Mcnbira-
HHUS MOBTOPSUIM NPH PAVIMYHBEIX TEMIIEpAaTypax ¢ obpa3naMH ONM-
HaKkoBoro obbeMa OO0 AOCTHOKEHUS MHHHUMANbHON TeMIepaTyphl,
NMpH KOTOpPOM IMPOUCXOXUT CAMOBO3ropaHue. Eciny npu teMmnepary-
pe Ha 10° HUXe NMPH 3TOM CAMOBO3rOpaHHE HE IMPOHUCXOAWIO, TO 32
TeMIIEpaTypy CAaMOBO3rOpaHUs ITPHHUMAIH cpeaHeapudMeTHIECKOE
3HaYEeHHE 3THUX TEMIEPATyp.
Ilepertuiuem (72) B BHAE

E
M = Ne Rl (85)
2
e M =010 N = =Ko (86)

2
r‘p A
BesmuuHa M HM3BecTHa, H ee 3HAYECHHS, oNpeleeHHble IS
obpa3iioB Kybuueckolt opMul npH & =2,52 u p =80 kr/mM3 npuBo-
asarcs B Tabn. 23. INoaromy BeamduHbl N ¥ E MoryTr ObITh HaACHBI

u3 (85). HalineHHble MeTONOM HAMMEHBUIUX KBAaJpaTOB BEJIWYHMHEI
N , E ¥ npea3KCnoHeHIHAJbHbI MHOXHTENb peakllH¥M TNOpPEHHS

Qk% npuBeneHH 1abn. 23.

Jlanee pacCUMTHIBAEM KPHTHYECKOE 3HAaYeHHUE I[apaMeTpa
PpaHk-KaMeHeKoro it KHIB XJIONKA C YyYeTOM pe3yJbTaToOB
oTpenesieHUs KHHETHYECKHX XapaKTCpUCTHK peakUMH €ro ropeHus.

s onpeneneHuss kodddHLUHMEHTa TEIUIOOTAAYM @ IIpelBa-

PHTEJIBHO paccyuTaeM Kpurepuit I'pacrogda:
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— BoSDiRng _ 1-98 —1)1733 .8.3 - 3002

vE  273.132473.(2,57-107f
rae By =1/273 — xo3pduLMEHT 0OBEMHOIO pPacCIIUpEHUS BO3AYXA,
g = 9,8 — yckopeHHe cwibl TsKecTH, M/c?; D = 0,73 — BBICOTA
KAIBL, M, v=257-10 — xuHeMaTHYecKasd BSI3KOCTb BO3/yXa,

M2/c; E = 132473 — 3HayeHUe SHEPrMM aAKTUBALMH VIS IUISL XJIOI-
KOBOTIO BOJIOKHA, OIpeNeNeHHOE MO 3KCIIEPUMEHTAJIbHbIM JaHHBIM
(trabn. 23), Ix/monb; Ty = 300 K — TemMneparypa oxpyxaiouiero
BO3/yXa.

Gr

=1,192-10%, (87)

Tabauya 23
Pacyer KHHETHYECKHX NApPAMETPOB YPABHCHMS PEAKIHR IOPEHHS XJIONKA

0,01525
0,025

0,035
0,05
0,07
0,10

YyurhiBast, yTo YHciao IlpannTins mia Boaogyxa Pr = 0,7, xpu-
tepuii Hyccenbra paccyuraeM no ¢gopmye

Nu = 0,135 (Gr - Pr) = 0,135- (1192108 -0,7)/5 = 5899.  (88)
Torna xo3dpdHUIHEHT TEIUIOOTAAYH OYIET paBeH

NuiA, 5899-334.107
= = = 2,699, 89
=D 0,73 “ #9)
rie A, = 0,034 — Ko3(pPHUHEHT TEIUIONPOBOOAHOCTH BO3NYXa,

Br/(M - ¢ - K), a xputepuit buo
. ar 2,699.03
=— . =2_""-_" =7861,

Bl = =003 ' 40)

rae r — NOJOBMHA HAMMEHBIUEIO pa3Mepa KHMITbI, M.
[Moacrasnsas (81) B (77), nOXy4HUM:
o(Bi) =0,7879 (91)
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PaccuuraeM napaMeTphl B H y nipH Temieparype 1o = 300 K:
~ RT, 83-300
P="E T 132473

_ cRT,? _ 1505-8,3-300°
YSTQE 17501000 -132473
Torna B coorBeTcTBUM C ypaBHeHUsIMU (73), (77), (85), (86)

¥ (87) xputHyeckoe 3HadyeHue mnapamerpa Opank-Kamenenxoro
IUIS KMITHI XJIONKA COCTaBMT:

o = 5o9(Bi) (1 + 24y J1 +B) =

=1,79.-0,7879.(1+ 2,4 0,00049%)(1 +0,0188) =1458. (94)
Tenepb MOXHO OMIPEACAUTDb 3HAYCHUS KPHTWYECKOM TEMIIE-
PaTypbl OKpyXaioule#t cpennl Ty, WIS WHAMBUIYAILHBIX Tpecco-
BaHHBIX KUII XJONKA. TeMmIeparypa OKpyXalolleil cpeabl, mpesbl-
alouasg 3HaueHus T,,, NpUBEAET K CaMOBO3rOPaHUIO, BHIICPXKM-
BacMoH npH Hed xunbl xigonka. Iloacramnsem B ypaBHeHHe (72)
3HAYeHHsI KHMHETHYECKMX IapaMeTpoOB, OIpele/eHHbIE B pe3y/bTaTe
00paboTKH 3IKCIEPHUMEHTAIBPHBX AaHHBIX, p=420 Kr/M3, COOTBETCT-
BYIOlliee TUIOTHOCTH MarepHana 3HAa94CHHME A, 3HAYCHMSA XApAKTCpPHCTH-

yecKoro pasMepa r = 0,3 M, a TAKKe paCCYHTaHHYIO BEIHYMHY S,y
E

2 -
Qko-E P2 - € RT"'HJIH

=(0,0188 ; (92)

= 0,00049. (93)

® A R-T}

7 | , 13473
2,633-10" -132473-420.03* 3517,

2
8,31- T2,

B pesynbrare pelleHHSI TPAHCUECHACHTHOrO ypaBHEHHMs ITOJNY-
JeHO 3HaYeHHe KpHTHYecKoil temmneparypnl T,,, paBHoe 388 K
wiH 115 °C.

Tax xak 3HaYeHHE KPHTHYECKOH TeMIlepaTypbl OKa3blBaeTCs
Bbllll¢ BEepXHEH IpPaHMIN AHANA30HA KJIHMATHYECKOro repenaia
Temrieparyp Boaayxa (+ 60 °C), MOXHO Ha OCHOBaHHH BBIILIEHIJIO-
XEHHOIO 3aKJIIOYMTBh, YTO TEIUIOBOE CaMOBO3INOpaHME HHAHWBHAY-
ANTbHBIX MPECCOBAHHBIX KHIT XJIONKA HEBO3MOXHO.

1,458=



[IPH/IOXEHHE

BKCIIEPUMEHTAJNBHBIE JAHHBIE 110 ®PU3HKO-XUMHMYECKMM CBOMCTBAM
H ITOKA3ATEIAM IOXAPOB3PBIBOOIIACHOCTH HEKOTOPBIX OBPA3IIOB
3EPHOBBIX H KOMBHKOPMOBBIX MATEPHAJIOB, BHICYIIEHHBIX
10 MIOCTOSSHHON MACCHI

Tabaruya 1
DeMEeBTHME COCTAB H TEIUIOTA CrOpaHHA ofpa3mon*

IneMeHTHRI cOocTaB

O6pase ¢ |l H®H 1 o ] N | S
O E T 1% T 1% [ % [ [ ® | AHG

(uacc) | mc | (Macc) | my | (Macc) | mo | (vacc) | my | (eacc) | ms | I/

SAumerp
IPOONICHRIA,
TOCT 16470 43.47 46,01 | 2,87 | 3,10 | 0,22 0,044 -17372
Kyxypysa
npobncHasy,
T'OCT 13634 47.15 | 30 | 260 10,19 1,35 | 0,044 -17543
Otpybu muie-
HMYHEIC,
361 700 | 70 | 44,70 343 1024 ) 1,25 | 0,038 -17677

Ipoxoxu

KODMOBBIC,

rocCTt

20083,74 44 58 0,18 -19087 S




Oxonuwuarnue maba. 1 ;g

JneMCHTHBIR COCTaB

O6paey. | ... ¢ [ H T O | N [ S5
P % 1 | % 7 [ % 1 T "% T [ % [ | AHg

(macc) | mc [ (macc) [ my [ (macc) | mo | (macc) | my [ (Macc) [ mg KILK/KT
(HeKOHAMLIN-

OHHOC 3epHO) | 46,98 !HM!A!M -17322
JICHBIA,
TOCT 23843 45,80 4280 | 26 | 3,60 | 0,26 -18292

{lpor noxn-

CO/THCYHMH

'OCT 11246 !!E
iy -I.IAIIM-M-
[[OCT 13220 4296 | 3.6 6,57 6.6 2.6 6.95 1,20 -18485

JBCC ApoDJIc-

HbIN,

TOCT 12771 46.57 6,77 6'77 4323 | 2.7 309 1022 ] 034 0011 -19206
JleHoe, |

[OCT 10249-62 | 4408 [ 3.73 | 6,82 4602 | 2.9 2.5 0,58 | 0.02 -18972
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