Onpenenenune arperarioro cocrostuusi, KIIP u nopora rereporennoctu TBC

1. Ha3Banue BemectBa: ameron JIBXK C3H60.

2. OmnpeneneHue arperaTHOro COCTOSIHUS:

- JKUJIKOCTb;

OCYILIECTBIISIETCS HA OCHOBE cpaBHEHUS TemrepaTrypsl cmecu TBC (trgc=5), °C, myTeM cpaBHEHUS C:

- TeMIIEpaTypOii TUIABJICHHS IPU HOpMaITbHBIX ycnoBusix, °C (Tplavl=-95,350 °C);

- TeMIIepaTypa KUIeHHs Ipyu HopMallbHbIX yeaoBusx, °C (Tkip= 56,061 °C),

eciu Tplavl < trge < TKip, TO BEIIECTBO - )KUIAKOCTD;

eciu Tplavl > tgc, TO BelecTBO TBEPIOE;

eciu T_Kip < trpc, TO BEIIECTBO T'a3.

B pamkax momymieHust mpuHATO, ecau Temieparypa TBC HemHoro Gosblie TeMnepaTypsl KUIIEHHS, TO
BEIIIECTBO CUMTACTCA TMapoM, eclii HamMHOro Oonbiie (Hanpumep, Ha 50-100 rpamycoB), To razom. B
paMKax CyIIECTBYIOIIETO MOAX0/1a MPUHSTO, YTO Map U Ia3 BeAyT ceOs Kak uaealbHbIH ras.

[Tpu daxTuueckoit Temneparype ttgc = 5 °C BelecTBO HaXOAUTCS B KUAKOM COCTOSHUU:
Tplavl=-95,350 °C <t _TBC=5 °C < Tkip=56,061 °C.

3
3. Onpenenenre KOHIEHTPAIMOHHBIX TIpenesioB pacnpoctpaneHus (KIIP) B pazmepHocTsax % o0 u r/m”.
b1 — 3HaueHue npuHATO U3 0a3bl JaHHBIX (CIPABOYHOE)

[Tpenensr HKIIP Ccer BKIIP Cr YcTaHoB. II0JIB3.
@opmyna | BJ] o-1 O-2 -3 b/l O-1 d-2 D-6 Cr Cer
% 00 2,700 2,537 2,793 4,990 13,000 14,793 12,701 | 11,95307 | 11,953 4,990
Qopmyna | O-4 O-4 O-4 O-4 O-4 O-4 O-4 ®-5
/M 68,729 | 64,582 71,091 | 127,021 | 330,915 | 376,553 | 323,304 | 304,26 304,264 127,020

Pacuérnble popmyInbl onpeeneHust KOHIEHTpaluii:

P2 =100/(ay " B + by) , %06 1)
Pln = a1 %008 @

P2 %% =100/(1+ 4,76 B) , %06 (3)

¢E‘43C; = 16,04 -10™2-¢% %6.M-p ’ o @)
(@7 °0) TtBc

Qs = Ve M =220 M o (5)

koa¢punment 1000 Tonbko ecnu By,. uMeeT pa3mepHocTh klla.

Qe TrRe
(p% 06 — "(Puac) % 06 (6)
CT(Pyac) ~ 16,04-10-2-M-p’

B ¢popmyuie (1):

ay, by - yHUBepcaIbHBIC KOHCTAHTBI, HMEIOIIUE CICAYIOIINE 3HAYCHHSI:

ay, b,,
Jlyis Beraucnenus HikHero npenena | 8,684 | 4,679
J1J1s1 BBIYKMCIICHHSI BEPXHETO MpeJIeNia;
npu § < 7,5 1,550 | 0,560
npu f > 7,5 0,768 | 6,554




f — ko3ppunreHT U30bITKAa KUCIOPOAa B PEAKLIUU TOPEHHUS, OTIPEIENIAETCS:

ng—ny Mo

ﬁznc'i‘ng'i'T 2

+ 1.25np

rue Ng,Ng,Ny,Np,Np — YUCIO aTOMOB, COOTBETCTBEHHO, YIJIEPOJAa, CEPbI, BOAOPOJA, KHCIOPOJa,
docdopa B MOIEKYJIE COCTUHEHHUS;

Ny — YUCJIO aTOMOB TaJIOT€HOB B MOJIEKYJIE COSAMHEHHS, OKHUCIIIONIUX BOJOPOJ JO TaJIOT€HBOJOPO/IA
WJIM yriiepos 1o rajmorenyrieponaa Buaa CX4.; rajnorensr: F, Br, Cl, I

B ¢opmyie (2):

Onenka rpaHul IPUMEHUMOCTH ypaBHEHUsI AHTyaHa:
pTmIn < tygc < pTmMax ypaBHeHHE TPHMEHHMO;
pTmin > tygc > pTMax ypaBHeHHE HE TPUMEHUMO;

pTmin u pTmax — TemmneparypHble Npeaeibl MPUMEHUMOCTH YpaBHEHUs AHTyaHa, COOTBETCTBYIOT
3HaueHusM u3 b/l (cripaBouHsie).

Dy w5 — JAABIICHHE HACBHIIICHHOTO Tlapa BEIeCTBa MPU TEMIIEPAType, COOTBETCTBYIONIEH HIDKHEMY (MU
BEpXHEMY) Mpeneny BociuiameHenus, klla; p,.y — atMmocdepHoe nasienue, klla, mpuHUMaeTcs paBHBIM
101,325 xI]a.

TemriepaTypsl, COOTBETCTBYIOIIHME TIpejeiaM BOCILUIAMCHEHHUS COOTBETCTBYIOT 3HaueHHsM U3 b/l
(cripaBOUHBIE):

NTPR — HukHMI TeMIepaTypHBIN peaesn pacnpocTpaHeHus miaamenu, °C;
VTPR — BepxHuil TemnepaTypHblil Ipees pacnpocTpaHeHus miaMmenu, °C;

Dy wn g — OIIPENIEISIETCA IO YpaBHEHHUIO AHTYyaHa:

pB

Ig Piac = pA — ———
gHaC p pca‘l't

pA, pB u pCa — xo3pdunueHTs! ypaBHeHus, onpenensitores us bJ1; B,,. umeer pasmepHocTs klla.

t - TemIiepatypsl, COOTBETCTBYIOIINE MpeIeiIaM BOCIUIAMEHEHHs (COOTBETCTBYIOT 3HaueHUsAM u3 b/l ms
NTPR u VTPR), °C.

B ¢popmyaie (3):
B — ko3 dunmeHT n30pITKA KHUCIIOPO/Ia B PEAKITUU TOPEHUs, ONpeaenseTcs kak u B popmyire (1).

B ¢popmyuie (4):

% 06

rae ¢ conepxanue rasa, % 00, M MomnsipHas Macca, I/MOJb; p — JaBJICHHUE Ta3a (MPUHUMAETCS T10

aTMoc(hepHOMY), MM. PT.CT. IpuHUMaeTcs paBHou 760; Trpc — dhakTHyeckas TemnepaTypa rasa, K.

B ¢popmyuie (5):

OneHka rpaHul] MPUMEHUMOCTH ypaBHEHUSI AHTYaHa MPOU3BOAUTCS aHAJIOTHYHO GOpMYIIbI (2).



<phc‘§‘(cpC , — MaKCHMAaIbHO BO3MOXHAs MaccoBas KOHLCHTPALMs Napa IpH TEMIepaType OKpY’KaroIien
Hac

Cpelbl, COOTBETCTBYET IABJICHHUIO HACBIIIEHHOI'O Iapa B YCJIOBUSAX PaBHOBECHUS >KUIKOCTb - Iap IpH
HETOABIDKHON aTMocdepe (IITUJIb);

V,, — mapuaibHbIi MOJIBHBIH 00beM Ta3a (T/MoJib, KI/KMOJb) MpHu pacu€THoil Temmneparype Ttgc B K u
atMocdepHoM naBieHunpb, ., B klla;

M monsipHas Macca, r/MOJIb;
R — yHuBepcasibHas ra3zoBas moctosiHHas, R = 8,31 J[x/(monp*K).

P,.c — IaBieHHe HACBILIEHHOTO napa, klla; onpenensercs mo ypaBHeHUI0 AHTyaHa, Kak U B popmysie (2)

B ¢popmyuie (6):

% 06

Perep,, ) — MAKCAMATLHO BO3MOKHAS 00BbEMHAsT KOHIIEHTpAIUs Mapa npu (PakTUYecKOl TeMmeparype,
Hac

COOTBETCTBYET JABJICHUIO HACBIILIEHHOTO 11apa B YCIOBUAX HEMOJBUKHON aTMOC(epshl (IITUIIB);

<pg’:‘5§ , — MAaKCHMAIbHO BO3MOXKHAs MAcCOBas KOHLCHTPALUs Iapa MpH (HaKTHYECKON TeMIeparype,
Hac

COOTBETCTBYET JIABJICHUIO HACHIIIICHHOTO TIapa B YCIOBHUSX HEMOJIBIKHOW aTMochepsl (IITHIIB),
nostydeHa u3 popmyisi (5);

M wmonspHast macca, I/MOJb; p — JaBieHME ra3a (IpUHHUMAeTcs Mo arMoc(epHoMy), MM. PT. CT., IO
YMOJIYaHHUIO IpuHUMaeTcs paBHou 760; Trpc — pakTudeckas remreparypa rasa, K.

Pacuér

®opmy.a (1):

BruttoFormula | nC | nH | nO | nS | nX | nP

C3H60 36 1|0|0]0

B =n¢ +ng + X 70 4 1.250,=3+0+(6-0)/4-1/2+1,25*0=4,000
@uxnp = 100/(ay - B + b, )=100/(8,684*4,000+4,679)=2,537 % 06
[TpoBepka ycnosus £=4,000 MeHbIIIe WK paBHO 7,5

@gknp = 100/(ay, - B + b,)=100/(1,55*4,000+0,56)=14,793 % 06
®opmyaa (2):

OneHka rpaHull IPUMEHUMOCTH YpaBHEHHsI AHTyaHa:

pTmin | pTmax | tpc
-15,000 | 93,000 | 5
st trge = 5 °C: pTmin < tygec < pTmax ypaBHeHHE TIPUMEHHMO.

NTPR | VTPR
-20,600 | 6,200




pA pB pCa

6,256 | 1216,938 | 230,270

lgp, = pA — —22—=6,256-1216,938/(230,270+(-20,600))= 0,452

pCa+tNTPR

pu = 107(0,452)= 2,830 kIla

lgp, = pA — —E2=6,256-1216,938/(230,270+(6,200))= 1,110

pCa+tyTpr

ps=107(1,110)= 12,869 Ila

o8 = 100Pu_ 100%2 830/101,325= 2,793 % o6

Parm

@00 = 22P5=100*12,869 /101,325= 12,701 % 06

®opmy.a (3):

p=4,000

(pz/‘;T°6 = 100/(1 + 4,76 - )= 100/(1+4,76*4,000)= 4,990 % 06

®opmyaa (4)

M=58,080, T1pc=273,15+t1p=273,15+(5)=278,150 K, p=760,014 mm pr.cT.

[Tepecuér 3HauEHUA ‘1)2/2:)6 = 4,990 % 06 paccuntaHHoil 1o Gopmyine (3) B MacCOBYIO KOHIEHTPAIHIO

/M
10~=2.,0% 06.31.
LS e = = 100 sz ¢ MP_ (16,04*107(-2)* 4,990*58,080*760,014)/278,150= 127,021 r/m®
@0 TBC

[epecuér 3nauenuss HKIIP u3 BJ/] go% °6=2 700 % 06 B MaccoBy0 KoHIeHTparo r/m° st HKIIP:

macc  _ 16,04-1072:9%0.Mp
$c (% 06y

= (16,04*107(-2)* 2,700*58,080*760,014)/278,150= 68,729 r/m>

TtBC
[Tepecuét 3navenus HKIIP mo dpopmyme (1) (pzﬁ‘m: 2,537 % 06 B MACCOBYIO KOHLICHTPALMIO T/M°;

macc  _ 16,04-1072:9%0.Mp
Pc %06) -

= (16,04*107(-2)*2,537%58,080*760,014)/278,150= 64,582 r/m°

TTBC
[Tepecuér 3nauenust HKIIP no hopmyne (2) <p2{’l°6= 2,793 % 00 B MacCOBYIO KOHIIEHTPAIIHIO /v’

macc ~ _ 16,04-107% ®%0-Mp_
$c (% 06y

= (16,04*107(-2)*2,793*58,080*760,014)/278,150= 71,091 r/m°

TtBc

[lepecuér 3nauenus BKIIP u3 B/ <p% °6=13,000 % 06 B MACCOBYIO KOHIIEHTPALIIO I/M";

macc  _ 16,04-1072:9%%0.p-p
$c (@%06)

= (16,04*10°(-2)*13,000*58,080*760,014)/278,150= 330,915 r/m°

TtBc



[Tepecuét 3nauenus BKIIP o dopmyne (1) <p?:l °6=14,793 % 06 B MACCOBYIO KOHIICHTPALIHIO r/m;

Macc __ 16,04 '10_2'<p% 06-M-p_

P s, = = (16,04*107(-2)* 14,793*58,080*760,014)/278,150= 376,553 r/m>

T1BC
[Tepecuét 3nauenus BKIIP o dopmyre (2) <,0%}’l °6= 12,701 % 06 B MAaCCOBYIO KOHI[CHTPAIIHIO /v’

—-2.,,% 06
Mace _ 16,04 107 2-¢% °C.

Pr« = Mp_ (16,04*107(-2)*12,701*58,080*760,014)/278,150= 323,304 /v’
€% 08y

TtBC

®opmyaa (5)
Ornenka rpaHul] IPUMEHUMOCTH YPaBHEHHsSI AHTyaHa aHAIOTUYHO Gopmyie (2).

]_IJ'IH tTBC =5 OC, TTBC:273I15+tTBC:273115+(5):278!150

P2 _ 6,256-1216,938/(230,270+(5)) = 1,083

pCa+tTpc

lgPHac = pA -

P,..= 10°(1,083) =12,115 kITa

QY =V, - M=5,239*58,080= 304,259 1/’

V, = =0 = (1000%12,115)/(8,314*278,150)= 5,239 monb/n’
TBC
®opmy.Ja (6)

Macc

[Iepecuér 3nauenus no gpopmyne (5) @ s
Hac

S 304,259 r/m° B 06bEMHYI0 KOHIEHTpALHMIO % 00:

% 06 w??f,i y TtBC
) = ——e——=(304,259*278,150)/(16,04*10"(-2)*58,080*760,014)= 11,953 % 06

Plrpuae = 16,04 -10~2-M-p

BriBos.

[pu paxTrueckoit remneparype TBC (trgc = 5 °C, Trpc=273,15+t1p.=273,15+(5)=278,150 K BemecTBo
HAXOJIUTCS KUJIKOM COCTOSIHHH, HaJl TTIOBEPXHOCTHIO KoToporo gopmupyercst oosmako TBC ¢ gaBnenuem

HaceimeHHoro mapa 12,115 xIla m MakcuManabHO BO3MOXKHBIMU KOHIICHTPAIUSAMH JIJIT HETIOBHYKHOTO

coctossHusl  atMocdepsl (mTwib): oobémuas 11,95307 % o006 um maccoBas 304,26 /M, KOTOpBIE

PCKOMCHAYCTCA IMMPUHUMATDL IJIA 3HA4YCHMI Cre €CJIM JaHHOC 3HAYCHUC HAXOAUTCA B T'paHULAX MCKIAY

HKIIP u BKIIP, nHaue npuHUMAaTh 10 3HAYEHUIO BBIIIEIIETO 3a TPAHUILy KOHIIEHTPALIMOHHOTO Mpeesa

pactipoctpanenus amenu (KIIP), mpu kotopom emnié Bo3MokHbI niporiecchl ropenus TBC:

C. HKIIP C. BKIIII C,
% 06 <] 2,700 [<] 304,259 [ <| 13,000 | <
/M’ 68,729 | <| 11,953 | < | 330,915

3HaYCHHS CTEXHMOMETPUIECKON KOHIIEHTpAK NpUHIThH: 00bEéMHas 4,990 % 06 u maccoBas 127,021 e,

IMoan3oBaTesiem BbIOpanbl: C.= 11,953 % 00, C..= 4,990 % 06 wmu (C.= 304,264 o/, Cor= 127,020 %

™).




3. Onpenenenue nopora rereporeHHoctT TBC
PexoMennanusimu Hactosiiero PykoBojacTsa 1. 17 mpeamonaraercsi, 4To CMECh SIBJISIETCS T€TEPOreHHOM,

eciu 6onee 50% TomuiMBa B HEM COAEpKHUTCS B BUE Kamenb, nHade TBC cuurtaercs razoBoi. Takas
OLICHKa MOXXET OBbITh MPOW3BEIEHA MCXOJ M3 BEJIMYHHBI JIaBJICHHS HACBHIIIEHHBIX MapOB U BPEMEHU
dbopmupoBanus obnaka. JIJis JeTydnx BeIIeCTB, TAaKMX Kak mpomnaH, nmpu temmeparype +20 °C cmech
MO>XHO CUMTATh T'a30BOM, a /ISl BEIECTB C HU3KUM JIABJICHHEM HACBIIIEHHOr0 Napa (pachbul AU3EIbHOTO
torunea npu +20° C) pacdeTsl NpoBOAATCS B IpeosiokeHnn rereporeHHoi TBC.

B npuBenenHoll Tabiuile HUKE NMPOU3BEICHA OLICHKA JABJICHMS HACBHIIICHHBIX MAapOB psla BEILECTB,
otHocsimmxcss K JIBXK u I'T nmpu temneparype +20° C. JlaBieHne HACBHIIEHHBIX MapoB JIU3EIbHOTO
TOIUIMBA HA 3HAYUTEIBHO MEHbIIE, YeM MJIsi IpolaHa, T A IOCIEAHEro pacuéT IPOU3BENEH 3a
npejieNiaMi IPUMEHUMOCTH ypaBHeHus AHTyaHa (pPTmax = - 42,06<+20°C) u mpuBeficHa B KadecTBE

CpaBHEHHS JIETY4eCTH ero mapon. J[ns BemecTB (OCH3WH, METWJIOBBIM CIUPT, BUHWIIAIIETAT) 3HAUCHUS
onHoro nopsaka. Kymon nqocratouno 013Ky K JU3EIbHBIM TOILIMBAM.

pTmin, pTmax, Tvsp, Puac, 20 °C, T, °C, npu KOTOpOi
Name PA pB pCa °C °C °C xIla Prac<10xIla

,;l;[)SCJleOC torumso "JI" (FOCT 305- 5,0(1J 1314,04 192,4; -10 2465 40 0,0656 13592
,;[;I)SCJ]bHOC tormmso "3" (COCT 305- 5,0; 125573 199,5§ .35 2095 35 0,228 1084
Kymon 0.00 | 140138 | 2078 96 | 152,394 37 0,446 80,8
bensun AU-93 (3umumit) (TOCT 4,26 } ) )

2084-67) 5 695,019 | 223,22 65 84,4 36 25,56 10,35
MeETHIIOBBII CITUPT 7’50 15813’37 24%’78 -97,9 64,511 8 13,114 15,05
Bununanerar 6’5135 13025’51 2276’54 -100,2 72,706 -5 12,022 16,3
Tporan 5'92 813,864 2484% 187,69 | -42,06 96 831,66 83,75

[IpoBeneHHas OIlEHKA MO3BOJISIET YCTAHOBUTH MOPOT rereporeHHocTd TCB 1o 3HaueHHI0 HACHIIEHHBIX
MapoB: CMECh CUMTAETCS TETEPOreHHOM, €CIu MpHU 3aJaHHOW TeMIepaType OKpYXarolleld Cpesbl,
JIaBJIEHWE HACBIIIEHHBIX apoB He Ooiee 10 kIla, nHade cMech cunTaeTcs ra3oBOH.

OneHka 3TOro KpuTepHs NpUBEACHA B KpaiHeM cTojOlLe, B KOTOPOM NPHUBEAEHBI TEMIIEPaTyphl JUIs
BbIOpaHHBIX cMecel, BhIle KOTOpbIX faHHas TBC cuuraercs ra3oBoi.

TeMnepaTypa BCITBIIIIKH (TVSp) NnpuBCACHa I KaueCTBEHHOM OIICHKH BEIIECTB K nepexoay B
TCTCPOTCHHOC COCTOSIHHC.

Hcxons n3 JaHHBIX pCKOMCHHaHHﬁ, IIOJIB30BaTEC/Ib BIIpaBC IMPOU3BOAUTH KOPPECKTHPOBKY
TCTCPOTCHHOCTH.

[Tonp3oBarenem BbiOpan nopor rereporennoctu 10 klla.

Omnpenenenue nopora reTeporeHHOCTH JUIsl BRIOPAaHHOTO BELIECTBA!

Haumenoanue TBC PHac, klla Pacuérnas tTBCB OC,
mpu paxkrrueckoi ttgc =5 °C |  npwm nopore rereporennoct Prac< 10 kIla
arterod JIBXK C3H60 12,115 1,271

BeiBoOS.




IIpu daxTuueckoit Temmeparype trgec = 5 °C BeleCTBO HAXOAUTCA B JKMIKOM COCTOSHHUH, CMECh

TBC
paccuuThIBaeTCs Kak rasonas, T.K. Puac (12,115 xITa)>10 xI1a. [Ipu TemnepaTypax paBHOW UK MEHEE
1,271 °C cmech OyneT pacCUUTHIBAThCS KaK FeTEPOreHHas.



