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AnHoTanusi: HecMOTpst Ha MHTEHCHBHOE Pa3BUTHE aJCOPOIIMOHHON HAYKH, B HEH, BCE-TaKH,
OCTaeTcs JAOCTAaTOYHO MHOTI'O HEPEIICHHBIX BOMPOCOB. B 3TOIl CBA3M MOXHO BBIAECTUTH, IO
KpaiiHeil Mepe, oquH u3 HuX. Eme B 1927 roay [1] 6bUT0 yCTaHOBIEHO, YTO TIPH aJACOPOIIHH
ra3oB M MapoB TBEPJbIE Tela U3MEHSIOT CBOU pa3Mepbl. OHAKO, pa3BUTHIO MCCIIEJOBAHUH B
STOM HAampaBlIE€HUM JOJTO€ BpeMs MeIlall OTCYTCTBHE TEOPETHUECKHUX IPEACTaBICHUN U
O0JIbIINE SKCIIEPUMEHTATIBHO-METOINYECKHE TPYAHOCTU. Mex 1y TeM uzydeHue redopmanuu
TBEPABIX TN MPHU aIcOpOIMN UMeeT OOJbIIOe 3HAUCHHUE KaK JIJISl pa3BUTHSI TEPMOJUHAMUKU
ajgcopOIMM, Tak M IS NpakTUYecKux wened. B ywyenun 00 azxcopObumu MIMPOKO
pacIopocTpaHeH METO]l OMCAHUS aJICOPOILIMOHHOTO PaBHOBECHS, IIPU KOTOPOM POJIb TBEPAOTO
TeJIa CBOAMTCS TOJIBKO K CO3JAHHUIO aICOPOLIMOHHOTO CHIIOBOTO TOJsI, B KOTOPOM HAaXOJIUTCS
agcopbOar. Cam asicopOCHT TPU 3TOM CUUTAETCS TEPMOIAMHAMUYECKH WHEPTHBIM. OUeBUIHO,
YTO aHalu3 JABYXKOMIIOHEHTHOM CHCTEMBI 3aMEHSIOT PacCMOTPEHHEM TOJbKO OJHOTO
KOMIIOHEeHTa — ajicopbara. OgHako, caM (akT CyliecTBOBaHUsS Je(OpMaluy TBEPAOro Tela
npu aacopOIMM HEMOCPEACTBEHHO YKa3bIBaeT Ha HEAOCTATOYHYIO CTPOTOCTH OIUCAHUS
aICOpPOIIMOHHOTO PaBHOBECHS Ha SI3bIKE MPEICTaBICHUN 00 OJTHOKOMIIOHEHTHOH CHCTEME KaK
3TO MPUHUMANIOCH TIPU BBIBOJIE, HAIIPUMED, KIIacCU4ecknXx ypaBHeHui ['enpu, JIsHrmiopa unu
BOT (bpynayspa — Ommerrta — Temnepa). [loaToMy HauOONBIIYyIO0 IEHHOCTh MPEICTABISIOT TE
paboThl, B KOTOPBIX MPEANPUHUMAIOTCS TOMBITKH MOCTPOUTH OOILYI0 TEOPHIO ancopOruu (1
abcopOuuu), BKIIOYas sIBIICHUS Ha JedopMupyromuxcs aacopbeHtax (abcopOenrax). M3
TAaKOro OO0IIEro ypaBHEHHUsS JOJDKHBI B KayeCTBE YACTHBIX CIy4aeB CIEJ0BaTh, MO KpaiiHen
Mepe, U3BECTHBIE KJIAaCCUYECKUE aJICOPOLIMOHHBIE YpaBHEHUs. B pabore [2] Takoe ypaBHEHUE
OBLJIO TMPEANIO’KEHO M TOKa3aHO, YTO W3 HEro B KauyeCTBE YACTHBIX CIy4YaeB CIEAYIOT
kinaccuueckne ypaBHenus ['enpu, JIharmiopa, BOT ¢ koHCTaHTamMu, MMEIOUIUMU SICHBIN
¢usnueckuit cmpicn. Tak, KOHCTaHTa B ypaBHeHHU ['eHpu omperensercs TeMIepaTypoil,
YACIBHOW TMOBEPXHOCTHIO aCOpOEHTa, pa3MEepoM MOJEKYJ ajacopOara, MOJSPHOM Maccou
aacopbata U M30CTEPUUECKON TEMIOTOM afcopOuuu (SHEprueil B3aMMOJCHCTBUS MOJEKYT
azcopbaTa ¢ TMOBEPXHOCTHIO ajncopOeHrta). B BeiBeneHHOM uacTHOM ypaBHeHun bOT, B
OTIIMYME OT KJIACCHYECKOTO BapHaHTa, BIEPBBIC yKa3aHa sICHAs 3aBHUCHMOCTh KOHCTAHTHI
yYpaBHEHHSI OT KOHKPETHBIX (U3NYECKHX XapPaKTEPUCTHUK aICcOpOLMOHHON cucTeMbl. OHa
oTpefeNsaeTcsl KOHIIEHTpalue MoJeKyn ajcopbata B XKHUAKOU ¢a3e mpu paccMaTpuBaeMoit
TEMIIEpaType, KOHIEHTpalMel MoJIeKyJ1 afcopdara mpu 00pa30BaHUU IUIOTHOIO MOHOCIIOS Ha
MOBEPXHOCTH aicOpOeHTa, SHEpPruel B3auMOACHCTBHS MOJEKYI afcopbaTa ¢ MOBEPXHOCTHIO
azcopOeHTa M TEIUIOTOM KoHAeHcanuu. [IpencraBieHHBId B 3TOM padOTe MOAXO] MOXKET
CIyXHUThb OCHOBOW JUIsi MOJCIMPOBAHHUS CaMbIX PA3JIMYHBIX  aJCOPOLMOHHBIX U
aOCOpOIIMOHHBIX SIBJICHUH, BKIIOYas aJCcoOpOLMI0 HAa MHUKPOIOPHCTBIX aJCcOpOeHTax u
nedopmupytromuxcs Tenax. Hactosmas paboTta mpofomkaeT MpoBeIeHHbIE UccieqoBanus. B
HEell IMOKa3aHO, YTO YACTHBIMU CIIydasiMH YpaBHEHUs, MPEICTABICHHOTO B [2], SBIAIOTCS
U3BECTHBIC Kilaccudeckue ypaBHeHus Daynepa-I'yrrenreiiva u TeMkuHa.
Knrwuesvlie cnosa: aocopoyus, aocopbenm, abcopoyus, mepMOOUHAMUKA —DA30BbIX
pasHogecuil, ypasruenue I enpu, ypasnenue JIonemiopa, ypaeuenue bpynayspa — Smmemma —
Tennepa, ypasuenue @aynepa-1yeecenzeiima, ypasnenue Temkuna.

© A.B. TBapmosckwit, 2024
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1. BBenenue

Xopomio M3BECTHO, YTO aACOPOLMOHHAS HayKa pa3BUBACTCS OYypHBIMU
Temnamu. WM 3TO, Tpexkae BCero, CBA3aHO C OOJBIIMM  TOTEHIIUATIOM
PaKTHYECKOTO MCIIOIb30BAHUS PE3yIbTaTOB MCCleAoBaHUN. BaxkHoe 3HaueHHE
UMeEET MOCTpOoeHue o0Iel Teopuu aacopOunu (1 abcopOIMn) ¢ ypaBHEHUSIMU, B
KOTOPBIX KOHCTAHThl MUMENU Obl SICHBIM (DU3UYECKUU CMBICI M KOTOpBIE IpPH
OTIPEJICTICHHBIX MOJIENBHBIX MPEANOChUIKAX NepeXoAwyin Obl B YacTHBIC
ypaBHeHUSs afcopOIiuu (adbcopOuun). B 3ToM cMbIcie clielyeT OTMETUTh PaboThI
[3-12].

B pabore [2] Ha ocHOBe (HEHOMEHOJOTHYECKOTO IOJIXO0/Ia BBIBEICHO
ypaBHEHHUE, KOTOPOE SBJISETCS OJHUM W3 BBIPAXKCHHUM, XapaKTePU3YIOIINX
mexdazHoe paBHoBecHe. [IpeacTaBneHHOE ypaBHEHHE OMMCHIBAET PABHOBECHBIE
SIBJICHUS KaK aJICOPOIIMH, TaK U a0COPOIMU C €MHON TOYKH 3PCHMUSI.

beI10 TOKa3aHO, YTO TPH OMNMPEACICHHBIX IOMYIICHUSX TIOJyYCHHOE
YPaBHEHHE IEPEXOAUT B HM3BECTHBIE Kiaccuueckue ypaBHeHus [enpu [13],
JI>urmropa [14], bpynayspa — Ommerrta — Temnepa [15], KOHCTaHTBI KOTOPBIX
UMEIOT SICHBIA (DU3UIECKUI CMBICII. DTO YpaBHCHHE UMEET BUI:

p=2ART/(V,, ~F,)lexp(l-q, /(RT)), (D
r7ie p — JIaBlieHWe PaBHOBECHOM Ta30oBOil (a3bl, R — yHUBEpcajbHas ra3oBas
MOCTOSIHHASI, T — TeMIiepaTypa, z — GakTop CKUMAEMOCTH Ta30Boi (aswl, g, —
u30cTepuueckas Temiota ajacopoiuu (abcopOuuu), V., — MOJSPHBIM 00BEM

afgcopOMpoBaHHOrO  (aOCOpOMPOBAHHOIO)  BEHIECTBA, COOTBETCTBYIOLIUN
TEIJIOTe ¢, TPU ONPENCICHHOW Temmeparype 7 U BEIHYHUHE afcopOIuu

(abcopOuuu) a, F,, — HENOCTYNHBIA OOBEM HJisi ABUKEHHUS OJIHOTO MOJIA

ajgcopbupoBanHoro (abcopOupoBaHHOTO) BemecTBa. B pabore [2] ObLIO
OTMEUYEHO, YTO MOTYT OBITh TIOJYYCHBI HOBBIC ypaBHEHUS aICcOpOIUU W
abcopOLMM € HUCIOJNB30BAHUEM  MPEJIOKEHHOTO  ypaBHEHUS U
COOTBETCTBYIOIIMX HOBBIX MOJCIIBHBIX MPEITOIOKCHHUSIX.

[TokaxkeM, 4TO MPU HEKOTOPBIX MOJEIIBHBIX MPEANOChUIKAX U3 YpaBHEHUS
(1) Ttaxxke cuemyer wu3BecTHble ypaBHeHus daynepa-I'yrrenreiima [16],
Temkuna [17].

2. Pe3yabTaTbl M UX 00CY:KI€eHHE

Bo-nepBbix, ciaemyer oTMeTuTh, 4To U3 (1) ciexyer H3BECTHOE Tak
Ha3bIBAEMOE U30CTEPUUECKOE YPaBHEHUE aJCOPOIINU:

In(p)=In(zRT /(V ,.—F ) +1—q, /(RT) (2)
WIN
In(p) = A(T)-q,(T)/ (RT).

®opmyna (2) nokasbiBaer, 4yTo A(T) sBAsAETCA caad0 W3MEHAIOLIECS

(GyHKIMEN TeMIeparypsbl.
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Hcnonb3yst TepMOIMHAMHYECKOE TOXIECTBO, CBS3BIBAIOIIECE M3MEHEHMS
(OTHOCHUTENIBHO  JKMJKOTO COCTOSIHUSI) MapuuaibHOM »Hepruum ['ub6ca,
SHTAJBIIUA U SHTPOMUU aJICOPOMPOBAHHOTO BEIIECTBA, MOXKHO MOKa3aTh, YTO
MPEAIKCIIOHECHITUATBHBIN MHOKUTEND B (1) sIBAsSieTCS SHTPONMUUHBIM (PAaKTOPOM.
Ecnu 1715t mpocTOTHI MOJIOKUTH z = 1, TO MOTYy4UM:

A,y = RIN(V, = F,u)/ (V= F)] (3)

— MOJISIPHBIA 00bEM KUAKOU (asbl, F,

rae v,

iq
JBYKEHUS OJHOTO MOJIS )KUIKOCTH.

[IpennoxxenHoe ypaBHeHue (1) chopaBeIMBO Kak Jig  CiIy4yaeB
aacopOuumM, Tak © abcopOIuU JUIsi CcaMbIX pa3JIMYHBIX aJCOPOEHTOB
(abcopOeHTOoB), BKIOYas U JeopMUpyromuecs.

— HEJOCTYIHBIA O0BEM Jis

a) YpaBuenue ®ayJiepa-I'yrrenreiima [16]

B »sroit moxmenu mpenmnonaraem, uto z= 1. [loBepxHocThb ancopOeHTa
MIPUHUMAETCS OJTHOPOAHOM. B oTnmune ot moaenu ['eHpu 31€Ch YUUTBHIBAKOTCS
pa3Mepsl aJIcCOPOMPOBAHHBIX MOJICKYIL.

B cBs3u ¢ aTuM u3 ypaBHenus (1) crnemyer:

p=[RT/(cV )]exp(l-q, /(RT)) =[N KT/ (cV 4 )]exp(1-q, / (RT)), 4)
rne c=V o —F.u)/ V> N, —4HCIO0 ABOrazsipo, k — NOCTOsIHHAs bosibiMaHa.

Ecnu nmarepanpbHOEe  B3aMMOJEHCTBHE  aICOPOMPOBAHHBIX  MOJICKYJI
UTHOpUpYETCA U MOAPa3yMEBaeTCs, 4TO ¢, =const, TO YypaBHeHHE (4) C

IMOMOIIBIO BBIPAXKCHUA AJId KOHICHTPAIUH aI[COp6I/IpOBaHHBIX MOJICKYIJI:

n, =(an ")/ a

ads mono

mono

rac a — TCKyllasd BCIMYMHA azxcop6u1/11/1, n, W a — HIPCACIIbHBIC 3HAYCHUA

mono

KOHIICHTPAllU! U BEJIMYMHBI aJCOPOIMH COOTBETCTBEHHO IIPU 3alOJHEHUU
MOHOCJIOS, 1aeT

p=a(n,,"”/a,, kTexp(l-q,/(RT))]/c=(Ka)/c=Ka,,,0/(1-0)=K,0/(1-6), (5)
rae @ — cTeneHb 3all0JIHEHUS MOBEPXHOCTU aJcopOeHTa ajcopOUpOBaHHBIMU
mosiekysnamu. OueBuaHo, uto B (5) K, =Ka,,,, =const © (1-6) €CTb HUYTO UHOE

mono

mono

KaK ¢=(V,, —F,) !V, . YpaBHeHHUE (5) U3BECTHO KaK ypaBHEHHE JIDHIMIOpa.

Takum  oOpa3zoMm, ypaBHeHue Jlenrmiopa  mpeamojaraer, 4TO
anicopOMpOBaHHBIE MOJIEKYJIbI B3aUMOJEHCTBYIOT TOJBKO C aJICOPOIIMOHHBIMU
LIEHTPAMU C ONPEAECICHHOW SHEPIrUer U B TO K€ BPEMS HE B3aUMOICHUCTBYIOT
Ipyr ¢ apyrom. Takoe saTepaibHOE B3aUMOIEHCTBUE 00ECIIEYMBAETCS B MOJEIH
daynepa-I'yrrenreiima. Mtak, BEpOsSTHOCTh aIcOpPOIMM MOJICKYJIBI Ha JaHHOM
a7cOpOLIMOHHOM ILIEHTpE paBHa & . Ecnu kaxablil aicOpOIMOHHBIN LIEHTP UMEET
z' COCEOHUX LIEHTPOB, TO BEPOATHOCTH NPUCYTCTBUSA MOJIEKYJIBl HA OJHOM M3
COCEIHUX ULEHTpOB paBHa z'¢. Takum oOpa3om, 105 aacopOMPOBAHHBIX
MOJIEKYJ, KOTOpBIE B3aUMOJECHCTBYIOT Jpyr C JpyroM, pasHa (z'0)/2
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(MHOXXUTENb 72 BBEACH IJII TOTO, YTOOBI HU OJHA MOJIEKYJa HE YYUThIBAJIacCh
nBaxibl). Ecnu sHeprus naTepalbHOTO B3aWMMOJECUCTBUS JBYX MOJEKYJ paBHa
@, TO cpennsisi u auddepeHImanbHas dHEPruu aJcopOIMU JTOMOTHUTEIBLHO
yBeNUYuBalOTCI Ha (Z'wd)/2 u z'wf coorBerctBeHHO [16]. daktuueckw,
YUYUTBIBAas CBs3b CpeaHuX MU auddepeHnnanbHbIX BEIHYUH, aU)/oN =U ,
MOJIy4yaeM

((zw8)/2)N]/ON =o[((z@N / N")/ 2)N]/ON =

(ZoN/N)/2+(ZoN/N)/2=zoN/N =Z00 .

B nOpUBEIEHHOM BBIIIE BHIPAKEHUM N M N SBJISIOTCS YUCIAMU
a7CcCOpOMpPOBAHHBIX MOJIEKYJT M aJCOPOLMOHHBIX IIEHTPOB, COOTBETCTBEHHO.
Takum 00pa3om, €CiIu UMEIOTCS MOJIETIbHbBIC MPEINONIO0KEHHS, YTO U B MOJEIH
Jleurmtopa, U BBOAUTCSA B (5) JOMOJHUTENBHBIM YI€H, OTBETCTBEHHBIN 3a
JaTepaibHble B3aUMOJIEHCTBUSL aJICOPOMPOBAHHBIX MOJIEKYJ, TO MbI Cpa3y
IIPUXOJUM K ypaBHeHUIO Daynepa-I yrrenrenma:

p=[K,0/(1-0)]exp[-(Z'wb)/ (RT)],
II€ @ — DHEPrHsl JIaTepaJIbHOTO B3aMMOJEHCTBUS JIBYX aJCOPOMPOBAHHBIX
MOJIEKYJI B pac4eTe Ha MOJIb.

0) YpaBuenue Temkuna [17]

B aToi1 Momenm paccMaTpuBaeTCs MOHOMOJIEKYJISpHAs ancopOmus Ha
HEOJTHOPOJIHOM TOBEPXHOCTH aJIcOpOCHTa, KOrJa H30CTEepHUYEcKas TeIuioTa
azCcopOINu ¢, JIMHEWHO U3MEHSIETCS C 6,

9y =40l —ab),
I€ g, U o SBIAIOTCS HEKOTOPBIMU KOHCTaHTaMu. EciyM Mbl NOACTaBUM 3TO
BbIpakeHue B ypaBHeHue (1), momaras z= 1, MBI MOJy4YHMM H3BECTHOE
ypaBHeHue TeMKuHa.
p =I[K,0/(1-0)expl(agy0) (RT)]-

Takxe MOXHO mMOKa3aTh, 4TO M3 ypaBHeHHs (1) QOCTAaTOYHO MPOCTO
BBIBOJMTCSI M3BECTHOE YypaBHEHHME cOCTOsiHUSA Ban-nep-Baanbsca. s sToro
paccMOTpPUM paBHOBECHUE KMJIKOCTh-TIAp U IMpeacTaBuM ypaBHeHue (1) B Buze,
noJpa3ymMmeBasi, 4To rnaponas (aza OJu3Ka 0 CBOMM CBOWCTBAM K HJI€aTbHOMY
razy (z=1):

1, kT =[N KT | (V,,~ F,)exp(1—q, / (RT)),
TA€ n, — KOHIIEHTPLMS MOJICKY] B PABHOBECHOM ra3oBoi (ase, g, — MOIApHAas

TEIUIOTA WCIApeHusi KXHUAKOCTHU. [locnegHee ypaBHEHHE NOCHE HECIIOXKHBIX
npeoOpa3oBaHUl MPUBOIUTCS K BUAY:
In(V,, / (V;, ~ F,))=AS/R~1,

gas iq
— MOJISIpHBIN 00BEM MOJIEKYJ B paBHOBECHOW ra3oBoil ¢asze. [Ipu sTom

e vV

gas

YUYUTBIBAJIOCh, YTO M3MCHCHHUC SHTPOIIMU IIPHU PABHOBCCHOM IICPCXOAC OAHOIO

422



Du3uko-xumuueckue acneKkmul U3yueHus Kiacmepos,
Hanocmpykmyp u Hanomamepuanos. — 2024. — Boin. 16

MOJISI MOJICKYJT M3 KHUJKOCTH B Ta30BYyI0 pazy AS=gq, /T.

I[aﬂee, N3 IMOCJICIHCTO BBIPAKCHUA CIICAYCT

Sps =RInV, +R+C,
Sy, =RIn(V,, —F,)+C, (6)

— COOTBCTCTBCHHO MOJIBHBIC SHTPOIIMH PABHOBCCHBIX ra3oBOM U

iq
rane S, 1S,
KUAKOHN a3, C — HEKOTOpas MOCTOSTHHASI.

Tenepp ke, mociae HEOOJBIIOTO TEPMOJMHAMHYECKOTO aHAIM3a,
IpUBEJIeM YpaBHEHUE (6) K YaCTHOMY cllydaro — ypaBHeHHUI0 Ban-nep-Baanbca.

[Ipy W3MEHEHUU PABHOBECHOI'O COCTOSIHMS, HAIpPUMEP, OJHOIO MOJIS
BHYTPEHHEW HEPTUHU KUJKOCTH, Mbl MOKEM 3aIACATh:

dUliq = _pdVliq + TdSqu * (7)
Taxk kax BeipaxkeHue (7) ABJIS€TCS MOJHBIM U} PepeHIraiom, To
(0T /0V,,)s, =—(0p/3S,)y, »

YTO MOKET ObITh MPEICTABICHO B BUJIE:
a(T, S[ ) /a(VliqSS]jq) = a(p’ I/liq) / a(I/liq"‘svliq) ¢
N3 nocnenHero paBeHCTBa BBITEKAET

iq

T, Sy, o(p,V,,)=1. (&)
Hanee, yunutbiBas (8), UMeeM:
(S, 1 V) =10(Sy,, T) 1 0V, POV, p)/ OV, )= (Op / OT),y, )
Tenepb, 00paTUBIINCH K BBIPAKEHUIO (6), TOITYUHM:
(08, 1OVy)r =RV = Fy,) - (10)

IIpu puddepennypoBanuu ObLIO CHEIAHO JOIYLIEHUE, YTO F, =const.
VYuuteiBas (9), npeacrasisiem popmyny (10) cienyromum oOpazom:
@p/aT), =R/, ~F,). (11)
WurterpupoBanue Boipaxkenus (11) naer:
p+C =RT/(V, = Fy).

Tax kak mpu WHTErPUPOBAHWMHM MBI TOJPa3syMEBalK, 4YTO V, =const, TO

iq

MOCTOAHHYI0 C; MOXHO IOJIOXKUTh PaBHOU a/Vhf], A€ a=const. TeM caMbIM,
3aMeHsAs F,, Ha b (b — TaK Ha3bIBa€Mas IOIPaBKa HA COOCTBEHHBIH 00BEM

MOJISl MOJIEKYJT B Teopuu Ban-nep-Baanbca), Mbl pUX0JIUM K ypaBHeHUIO Ban-
nep-Baanbca:
(p+al Vi)V, ~b)=RT.

3. 3ak/oueHune

Ha ocHoBe panee mnpenokeHHOTO ypaBHeHust (1) [2], siBisromerocs
oOIIIMM yCJIOBHUEM paBHOBecHs! (pa3 U MO3BOJISIIOIIETO Ha OCHOBE OIpPEEICHHBIX
MOJENBHBIX  MPEANOCHUIOK  MEPEeXOJAUTh K  YacTHBIM  aJCOPOLIMOHHBIM
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ypaBHEHMSIM, TIOKa3aHO €ro MpeoOpa3oBaHue B M3BECTHBIE MOHOMOJICKYJISIPHBIC
ypaBHenus azacopOuuu Daynepa-I'yrrenreiima u Temkuna. W3 nmanHOro
YpaBHEHUs JIOCTATOYHO IMPOCTO, U OTO MNPOJAEMOHCTPUPOBAHO, BBIBOIATCS
U30CTEPUUECKOE YpaBHEHUE aJcopOIny, a TakKe ypaBHeHue Ban-nep-Baanbca.
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Abstract: Despite intensive development of adsorption science, there are still many unresolved issues.
In this regard, at least one of them can be highlighted in the present paper. As early as 1927 [1], it was
established that solids change their dimensions during adsorption of gases and vapors. However, the
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development of research in this area was hampered for a long time by the lack of theoretical concepts
and great experimental and methodological difficulties. Meanwhile, the study of the deformation of
solids during adsorption is of great importance both for the development of adsorption
thermodynamics and for practical purposes. In the theory of adsorption, a method for describing
adsorption equilibrium is widely used, in which the role of a solid is reduced only to the creation of an
adsorption force field in which the adsorbate is located. The adsorbent itself is considered
thermodynamically inert. It is obvious that the analysis of a two-component system is replaced by
consideration of only one component — the adsorbate. However, the very fact of the existence of
deformation of a solid during adsorption directly indicates the insufficient rigor of the description of
adsorption equilibrium in the language of concepts of the one-component system, as was accepted in
deriving, for example, the classical Henry, Langmuir or BET (Brunauer-Emmett-Teller) equations.
Therefore, the greatest value is represented by those works in which attempts are made to construct a
general theory of adsorption (and absorption), including phenomena on deformable adsorbents
(absorbents). From such a general equation, as special cases, at least the known classical adsorption
equations should follow. In work [2], such an equation was proposed and it was shown that from it, as
special cases, follow the classical Henry, Langmuir and BET equations with constants that have a
clear physical meaning. Thus, the constant in the Henry equation is determined by temperature, the
specific surface area adsorbent, size of adsorbate molecules, molar mass of adsorbate, and the isosteric
heat of adsorption (the energy of interaction of the adsorbate molecules with the adsorbent surface). In
the derived particular BET equation, in contrast to the classical version, a clear dependence of the
equation constant on specific physical characteristics of the adsorption system is indicated for the first
time. It is determined by the concentration of adsorbate molecules in the liquid phase at temperature
under consideration, concentration of adsorbate molecules during the formation of a dense monolayer
on the adsorbent surface, the energy of interaction of adsorbate molecules with the adsorbent surface,
and the heat of condensation. The approach presented in this work can serve as a basis for modeling a
wide variety of adsorption and absorption phenomena, including adsorption on microporous
adsorbents and deformable bodies. The present work continues the studies conducted. It is shown that
particular cases of the equation presented in [2] are the well-known classical Fowler-Guggenheim,
Temkin equations.

Keywords: adsorption, adsorbent, absorption, thermodynamics of phase equilibria, Henry equation,
Langmuir equation, Brunauer-Emmett-Teller equation, Fowler-Guggenheim equation, Temkin
equation.
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