HOBEPXHOCTHBIE ABJIEHUSA U AACOPBLIUA
IHoBepxHocTHBIN cji0il. [loBepXHOCTHOE HATHAKEHUE

[Ipu M3yueHnn reTeporeHHbIX CUCTEM PACCMATPUBAIMCH CBOMCTBA JIUITL 00beMHBIX (a3. B
JNEWCTBUTEIILHOCTH BCE F€TEPOTr€HHBIE MPOIIECCHI (PACTBOPEHNE TBEPABIX TEI, JKUAKOCTEU U
ra3oB, HMCIIApEHHUE, BO3TOHKA, DPA3JIOKCHUE WJIM OOpa30BaHHUE TBEPJOr0 XUMHUYECKOTO
COEAUHEHUS, TTPOIECCHl TETEPOr€HHOI0 Karaiau3a, SJIEKTPOXUMHUYECKHE MPOLECCHl U T.II.)
IPOXOJSAT Yepe3 IMOBEPXHOCTh paziena ¢da3 — TBEpOE TeIo0 — ra3, TBEPIOE TEIo —
KHUJKOCTb, )KUJIKOCTb — )KUIKOCTb, KUJKOCTb — ras.

OpnHako COCTOSTHHE BEIIECTBA y MMOBEPXHOCTH pasjiesia COMpUKacaromuxcs Gas3 oTanyaeTcs
OT €0 COCTOSIHUSI BHYTPH 3TUX (a3 BCIECACTBUE PATUUUS MOJICKYJISIPHBIX MOJICH 3TUX ¢a3.
Mosekymbl, HaxoAsSIIUMECs] BO BHYTPEHHHMX CJIOSIX BEIIECTBA, HMCIBITHIBAIOT B CPEAHEM
OJIMHAKOBOE IO BCEM HAIMPABJICHUSIM MPUTSIKEHUE CO CTOPOHBI OKPYKAIOIIMX MOJIEKY,
MOJIEKYJIbI € IMOBEPXHOCTHOTO CJIOSI TMOABEPTarOTCS HEOJAMHAKOBOMY MPUTSKEHUIO CO
CTOPOHBI MOJIEKYJl BHYTPEHHHX CJIOEB BEHIECTBA M CO CTOPOHBI MOJICKYJ JpyTroi
KOHTaKTUPYIOIIeH (ha3bl.



DTO pa3auyure BhI3BIBAET 0COOBIE HOGEPXHOCMHbLE ABeHUA HA TpaHulle pa3aena ¢as. s
CHCTEM, B KOTOPBIX ITOBEPXHOCTH pa3jieiia HEBEIUKH, BIUSHUE TOBEPXHOCTHBIX CBOMCTB Ha
o0IIIMe CBOMCTBA CHCTEMBI B IIEJIOM MOIYT OBITh HE3HAYUTENIBHBI, B CHCTEMax e C
Pa3BUTOM MOBEPXHOCTHIO 3TH CBOMCTBA MOTYT OKa3aThCsl OMPEASIISIOIIUMH.

IToBEepXHOCTHBIC SBJICHUS MPEACTABIISIIOT OOJBIIOW TEOPETUUYECKUN M IPAKTUUECKUM
uHTepec. M3ydas 3Tu ABJICHUA MOXHO CYJIUTh O PUPOIE U IHEPTETUKE MEKMOJIEKYIISIPHBIX
B3aUMOIECHICTBUM.

[IpakTHueckoe 3HaUYCHHE TMOBEPXHOCTHBHIX SIBICHHIN OOYCJIOBJIEHO TE€M, YTO BEILECTBA C
BBICOKOPA3BUTOM TOBEPXHOCTHIO IIHUPOKO PACHPOCTPAHEHBI B Ipupojae  (MOYBHI,
pacTUTEIbHbIC U )KUBOTHBIE TKaHHW), UCIOJb3YIOTCS BO MHOTUX OOJIACTSAX MPOU3BOJACTBA U
TEXHUKHU (HAMIOJTHUTEIH JIaCTMACC, TIUTMEHTHI, TBEP/AbIE CMa3KH, POIECCh Pa3/ieICHUs U
OYHCTKH, T€TEPOreHHBIA KaTajau3, MOJYIMPOBOAHUKOBAsS TEXHHKA, 3alllMTa OT KOPPO3HH,
KpaIleHue 1 JIp.).



Oco0oe cocTosTHAE MOJEKYJ B IOBEPXHOCTHOM CJIO€ NPUBOJUT K TOMY, UYTO
sHeprusi [ mOOca cucrembl OyJieT 3aBHCETh HE TOJBKO OT TeMIEPaTyphl, JaBICHUS,

coCTaBa CHCTCMBbI, HO H OT BCIMYHNHDbI paSHCJISIIOH_Ieﬁ IMOBEPXHOCTHU, a4 HU3MCHCHUI
OHCPI'UU

dG =—-SdT +Vdp + 2, dn, + ¢ ds, (1)

rje § — IUIOmMAjb pa3jeldiomeif IMoBepXHOCTH, a o — Ko3(hUITUEHT
IIPOIIOPITUOHATHLHOCTH.

Kaxk CIICAYCT U3 YPaBHCHUA, 5Ta BCJIIMYIHNHA
npejacTaBIseT coboii pabory obparmmoro mporecca oOpa3oBaHusl €JIMHAIHON

MMOBEPXHOCTU B CHUCTCMC IIOCTOAHHOIO COCTAaBa IIPU IIOCTOAHHBIX TEMIICPATYPEC U
JAaBJICHUH.



I/ICXOH}I U3 TCPMO AUHAMHUYICCKUX ITOTCHHHUATIOB, MOKHO ITOKA34dThb TAKIKC, YTO

= OUIOS)sy ,, = (OHIOS)p = (OFIOS)F 3)

Benuuuba & HaspiBacTCsA B 0O0mIEM Ciaydac MeEK(A3ZHBIM HATSLKEHHEM (Wiu
KoI(ppunuenmom medichaznozo HamsceHust), a B CIIydac TPaHHUIBI pas3aciia
KOHICHCUPOBAHHOM (ha3bl C ra3oM — HOBEPXHOCMHbLIM HamsiyceHuem. llociemHuin
TCPMHUH YaCTO HCHOJIB3YIOT HC3aBUCUMO OT MPUPOIBI KOHTAKTHPYIOIIUX (a3, T.c. A
000U MEK(pa3HOM TPAHMIIBL.

[ToBEepXHOCTHOE HATSHKCHHE MOYKHO OTPEACITUTD TAKXKE KAK CHTY, ACUCTBYIOIILYIO
HA COWHUIY UIHHBI, IPU CO3JAHMM MOBCPXHOCTH. [l0o3TOMY B KaueCTBE CIMHUII
2
Pa3MCPHOCTU MOBECPXHOCTHOTO HATSDKCHUS MOKCT MCITOIB30BaThCs JIk/M™ v H/m.



CYHICCTBOB&HHG ITOBCPXHOCTHOI'O HATAKCHUA IIPUBOANUT K TOMY, HTO CUCTCMaA HpI/IO6p€TaCT
JAOITOJTHUTCJIbHYHO ITOBCPXHOCTHYIO SHCPI'HUIO O S. YMEHBIIUTD 9TY SHCPIrUr0 MOXXHO 3a CUCT
YMCHBIICHUA ITOBCPXHOCTH.

OTOT MyTh pEANMU3yEeTCs B KUIAKOCTAX — OOpa3zoBaHuEe chepuuecKuX Kamenb (IJI0ajb
cepudecKkoil MOBEPXHOCTH MUHMMAJIbHA 10 CPABHEHUIO C Apyrol ¢hopMol MpuU TOM Ke
o0beme), ciausHue Oojiee MENKUX Kamneiab B 0Oojiee KpymHble (CyMMapHas MOBEPXHOCTH
YMEHBIIIAETCS).

Jlpyroi 1yTh yMEHBUICHHUS TOBEPXHOCTHOM HSHEPTUU COCTOUT B  YMEHBIICHUM
IIOBEPXHOCTHOTO HaTshKeHUA. Harpumep, MOJIEKYIIbI TBEPAOrO TEJA, HAXOISIIUECS HA €r0
MIOBEPXHOCTH, MPUTATUBAIOT MOJICKYJIbl BEIIIECTBA U3 COCEIHEH Ia30BOM MU KUJIKOM (ha3bl

(pacTBOpAa).



B pe3ynbrare KOHIIEHTpalMs 3TOTO BEIIECTBA HA TTOBEPXHOCTH CTAHOBUTCS OOJIBIIE, YEM
B o0beME Tra3za Wd pacTBOpa, T.€. ra3 WJIHU PACTBOPEHHOE BEIICCTBO adcopoupyromcs
MOBEPXHOCTBIO TBEPAOro Teja. Takue ke SBJICHUS MOTYT HaOJII0JaThCs Ha TPaHUIIES
pazjielia pacTBopa ¢ razoBoi (a3on.

Takum oGpaszoM, adcopouus npeocmasnsem coooii KOHUECHMPUPOBAHUE BeUleCMEd HA
nposeepxnHocmu pazoena ¢paz (TBepaas — razoo0OpaszHasi, TBepAas — JKHAKas, KUK —
KUJIKas, )KUJIKas — ra3000pa3Hasi).

BemiectBo, Ha TOBEPXHOCTH KOTOPOrO IIPOMCXOAUT  aacopOIus, Ha3bIBaeTCs
aocopbenmom, a BEMICCTBO, MONIOMIAaeMOe U3 00beMHOM (ha3bl — adcopoamonm.

IIpupona cuin aacopOLMOHHBIX B3aMMOACUCTBUN MOXKET OBITH pa3IMYHOM — CUJIbl Ban-
nep-Baanbca (mucnepcHOHHBIE, OPUEHTAIMOHHBIC, WHAYKIMOHHBIE B3aWMOJCUCTBUS),
oOpa3oBaHUE BOAOPOAHOM  CBSI3M, JIOHOPHO-aKIENTOPHbBIC B3aMMO/ICHCTBUS,
o0pa3oBaHME XMMHYECKHX CBS3CH (xemocopouus).



TepMonmaaMuUeckoe paBHOBecHe TMIOBEPXHOCTHOTO CJIOS
¢ 00beMHBIMH azaMu

PaccMOTpHUM 3aMKHYTYIO CHUCTEMY, COCTOSIIYIO U3 JIByX oObeMHbIX (a3 [ u Il u
MOBEPXHOCTHOTO CJIOSI MeXAy HUMU. OOHUM YCIOBHEM paBHOBECHs JIOOOM
3aMKHYTOH CHUCTEMbI TIPH MOCTOSHHBIX 3HAUCHUSIX OOIel >HTpONuU, oliero oonema
U OOIEero KoJnuecTBa KaKAOTO U3 KOMIIOHEHTOB SIBJISIETCSI MUHUMYM €€ BHYTpeHHEH
SHEPTUU, T.€. BBIIIOJHSIETCS YCIOBUE:

AU+ U" +U)=dU +dU" +dU =0, 4)

rae dU' u dU" — usmeneHue BHyTpeHHel »Heprun oobemubix daz [ u II, a dU —
U3MEHEHUE BHYTPEHHEH SHEPruy MOBEPXHOCTHOTO CJIOSI MEKY STUMHU (dazaMu.

3meHeHnus: BHYTpeHHeH »HepruM OObeMHBIX a3z MPeACTaBUM CJIETYIONUM
obpazoM:

dU = T'dS' — p'dV" + Sy dn, (5)
dU” — TﬂdS" _p”dV" _+_ Z‘LLi”dni". (6)



BHyTpeHHsIs1 SHEpPrusl MOBEPXHOCTHOTIO CJIOSI 3aBUCUT, Kak M i 0ObeMHBIX (a3,
OT SHTpONUH S U KoJMuecTBa OOpa3yIoIIUX €ro KOMIIOHEHTOB #;, a TaKkKe OT
BEJIMUMHBI Pa3JeIISIONIeH IOBEPXHOCTH S (YpaBHEHHUE 3):

dU=TdS + Zudn; + ods. (7)

Takum oOpazom, Jisl paccMaTpUBAeMOM CUCTEMBI B 1I€JIOM YCIOBHE MHUHUMYyMa
BHYTpPEHHEHN >Hepruu (4) 3anuinercs Kak

T’ds’l _pde’ + Z‘l,tl’dn; _|_ T’deﬂ _p"dV" _|_ Z!.Ll‘"dnl‘" +
+7dS + 2Zdn; + ods = 0. (8)

[lo ycnoBusiM, HaJIOKEHHBIM Ha CHCTeMy, oOmui oObeMm, oOmas SHTPONUS U
o0IIee KOJUYSCTBO KaXKIOTO W3 KOMIIOHEHTOB MTOCTOSHHBI:

dV +dv =0, 9)
ds' +dS” + ds =0, (10)
dn! + dn" + dn, = 0. (11)



YuureiBasa paseHcTBa (10) m (11), o0mee yCaoBHE PaBHOBECHSA MOYKHO CBECTH K
CICAYIOINUM YACTHBIM HCOOXOAMMBIM H JOCTATOUHBIM YCJIOBHAM TCPMHUUYCCKOTO H
XUMHYECKOTO PABHOBECHS.

"=1T"=T, (12)
T.€. TEMIICPATYPa BO BCEX 4YACTAX CUCTEMBI, BKIIOUASA MOBEPXHOCTHBIM CJIOH, MPHU
PABHOBECHH JOJDKHA OBITh OTMHAKOBA, U

pi = W= (13)
T.€. XUMHYCCKHEC TMOTCHUHUAIBI KAKIOTO KOMIIOHCHTA BO BCEX YaCTAX CHCTEMBL,
BKJTFOYAs1 TOBEPXHOCTHBIN CJI0M, JOJKHBI OBITh OTHHAKOBBI.

Ecin MOMOXKCHUE Pa3AC/LIOIICH MOBEPXHOCTH S (pukcuposaHo (ds = 0), TO
ycaoBue (9) odpamacTcs B paBeHCTBO dV = —dl"'= 0.



Ecnu sxe moBepXHOCTD pasaena (pa3 s MBMEHSCTCS TI0 BEIMIUHE U TTOJIOXKEHUIO, TO
CMECIIICHHUE MMOBEPXHOCTH BBIZBIBACT M3MEHEHUE oObeMa coceanux (a3 Ha dV' u dV”

IOpU YCJIOBUHU TOCTOSAHCTBA 00BEMA CHUCTEMBI B 1ienoM (dV' = — dV"), u yciaosue
MEXAHUYECKOTO PABHOBECHS UIMEET BHT
(p'—p")dV =ods. (14)

Bripaxxenue (14) mokaspIBacT, 4TO B CAy4Yac M3MCHCHHS MOBEPXHOCTH Pa3acia §
THAPOCTATHYCCKUC JABJICHUA B ABYX OOBEMHBIX (pa3ax HE PpaBHBI JAPYr APVTY.
Pa3zHOCTB A>TUX IaBJICHUU

(p' —p")=ocds/dV. (15)



1 g
Benmnuuna £ = 5a?S/dV HA3bIBACTCS KPHUBH3HOI noeepxHocmu. Takum oOpaszoMm,

IIPA pPaBHOBECHUU JBYX a3 ¢ HCKPUBICHHONM IOBEPXHOCTHIO pa3jiella Pa3HOCTh
JaBJICHUN B (pazax

Ap = 2ko. (16)

OTO COOTHOIICHHE Ha3bIBACTCH YPAGHECHUEM JIangaca, a BCJIMUHMHAa Ap -
KanuuisApHbIM OdeICHUEM.

Paznmmune paBieHnit B 0ObeMHBIX (pa3zax BO3pacTaeT C YBEIHMYCHHEM G H C
YMeHBIIeHneM paauyca. [l KaIlld Bobl ¢ paguycoM » = 107 M, KoTopasi HaXO[HTCS
B (paze mapa, Ap ~ 1,5 Mlla. To ectb maBieHue I1apa BHYTPH Kallld, PABHOBECHOM C
rmapoMm, Ha 15 arMocdep Bbime, yeM B (asze mapa. MoxXHO BOOOpasHTh cede 5To
M3OBITOYHOE  JIAaBIICHHWE  KaK  pe3ylbraT  JACUCTBHSI  CHIBI  BooOpakaeMoii
“HOBEPXHOCTHOM INIEHKA , KOTOPAs CTIATUBAET KAILIIO.



dyHIaMeHTaAJIbHbIE YPABHEHNS VISl IOBEPXHOCTHOTO CJIOA.
Ancopouuonnas ¢popmyna I'mooca

HN3MeHeHue mois MOJICKYIIAPHBIX CUJI, IIPOUCXOAAIICC B HCOAHOPOAHOM IMTOBCPXHOCTHOM
CJIOC MCIKIY 00BEMHBLIMU (1)a3aMH, IMPUBOAUT K OTIIMYHUIO SHCPIUn, SHTPOITNHU U YUCCJI MOJIeH
KOMITIOHCHTOB 3TOI'O CJIOA OT COOTBCTCTBYIOIMINX BCJINYHUH BHYTPU COCCIHUX 00BEMHLIX (1)33.

[TosToMy yn10OHO TOBOPUTH HE O BCEW BHYTPEHHEW SHEPIrUH, SHTPONHHU M BCEX YHUCIAX
MOJIE KOMIIOHEHTOB TOBEPXHOCTHOTO CJIOS, a JIMIIb OO0 W30bITKAX HTUX BEIUYUH B
MOBEPXHOCTHOM CJIO€ HaJl COOTBETCTBYIOIIMMH BEJIMYMHAMU B TaKUX K€ 00bEeMax BHYTPHU

das.

MIMEeHHO 3TU M30BITKU YHEPTUM, SHTPOIIUU U YUCET MOJIEd KOMIIOHEHTOB XapaKTEPU3YIOT
OTJIMYUE TOBEPXHOCTHOTO CJI0A OT OO0beMHBIX (ha3. OTU H3OBITKM MOTYT OBITh Kak
MOJIOKUTEIbHBIMU, TAK U OTPULIATEIBHBIMU.



OO0o3HauMB W30BITKM BHYTPCHHCH SHCPTUM, OSHTPOIMH W YHUCET MOJCH

KOMIIOHEHTOB / yepe3 U () §6) y nl(s) , MOJKHO BBIPA3UTh UX YE€PE3 PA3HOCTH BEIUYUH

TS TIOBEPXHOCTHOTO CJI0S H 00BEMHBIX (ha3:

U =v-uv-u, (16)
SW=9g_§_93" (17)
nl(‘g) = n; —n,— nj. (18)

Bemmunna U Hasssaetcs nonnoii NOBGEPXHOCMHOU IHepzUell /105, BEITUUNHA

S®) — nogepxnocmmuoii snmponueii c1os U BeTHIHHBI nl(S ) — BeTMMMHAMU U3OBIMKOB

KOMROHECHMOE | B CJI0€.



AHaAmorn4yHO ypaBHEHUIO (7), BBIPAXKAOIIEMY HW3MECHCHHE BCEH BHYTPCHHEU
JHEPrum Ccaos dU, MOXXHO HANKUCATHh BBIPAKECHUE I WU3MCHEHHA U30BITKA
BHYTPEHHEH JHEPTHUU CIIOA:

dU® =TdS® + 3u,dn® + o ds. (19)

[ToMHYH TOBECPXHOCTHYIO JHEPTUKO CJIOA MOXKHO TOJYYHTh HHTCTPHPOBAHHEM
3TOTO YPaBHEHHUS MPH YCIOBUH HEHU3MCHHOCTH COCTABA MOBEPXHOCTHOTO CIIO:

UP=TS +3un® +os. (20)
ITonusrii guddepernuan Beamunssr U mveet Bu:

dUS) =7dS® + SO a7+ EMian(S) + En!(S) du;, + ods + sdo.



ITociaenHee ypaBHEHHE COBMECTUMO C YpaBHEHHUEM (16) JIUIIB IIPH YCIIOBHH, UTO
SO ar+2n® dy; +sdo =0, (21)
WJIHA TIPH IIOCTOSIHHOW TeMIIepaType

=n® du, +sdo = 0. (22)

Ypasuenus (18) u (19) HazbIBaloTCA gyHOAMeHmMAbHbIMI ypasHerusAMU 1 udoca
OJ151 MENCPHA3ZHO20 NOBEPXHOCHIHOZ0 CIL0A.

S
Bxopsimue B 3TH YpaBHCHHUA BCJIMYHHBI S(J) H n,-(), 3aBUCAT OT BCJIHMYHHBI

IIOBCPXHOCTH pa3Jciia s, TaK UTO UX TPYIAHO CPpaBHUBATL IJIA pa3HBIX HOBerHOCTGIvI.
HOBTOMy YHO6H66 OTHCCTH 5TH BCIIMYHHEBI K CITHHHUIIC IIOBCPXHOCTH pa3Jciia s.

S9/is=5, m n®/s=T, (23)

Beenennas ['mO0com BenmumHa [; mpencraBisgeT H30BITOK 4YHCIA MOJICH i-TO
KOMIIOHEHTa B 0OBbEME IMOBEPXHOCTHOI'O CJIOSI € IUIOLIAJIbI0 s = 1 MO CPaBHEHHIO C
YUCJIOM €ro MOJIEH B TOM k& oObeMe. DTa BEIMYHMHA HA3bIBACTCS 2HOOCOECKOI
aocopoyueil.



N3 ypasaenuii (18) u (19) cneayet, 4To AT € TUHHIBI TIOBEPXHOCTH

S dT + 21 dy; + do= 0, (24)
WU IPU TTOCTOAHHOU TEMIIEPATYPE
EF,- dj,tl +do=0. (25)

OTO YPaBHEHHUE HA3BIBACTCA a0COpoyuonnvim ypasnenuem I'uboca.



IIpuMeHeHne aicOpONMUOHHOTO YpaBHeHns I'ndoca.
IloBepXHOCTHO-AKTHBHbBIE BellleCTBA

PaccMmoTpum Ha MOBEPXHOCTH BOJIbI (KOMITOHEHT 1) ajicopOluio napa Kakoro-jimoo
YUCTOrO HE pacTBOPUMOTO B BOJIe BellecTBa (KOMIIOHEHT 2). B »sTtoM ciyuae
ypaBHeHHUE (21) nIpuHUMAET BUL;

rldﬂl + rzdug = do. (26)

Ecnu BelecTBO HE pacTBOpsIETCS B BOJAE, TO XUMUYECKHUU MOTEHIMAI BOJbLI HE
nu3MeHseTes, dyy = 0, mostTomy

FQ d[,tz = —do. (27)

B cooTtBeTcTBUM ¢ YPAaBHCHUCM HW3MCHCHHC XHMHUYCCKOI'O ITOTCHIHUAJIA IIapa
(HIL@ELHBHOFO ra3a), AABJICHHC KOTOPOTO p, paBHO

du, = RTdlnp.



[Tocne moacTaHOBKHM ATOTO 3HAUCHUS B YpaBHEHUE (27) MOJIyUUM
1 0o _ 1 Jo
RT Olnp RT Olnp

Ecnu BTOpOM KOMIIOHEHT pacTBOpSETCS B BOJIE, TO €€ XMMHYECKHUN ITOTCHIMAI
u3MeHsercss. OJHAKO W B HTOM CJIy4ac MOXHO IIOJIb30BaThCd BMECTO IOJTHOMN
dbopmyiel  (25) cokpaineHHolt Qopmynoid  (27), ecniu  BeIOpaTh  MOJIOKCHHUE
MIOBEPXHOCTU §, OTHOCHUTEJILHO KOTOPOW ONpEACHAETCS BEIMYMHA aJcopOIuu, Tak,
4TOOBI aICcOpOLMs pacTBOpUTENS Oblila paBHa HYIHO ((I'] = 0).

Ih=

(238)

Tak kak du, = RTdlna,, t1e a, — akTUBHOCTh KOMIIOHEHTa 2 B 00bEME pacTBOpa,
To 110 (hopmyJie [’ uboca

1 oG a, Oc ¢ Oc
I,=— , - _ 2 Yv N (29)
RT Jdlna, RT 0a, RT oOc
rJic aKTUBHOCThL @y B cllyyae pa30aBICHHBIX PacCTBOPOB 3aMEHSETCS KOHICHTpallueh
C.




[Ipu pacTBOpEeHUU B BOJE Psi/la OPraHUYECKUX BEIIECTB, MOJIEKYJIbI KOTOPBIX AU(UIBHBI,
T.€. UMEIOT HEMOJSAPHYIO TPYINNY - YITIEBOJOPOAHBIM pagvkal R— M MONSpPHYKO 4acTh
(rpymmet —OH, —COOH, —-NH, u T.10.), B3anUMOZEHCTBHE MEKIy MOJICKYIaMH BOJBI B
o0beMe pacTBOpa CUIIbHEE B3aUMOJICICTBUI MOJIEKYJI BOJbI C MOJIEKYJIaMH 3TUX BEIIECTB
(B 11€JIOM).

[losToMy Takue BemecTBa OyAyT MNPEUMYILIECTBEHHO BBITAIKUBATHCS M3 O0bEeMa Ha
IOBEPXHOCTh, T.C. UX ancopOims Oymer momoxutenbHou (I, > 0), a moBepXHOCTHOE
HATSHKEHUE pacTBOpa OyIET CHUXKATHCS MPHU MOBBIIICHUN KOHIEHTPAUU PACTBOPEHHOIO
BemiecTBa (do/dc < 0).

BeniecTtBa, NOHWXKAIOIIME IMOBEPXHOCTHOE HATSHKEHUE PACTBOPUTENSA, Ha3bIBAIOTCS
noeepxnocmuo-akmusuvimu eeuwgecmeamu (I11AB).

Benuuuna —(do/dc) npu c— 0 Ha3bIBa€TCS NOBEPXHOCMHOU AKMUBHOCHIBIO.
B roMosioruueckoM psiay >KUPHBIX KHUCIIOT, CIUPTOB, aMUHOB ITOBEPXHOCTHAS AKTUBHOCTh

yBEIIMUYMBACTCS IPUMEPHO B TPH pasa IPpH YBEIMUYCHUHU JJIMHBI pajJuKalia Ha OJHY TPYIITY
—CH,, (npasuno [ioxno — Tpaybe).



AcopOuus Ha TBEPABIX MOBEPXHOCTIAX

AncopbimonHnoe ypaBueHue ['u60ca B mpuHITUIIE MPUMEHHUMO JIJIs ONMCAHUS aJCcopOLUU
Ha rpaHulle pazjaena JIoObiX (a3. IIpakTHuecku ke OHO HCIOJB3YETCs MPHU pacueTax
afcopOLMK HA TOBEPXHOCTHU pasjielia )KUJIKOCTh — ras.

DTO CBSI3aHO C TEM, YTO B YPABHEHUE BXOAUT 3aBUCUMOCTD ITOBEPXHOCTHOTO HATSKECHUS
OT KOHLICHTPALIMH, @ TOYHOE ONPEIEIICHUE MIOBEPXHOCTHOIO HATSKEHUS BO3MOXKHO JIUILIb
o KUAgKocTer. [t TBEpABIX TIMOBEPXHOCTEW TAaKUE OIPEHCICHUS  SABJIAIOTCA
NPUOIMKEHHBIMU, & UHOT/IA U BOOOIIE HEBO3MOKHBI.

B cBsi3u ¢ 3TUM AJis1 OMMCaHMs aJcoOpOIMU Ha TBEPAOW MOBEPXHOCTH M3 ra30BOM (a3l
WU KUJKOCTU MPEJIOKEHO P IMIUPUUYECKUX YpPaBHEHHN M pa3pabOTaHbl HHBIC
TEOPETUYECKUE TTOIXO/IBI.



Hauboee IMPOCTBIM YPaBHCHHUCM, OIIMCHIBAIOIITUM aﬂcop6umo rasa ¢ Ha TBepﬂOﬁ
IMOBECPXHOCTHU B 3dBUCUMOCTH OT AABJICHWI I'd3a p, ABJBICTCH YPAGHEHUE I CHpU.

a=kp. (30)

CorracHO STOMY YpaBHEHHUIO aAcopOIUs MpsSMO MPOINOPIHOHATbHA JIaBICHHUIO,
KOP(pPUITHEHT TPONMOPITUOHATLHOCTU (KoHcmanma ['enpu) k 3aBACUT OT HPUPOBI

ajcopOeHTa u ajcopOupyromerocs raza. Y paBHeHUE CIPaBe]JIMBO JIUITH IIPU MaJIbIX
JaBIICHUSIX.

B Gomee mupokoM UHTEpBaje JaBlIeHui ajcopOIrio ra30B OIUCHIBACT ypasHeHue
Dpeiinonuxa:

a= bpl/n} (31)

rJe b U n — SMIUPUIECKUE TTIOCTOSIHHBIE T JaHHOM cucTeMbl (b un > 1).



Teopust ¢usnyeckor ajacopOUMM Ta30B Ha TBEPJBIX ITOBEPXHOCTAX pa3paboraHa
JleHrMropom.

[lo »To#l Teopuu ajncopOLMs MPOUCXOAUT HA AKTUBHBIX aJCOPOIMOHHBIX IIEHTpax,
KOTOPBIC SHEPIreTUYECKU SKBUBAJICHTHBI. AZICOPOIMA JIOKAIM30BaHa, T.€. aAcoOpOUpoBaHHAS
MOJIEKyJIa HE MOXKET IMepeMEllaTbCcsi MO TMOBEPXHOCTH, a B3aUMOJICMCTBUE COCEIHMX
MOJIEKYJ B aJICOPOIIMOHHOM CJIO€ HE pacCMaTpUBACTCA.

Ha akTUBHOM LIEHTpPE MOXET aJcOpOMpOBaTbCA TOJBKO OAHA  MOJIEKYyJa, T.€.
o0paszyercsi MOHOMONEKYAPHBLI C10H, B CBA3UM C 4YeM Teoputo JIeHrMroopa Ha3bIBAIOT
TEOpPUEH MOHOMOJICKYJISIPHOM afcopOIuu.

IIpouecc aacopbuuu oOpaTUM — ajACOpPOMpPOBAHHBIE MOJEKYJIbl MOTYT IOKHAATh
MOBEPXHOCTh, a MOJIEKYJIbl M3 Ta30BOM (pa3bl MOTryT aJcOpOUpOBATHCA HA CBOOOIHBIX
a7CcoOpOIMOHHBIX LIeHTpax. [Ipy MOCTOSSTHHOM JTaBJIE€HUM YCTAHABIMBACTCA aJCOPOILIMOHHOE
paBHOBECHE, MPU KOTOPOM CKOPOCTU OOOUX MPOIIECCOB PABHBI.

AJICOpOIIMOHHOE PABHOBECHE MOXHO MIPEACTABUTH CXEMOM:

Monexkyna 2aza + aocopOyUoHHbIU YeHMpP = A0COPOUUOHHBLU KOMNIEKC



OO0o3HaunM 4epe3 o [IOBEPXHOCTHYIO  KOHIICHTPAIMIO  aJcOPOIMOHHBIX
KOMIUIEKCOB, a 4epe3 «, — MOBEPXHOCTHYIO KOHIIGHTPAIMIO CBOOOIHBIX
aZICOPOITMOHHBIX IIEHTPOB. Torja IIpU JaBICHUM p KOHCTAHTa aJcopOIMOHHOTO
paBHOBecHs K paBHa:

K= a/(op) = 0 /(6,p), (32)

rac 6 — HOJEI 3aHATBIX MCCT Ha IIOBCPXHOCTH H 90 — HO0JIA CBO60ﬂHbIX MCCT Ha
ITIOBCPXHOCTHU a)lcop6eHTa.

Tak kak CYMMa CB060,I[HBIX N 3aHATBIX MCCT PpPaBHaA 06H_IGMy qUuClly MCCT Ha
ITIOBCPXHOCTHU, TO

0+6,=1. (33)
Benvnunne 6 CcOOTBETCTBYET aacopOIus a, a IOJTHOMY 3alOJIHEHHUIO BCEX
aZICOPOITMOHHBIX IIEHTPOB Ha IIOBEpXHOCTH (6 = 1) COOTBETCTBYET IIpejlelIbHAas

ajgcoponys a,,, T.€. 6 =ala,,, 6,=1-0=1—-ala,,.



ITocie oACTaHOBKH 3THUX 3HAYCHUN B ypaBHEHHE (28) U €ro pelleHus OTHOCUTEIILHO a
TIOJIY YUM:

a0 KPP
1+Kp

DTO ypaBHEHUE HA3bIBACTCS yPACHEHUEM U30mepmbl adcopouuu JIenzmiopa.

(34)

B cooTBeTCTBUU CO CJE€ITaHHBIMU JIOIYINEHUSIMU 3TO — YPaBHEHHUE JIOKAIIM30BAaHHOU
aJIcopOIM Ha OJHOPOJHOU IIOBEPXHOCTH B OTCYTCTBHE CHII B3aUMOJIEUCTBUS MEXITY
MOJIEKYJIaMH ajicopoara.

B o0nactu malbIx gaBieHuit Kp >>1 u

a=a,,Kp, (35)

YTO COBIIAJIAECT ¢ ypaBHeHUEM | eHpu. Ecimm xe Kp << 1, 10 a = a,,.



TakuM o0Opa3oMm, BHadaje ajcopOLMs PacTET IPONOPLHUOHAIBHO KOHILICHTPAIUM WU
JABJICHUIO Ta3a, MOCTENEHHO ATOT POCT 3aMEMISIETCS, U MPU JOCTATOYHO OOJBIINX
JABJICHUSX Ta3a HaCTyIaeT HACBIIIEHUEe MOBEPXHOCTH MOHOMOJICKYJISIPHBIM CJIOEM

ancopoara (puc. 1 a).

1/amt

p 1/p

Puc. 1. 3aBucumocTth aacopOIuy OT JaBJICHUS



YpasHeHue JIeHrMrOpa MOKHO IPUBECTH K TMHEMHOMY BUY:

1_1 + 1 . (36)
a ap anKp

I'papuk 3aBucumoctu 1/a ot 1/p maer mpsamyro auHHO. OTCEKaeMBIM HA OCH
OPJWHAT OTPE30K M TAHTEHC yrjla HAKIOHA TPSAMOM TO3BOJISIOT OIPEICITHTD
KOHCTAaHTHI ypaBHeHUs JIanrmiopa a,, u K (puc. 1 0).



B psae ciaywdaeB mpd ajcopOlUM MmapoB HaOI0AaeTcsa Iepexo] K OO0beMHOM
KOHJICHCAITUA TIPU TpeJeIbHOM JaBJIEHWH, PaBHOM JaBJICHHIO HACBLIIEHHOTO Ilapa

KHUIKOCTH p = py.

[IoaToMy, eciii B 00JIaCTH 3aIlOJIHEHHSI MOHOCJIOSI POCT aJACOPOIIUM 3aMEeJISIICS C
MTOBBLILIEHUEM p, TO TPHU JAIBHEHIIEM MOBBIIICHUHU AaBJeHUS (IPUOIMKEHUHN p K py)
pocT aAcopOIMM C IIOBBIICHHEM JaBJICHHUS JOJKEH YBEIHUHMBATBHCSI — aicopOIus
CTAaHOBUTCS ROAUMOSECKYAAPHOIL, a U30TepMa aJIcoOPOLIMH MPOXOJUT TOUKY meperuda.

YpaBHeHHE MOJMMOJIEKYJISIpPHOM ajicopOIiuM BhIBeJIeHO bpyHayepom, DMMmeToM H
Tennepom (ypasnenue bIT):

a= ame/ pS , (37)
(1~ p/ ps)lL+(C ~1)p/ ps]

rac C — nocTosIHHAs YPaBHCHHUA.

Ypapuenne bBOT wucnonbsyeTcss MNOpu  oIpedesieHUM VIeJIbHOM ITOBEPXHOCTH
aJIcopOEHTOB.



4

Puc. 2. 3oTepMa MOIMMOJIEKYISIPHOU acopOIu



