
Y.ll:K 621.575

3HTaJIhIIMMHa5I ,Il;MarpaMMa BO,Il;HOrOpaCTBOpa 6pOMM,Il;a JIMTM5I

Kmla. XUM. HayK C. B. KAPABAH, KaHa. meXH. HayK A. A. ,I.J;31IHO,,I.J;.B. KAPABAH
KaHa. meXH. HayK A. A. MAJIbIillEB

CaHKm-IIemep6yp2cKuu Hal{UOHaJlbHbIU uccJleaOeameJlbCKUU yHueepcumem lfTMO
lfHcmumym xOJloaa U 6UOmeXHOJl02UU

191002, CaHKm-IIemep6YP2, yJl. JIoMoHocoea, 9

For most widely applied in absorbing transformers of warmth of absorbent - water solution of bromide of lithium
are calculated: the chart pressure-temperature-concentration and the entalpiyny chart in the range of tempera-
tures from the evtektichesky -67,5 °C to 190°C. In the range of temperatures 0-130 °Ccalculations are based
on experimental data of different authors. At temperatures above 130°C and in the field of negative tempera-
tures very limited experimental data are used, and generally - results are received by an extrapolation method.

Keywords: lithium bromide, water solution, pressure of saturated steam of water, entalpiya of solutions.

KnlOlfesble cnosa: 6POMlt1A J1lt1Tlt151,BOAHbliii pacTBop, AaBJ1eHlt151Hacblw,eHHblX napoB BOAbl, 3HTaJ1bnlt1lt1pacTBopoB.

B HaCT051ll.l,ee BpeM5l B BO,n:HO-COJIeBbIX a6cop6IJ;l1-

OHHhIX TpaHc<popMaTopax TermOThI (AIT) IIpl1MeH5l-

eTC51B Ka'leCTBe a6cop6eHTa IIpaKTl1'leCKll TOJIbKO BO,n:-

HhIlt pacTBop 6pOMl1.LJ:aJIl1Tl15l. [JIaBHOe OTJIl1'll1e 3TOro

pacTBopa OT ,n:pyrllX BO,n:HhIXpacTBopoB COJIeH, MHOrl1e

l13 KOTOphIX 5lBJl5lIOTC51XOpOnIl1Ml1 a6cop6eHTaMl1 IIa-

pOB BO,n:hI, - O'leHb MaJIeHhKa51 B513KOCTh pacTBopoB

6poMJ-f.Il:a JIHTl15l B 06JIaCTl1 60JIhIllllX KOHIJ;eHTPaIJ;l1H

COJIl1 B Illl1pOKOM l1HTepBaJIe TeMIIepaTYP. MaJIeHhKa5l

B513KOCTh)I(J1,n:KOH<pa3hI - 3TO He06xo,n:l1MOe YCJIOBl1e

.Il:Jl5l6JIaroIIpH51THhIX IIpOIJ;eCCOB Termo- H Macco06Me-

Ha BAIT. XOT51Cl1CTeMa H2 0- LiBrOTHOCHTC51K'll1CJIY

HaH60JIee H3yqeHHhIX, o,n:HaKo YT0'lHeHl1e TepMo,n:HHa-

Ml1'leCKHX ,n:aHHbIX IIpo,n:OJDKaeTC5I, TaK KaK BO MHorllX

cJIyqa5IX B JIl1TepaTYPe IIPl1BOMTC5I CIIopHbIe ,n:aHHhIe.

B HaCT05Ill.I,ee BpeM5l orry6Jll1KOBaHO OKOJIO,n:eC51TKa3H-

TaJIbIIl1HHbIX ,n:l1arpaMM ,n:aHHoro paCTBopa.

3HTaJIhIIl1HHa5I ,n:l1arpaMMa BO,n:HOro paCTBO-

pa COJIl1, IIpl1ro,n:Ha5I .Il:Jl5l TermOTeXHl1'leCKllX pac-

'leTOB IIpe,n:CTaBJl5leT C060H 3aBl1CHMOCTl1 y,n:eJIhHOH

I1HTerpaJIhHOH 3HTaJIhIIl1H 06pa30BaHl15l paCTBO-

pOB i (K,l],)J(/Kr) H3 KOMIIOHeHTOB OT KOHIJ;eHTPaIJ;l1l1

COJIl1 S (Macc. %) l1 TeMIIepaTyphI t (oq. CJIe,n:yeT

OTMeTl1Th, 'lTO KaJIOpl1MeTpl1'leCKlle ,n:aHHbIe B JIl1-

TepaType O'leHh orpaHH'leHbI l1 B OCHOBHOM l1MeIOT-

C5I CBe,n:eHH51 0 ,n:aBJIeHl15IX HaChIll.I,eHHOrO IIapa BO,n:bI

Ha,n: paCTBOpaMl1 IIpl1 pa3HbIX KOHIJ;eHTPaIJ;l15lX l1 TeM-

IIepaTYpax. II03TOMY, 'laCTO .Il:Jl5lpaC'leTa 3HTaJIbIIl1H

06pa30BaHH51 paCTBopa H3 KOMIIOHeHTOB IIpOBO,n:5ITC5I

paC'leThI 3HTaJIbIIHHHOH ,n:l1arpaMMhI Ha OCHOBaHl1l1

TOJIhKO 3HTaJIhIIHH pa36aBJIeHl15l paCTBopOB, KOTophIe

paCC'lI1ThIBaIOTC5I H3 ,n:aBJIeHl1H HaChIll.I,eHHhIX IIapOB

BO,n:hIHa.LJ:paCTBOpaMl1, BMeCTO 3HTaJIhIIl1H paCTBope-

HH51 COJIK 3HTaJIhIIl15l paCTBOpeHl15l COJIl1 OIIpe,n:eJl5l-

eTC5I HJIl1 3KCIIepl1MeHTaJIbHO, HJIl1 paCC'll1ThIBaeTC5I

KaK CyMMa 3HTaJIhIIHH pa36aBJIeHl15l paCTBopa l1 3H-

TaJIbIIHH paCTBOpeHl15l COJIl1 C 06pa30BaHl1eM 6eCKO-

He'lHO pa36aBJIeHHOrO paCTBopa [1], BTopoe CJIarae-

Moe 'laCTO He yqHThIBaIOT.

B pa60Te [2] IIpOBe,n:eH aHaJIl13 pe3YJIbTaTOB pa3-

HhIX aBTopoB 0 CBOHCTBax paCTBopa H20-LiBr B l1H-

TepBaJIe TeMIIepaTYP OT O,n:o 190°C, oIIy6JIl1KOBaHHhIX

,n:o 2000 r. B ,n:aHHoH pa60Te paCC'lHTaHhI 3HTaJIhIIHH-

Ha51l1 3HTPOIIl1HHa5I ,n:HarpaMMbI paCTBopa H2 0- LiEr,
paC'leT 3HTaJIhIIl1H l1 3HTpOIIHH paCTBopOB IIpOBO,n:HJI-

C5I OT yCJIOBHOrO HYJl5l .Il:Jl5l3Tl1X <PYHKIJ;l1HIIpl1 HOP-

MaJIbHhIX YCJIOBl15IX. II03ToMY 'laCTh 3Ha'leHHH <PYHK-

IJ;HH OKa3aJIaCb B IIOJIO)l(J1TeJIbHOH 06JIaCTl1, a 'laCTb -

B 0TPl1IJ;aTeJIhHoH. He aKIJ;eHTHpy5I Ha cIIoc06e pac-

'leTa TepMo,n:l1HaMl1'leCKHX <PYHKIJ;HH, OTMeTl1M rnaB-

Hoe - 6hIJI IIpOBe,n:eH pac 'leT 3HTaJIhIIl1H l1 3HTPOIIl1H

paCTBopOB l13 ,n:aHHhIX 0 ,n:aBJIeHH51X HaChIll.I,eHHhIX

IIapOB BO,n:hI, rmOTHOCTl1 paCTBopOB IIpH pa3HhIX TeM-

IIepaTYpax l1 KOHIJ;eHTPaIJ;l15IX, a TaIOKe TermoeMKOCTl1

TOJIhKO 50 Macc. % paCTBopa 6pOMl1.LJ:aJIl1TH51IIpH pa3-

HbIX TeMIIepaTypax. B pe3YJIhTaTe - IIOJIyqeHa cxo-

,n:l1MOCTh 3Ha'leHl1H <PYHKIJ;l1H C COOTBeTCTBYIOll.I,HMH

3Ha'leHl15lMl1, II0JIY'leHHbIMl1 H3 KaJIOpHMeTpl1'leCKHX

,n:aHHbIX [1, 3], ,n:orrycTl1Ma5I .Il:Jl5lTermOTeXHl1'leCKllX

paC'leTOB, B 06JIaCTH KOHIJ;eHTpaIJ;Hl1 6JIH3KHX K 50%

paCTBOpy. B TO BpeM5l KaK B 06JIaCTH KOHIJ;eHTpaIJ;HH

-25% paCTBopa, r,n:e TermoeMKOCTH H llX TeMIIepaTyp-

HhIe K03<P<Pl1IJ;l1eHThI 3Ha'll1TeJIhHO OTJIH'laIOTC51 OT co-

OTBeTCTBYIOll.I,llX3Ha'leHl1H .Il:Jl5l50% paCTBopa 6pOMH-

,n:a JIl1TH51, pacxmK,n:eHl15l,n:aHHhIX - 3Ha'lMTeJIhHhle.

B orry6Jll1KOBaHHOH paHee [1] 3HTaJIbIIMHHOH ,n:Ha-

rpaMMe y,n:eJIbHhIe l1HTerpaJIhHhIe 3HTaJIbIIMH paCC'lHTa-

HhI .Il:Jl5lBcex <pa3, cymeCTBYIOll.I,l1X B Cl1CTeMe H2 0- LiEr
B l1HTepBaJIe TeMIIepaTYP OT -100,n:0 160°C. B HaCTO-

5Ill.I,eH pa60Te IIpl1Be,n:eHa paCC'll1TaHHa5l 3HTaJIhIIHH-

Ha51 ,n:MarpaMMa TOJIhKO .Il:Jl5l)J(l1.LJ:KOH<pa3hI Cl1CTeMhI

H2 0- LiBr C yqeToM HOBbIX ,n:aHHbIX II051Bl1BllIllXC51

B JIl1TepaTYPe. II03ToMY 06JIaCTh TeMIIepaTYP paCIlIl1-

peHa OT 0TPl1IJ;aTeJIbHbIX,n:O 190°C l1l13MeHeHO Ha'laJIO

OTC'leTa 3HTaJIbIIl1H. PaC'leT 3HTaJIhIIl1H IIpOBO,n:HJIC5I,

,n:orrycKa5I,'lTO

r,n:e V - 06beM;

T - TeMIIepaTYpa, K.
B TeXHl1'leCKOH JIHTepaType B Ka'leCTBe Ha'laJIa

OTC'leTa 3HTaJIhIIl1H IIpHHMMalOT OIIpe,n:eJIeHHhle 3Ha-



qeHIDI 3HTaJIhl1l1H ql1CThIX KOMI10HeHTOB iOj I1pl1 HOP-

MaJIhHhIX yCJIOBIDIX (273,15 K 11 101,3 ilia). Hal1pl1-

Mep, M516I1HapHOH CI1CTeMhI COJIh-Bo.n;a I1pl1HI1MaIOT

KaK B pa60Te [2]

i
OI

= i
02

= 0 I<,lJ:)I( . lIT -I;

l1JI11qaliIe I1pI1HI1MaeTC5I

i
OI

= i
02
= 400 I<,lJ:)I( . IIT-1, (2)

r.n;e Hl1)I(Hl1MI1 l1H.ll:eKCaMI1 «01» 11«02» - OTMeqe-

HhI Bo.n;a 11COJIh, COOTBeTCTBeHHO.

BhI6l1paIOT TaK)l(e .n;pyrl1e 3HaqeHl1e 3HTaJIhl1l1H

ql1CThIX KOMI10HeHTOB iOj B 3aBl1Cl1MOCTl1 OT I1PI1PO.n;hI

CI1CTeMhI, qT06hI 1130TepMbI i (~)Haxo.n;l1JII1Ch B 110JIO-

)I(I1TeJIhHOH 06JIaCTl1 3HTaJIhl1l1H M5I y.n;06cTBa pacqe-

TOB IJ,I1KJIOB. B cnyqae Cl1CTeMhI H20-LiEr B .n;aHHoH

pa6QTe BhI6paHo YCJIOBl1e (2), qT06hI Bce 1130TepMhI

)I(I1.n;KOH ¢a3hI i (~)Haxo.n;l1JII1Ch TOJIhKO B 110JI0)l(l1-

TeJIhHOH 06JIaCTl13HaqeHl1H 3HTaJIhl1l1H.

;:vrn pacqeTa 3HTaJIhl1l1HHOH .n;l1arpaMMhI )!(l1.lJ:KOH

¢a3hI CI1CTeMhI H20- LiBr I1CI10JIh30BaJIC5I 113BeCTHhIH
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Puc. 1. J(uacpaMMa aa6IleHue-meMnepamypa-KoHu,eHmpau,Ufl
cucmeMbl Hp-LiBr (o6llaCmb nOIlO:>ICUmellbHbiXmeMnepamyp)

CI1oc06 [4, 5] 110 3KCI1epl1MeHTaJIhHhIM .n;aHHhIM pa3-

HhIX aBTopOB: 3aBI1CMMOCT5IM 3HTaJIhl1l1M paCTBope-

HIDI OT KOHI..I;eHTpaIJ,l1l1 COJIl1 I1pl1 O.n;HOHTeMl1epaTYPe

11 11306apHhIM TeI1JIOeMKOCT5IM paCTBopOB I1pl1 pa3-

HhIX TeMl1epaTYPax. Ka)I(.lJ:a5I 1130TepMa i (~)orpaHI1-

qeHa TOqKOH, KOTOpa5I COOTBeTcTByeT KOHIJ,eHTpaIJ,1111

HaChlliIeHHoro paCTBopa I1PI1 .n;aHHoH TeMl1epaTYPe.

Coe.n;I1HeHl1e 3TRX TOqeK .n;aeT /lUHUIO KpUCmQJlJlU3au,uu,

T. e. Ol1pe.n;eJI5IeT 06JIaCTh CYllIeCTBOBaHIDI paCTBopa.

B Cl1paBOqHhIX 113.n;aHIDIX 06h~HO I1PI1BO.n;5ITC5I

MHOfOKpaTHO I1pOBepeHHhle 3HaqeHIDI 3HTaJIhl1l1H

paCTBopeHIDI COJIeH I1pl1 CTaH.ll:apTHhIX yCJIOBIDIX

(1,013 . lOs ITa 11 298,15 K) B llIl1pOKOM I1HTepBaJIe

KOHIJ,eHTpaIJ,I1H BI1JIOTh .n;o HaChlliIeHHhIX paCTBopOB

M5I MHOfRX BO.n;HO-COJIeBhIX CI1CTeM, I1pMtIeM B pac-

qeTe Ha MOJIh COJII1. IT03TOMY BeJIMtII1HhI 3HTaJIhl1l1M

paCTBopeHIDI I1pl1 3TRX yCJIOBIDIX M5I .n;aHHoH CI1CTe-

MhI l1epeCql1TaHhI Ha lIT paCTBopa [6]. 3HaqeHIDI 1130-

6apHhIX TeI1JIOeMKOCTeH 'lI1CThIX KOMI10HeHTOB B35IThI

113 [7, 8]. ITPI1 paCqeTe l130TepM B 06JIaCTl1 110JI0)l(l1-

TeJIhHhIX TeMl1epaTYP I1CI10JIh30BaHhI .n;aHHhle TeI1JIO-
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Puc. 2. J(uacpGMMa aa6IleHue-meMnepamypa-KoHu,eHmpau,Ufl
cucmeMbl H20-LiBr (o6llaCmb ompuu,amellbHblX meMnepamyp)
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Puc. 3. 3HmaJIbnUUHtlJI auazpaMMa :JICUalWU rjJG3bl CUCmeMbl H20-LiBr

eMKOCTeMpaCTBopOB J13 [2, 9, 10]. 3Ha'-leHIDI 3HTanh-
nJ1M 06pa30BaHHR paCTBopOB B OTpJ1~aTenhHoM 06-
naCTJ1 TeMnepaTyp nOJIY'-leHbI, J1CnOnh3Y513Ha'-leHHR
TennoeMKocTeM, paCC'-lJ1TaHHhlx nyTeM 3KCTpanOM-
~J111COOTBeTCTByroUJ.J1X3Ha'-leHJ1MJ13nOnmKJ1TenbHOM.
06naCTJ1 TeMnepaTyp.

~ y~06cTBa TennOTeXHJ1'-leCKJ1X paC'-leTOB
Ha ceTKy J130TepM i (1;) HaHeceHa ceTKa nJ1HJ1M.KJ1-
neHHR paCTBopa (p = const), J1CnOnh30BaHbI ~aH-
Hble [7-10]. ~ 3Toro 6bJJIa paCC'-lJ1TaHa ~J1arpaMMa
19p-1/T (Pl1c. 1,2). nOKa3aH Ha pJ1C. 3.

3Ha'-leHIDI 3HTanhnJ1M. paCTBopOB B 06naCTJ1 OT-
pJ1~aTenbHbIX TeMnepaTYP J1npJ1 TeMnepaTypax BblIIIe
130°C nOJIY'-leHbI B nepBOM npJ16nIDKeHJ1J1 ~ o~eH-
KJ1 npo~eCCOB B pa3nJ1'-lHOrO TJ1na ATT, r~e MOryT
6bITb npJ1MeHeHbI TaKJ1e TeMnepaTypbI.

IIOJIY'-leHHble ~aHHhle n03BOMIOT 60nee KoppeK-
THOpaCC'lJ1TaTb npo~eCCbI, np0J1Cxo~51UJ.J1eB J1cnapJ1-
Tene C OTpJ1~aTenbHbIMJ1 TeMnepaTYPaMJ1.
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