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ITnan xonnokeuyma no meme «Iloeepxnocmuoe namsasicenue.
Aocopbyun na zpanuye pacmeop - 2az»

1. TToBepxHOCTHOE HaTsHKCHHE. DPUIMUECKUN CMBICI TOBEPXHOCTHOTO
HaTSDKEHHSL.  TepMOIMHAMHUYEeCKoe  ONIpeAeicHHe  IOBEPXHOCTHOTO
HaTsDKeHUSL. EMWHUIBI H3MepeHns TOBEPXHOCTHOTO HATHKEHUS.

2.BiausHne pa3nuyHBIX (AKTOPOB HA BEIUYHWHY MOBEPXHOCTHOTO
HaTSKEHHs: XUMHUYECKOW MPUPOJBI BEIIECTBa, TEMIEPATyphl, JTaBJICHUS,
MPUPOJIBI TPaHUYANIMX (a3, MPUPOIBl M KOHIICHTPAI[MH PAaCTBOPCHHOTO
BEILECTBA.

3.Meronpel  OmpeneNicHHsT MOBEPXHOCTHOI'O  HATSKCHUSA: METOJ
HAWOOJIBIIIETO JaBIICHHUS ITy3bIPhKa Ta3a; CTAJIarMOMETPHUYCCKUI METOI;
METO/]T IOJHATHUS )KUJKOCTH B KaTMWILIISIPE.

4. OynmaMeHTambHOE ypaBHEHHE aacopOoumu [mbbca, ero aHamms.
[ToBepXHOCTHO — aKTUBHBIE M IOBEPXHOCTHO — HHAKTUBHBIC BEIIECTBA.

5.VpaBaenne IllumkoBckoro. ®duimdeckuid CMBICIT KOHCTaHT B
ypaBHeHHH [1IMIITKoBCKOTO.

6. CtpoeHne afcopOIMOHHOTO CJI0s Ha TPaHUIlE pacTBop — ra3. Pacuer
THOOCOBCKOM amcopOIMU W3 HM30TEPMBI TOBEPXHOCTHOTO HATKCHHS.
[IpumeHenne ypaBHEHUS M30TepMbI JIGHTMIOpa K aicopOIuu Ha TpaHuUlle
pacTBop - ra3. Pacuer MonexyispHbIX xapakTepucTtuk [TAB.

7.1loBepxHocTHast akTHBHOCTb. [IpaBmio [rokiio — Tpay6e. I'panuust
npuMeHuMocTH npasuia [iokino — Tpaybe. PaboTa ancopOrum.

8. MureioodpasoBane B pacTBopax  koutoumHbix  [TAB.
Kpurnyeckast KOHIICHTpAIUs MHALEITIO00pa30BaHUs.
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TeopeTquCRaﬂ 4acTb
Hoeepxnocmnoe Hamsicenue
Ilogepxnocmnoe namsicenue (U) - pa60Ta H30TCPMHUYCCKOTO

00paTHMOro mpoliecca, 3aTpadeHHas Ha 00pa3oBaHHUE €AWHHIIBI TLIOLIATH
MOBEPXHOCTH paszziena (a3, Wih dKBUBAJICHTHAs il CBOOOIHAS 3Heprus,
MPUXO/ISIIASCS HA CIUHUILY ITOBEPXHOCTH.

oW
S T
Hosepxnocmnoe HamsAHCeHue - cuia, HampaBJICHHAsA

TaHTEHINATBHO (TTapaiulelbHO) K MOBEPXHOCTH W NPUXOAAIIascS Ha
€IMHUILY AJIMHBI IEPUMETPA, ONPAaHUUYHMBAIOIIETO 3Ty MOBEPXHOCTb.

Ilosepxnocmuoe namsasicenue - 4acTHas MPOU3BOAHAS OT JOOOTO
TEPMOAUHAMHYCCKOTO MOTEHIIMANA IO IUIOIAaIu MeK(a3HO# MOBEPXHOCTH
NpU TIOCTOSHHBIX COOTBETCTBYIOUIMX IapaMeTpax U B OTCYTCTBHUE
3JIEKTPUYECKOTO U JPYTUX BUIOB B3aUMOICUCTBUI:

cfee] ] [A] _[a]
08 lpran O Jsvan LOS lspan LOSkryan
HaI/I6OHee qacTo HOBerHOCTHoe HATSIXKCHHC BBIpa)KaIOT ‘{ep63
HpOI/I?)BOI[HyIO oT 3HeprI/II/I FI/I6GCa, TaK KakK 3KCHepI/IMeHTaHLHLIe yCHOBI/Iﬂ
ITIOCTOAHCTBA T nu p JICTKO OCyH.[eCTBI/IMBI BKCHepI/IMeHTaJIbHOZ

oG
o= (4)

0s p.T.ni.q

EnuHnub! u3MepeHusi NOBEPXHOCTHOTO HATSIKEHUS

DHepreTH4eckoMy H CHJIOBOMY OIIPEICICHHIO IMOBEPXHOCTHOTO
HATSDKCHHUST COOTBETCTBYET OJHEpPreTHUecKas H CHIIOBas CIOMHUIA
HU3MEpEHUs] O . DHEpPreTUYecKorl eIMHULEH sBIseTcs ,bec/Mz, CHUJIOBOU —
H/m. DHEpreTHyecKoe U CHI0BOE BRIPAKCHHUE MTOBEPXHOCTHOTO HATSDKCHHS
9KBHBAJICHTHBI, M YACJICHHAS BEIMYMHA COBIIAJACT B 00EUX Pa3MEpHOCTSIX.
Tak nys Boas! npu 298 K:

Ouo = 71,96-107 [orc! m* =71,96-10° H / m

OpHa pa3MEepPHOCTD JIETKO BBIBOIUTCS M3 APYIOii:
Joe/m? = H-m/m? =H/m



Memoowt onpet)efzeuuﬂ ROBEPXHOCMHO20 HAMAINICCHUA
J1s1 onpeneneHys IOBEPXHOCTHOIO HATSKCHMS Ha TPAHULIEC pa3/era
KHUJIKOCTb-Ta3  HCIOJB3YIOT, B OCHOBHOM, CTaTHueckue (MeToj
KalWUIPHOTO TOAHSATHS) M JMHAMHUYecKue MeToabl (Meron Pebunnmepa,
METOJ, CuU€Ta Kamejlb, MCTOA OTpbhiBa KOJbIA, MCTOJ INTACTMHKH
Bunsrensmu u ap.). PaccMoTpuM KpaTKyro XapakTepUCTUKY 3TUX METOMO0B.

Meton HauboIbIIEro JaBJIeHUsI 00pPAa30BaHUsI Ia30BbIX

ny3bIpbKoB (MeToa Pe6unaepa)

Metox OCHOBaH Ha W3MEPEHHH [aBJICHUS, ITIPH KOTOPOM
MIPOUCXOIUT OTPHIB ITy3bIpbKa Taza (BO3AyXa), BEIAYBAEMOTO B JKHAKOCTH
yepe3 Kammwurap. [lpuw MeAJNeHHOM TPOAABIMBAHWU ITy3BIphKa W3
Kamwuipa B JKUIKOCTH B HEM BO3HHKAcT HM30BITOYHOE BHYTPEHHEE

JaBJICHUC Ap, KOTOpOE€ COIIaCHO 3aKOHY Jlamaca OIpeaACIACTCA

HOBerHOCTHLIM HaATIAXKCHUCM 0')1(7F nu KpPIBPISHOfI HOBerHOCTI/I
Iy3bIpbKa I
20
Ap=— (5)
r

Pamuyc xpusmsabl I usmensiercs
[0 Mepe MpPOAaBIMBAHUS Iy3BIpbKa B
JKUJIKOCTb. B HavajabHBIK  MOMEHT
BpeMeHH (puc.l) my3plpek HUMeeT
OompImION  pagMyc — KPUBHU3HBI U
-_ - MIOBEPXHOCTb €ro IO4YTH IUIocKas —

 NESEEEEESN
NEETEETEEN

T pamuyc KpuBM3HBI noBepxHocTu I

Puc.1. U3menenue panuyca
MHOTO Oobllie paguyca kKamwuispa R

KPUBH3HbI HOBerl;;(:;OCTH My3bIpbKa (r>>R). Co Bpemenem pamnyc
1.r>>R: 2.r=R. KPUBU3HBI  YMEHBIIAETCS,  Iy3bIPEK
CTaHOBHTCSA Bce 0oJiee BHIMYKIIBIM H MIPH

r=R  u30bITOuHOE  JaBlIeHWE  BHYTPM  ITy3bIpbKa  JOCTHTaeT

MAaKCUMAJIbBHOTO  3HAUCHMHA Apmax . D10 JaBJICHUE COOTBECTCTBYET

BHCIIHEMY JaBJICHUIO B KallUJJIApE. I[J'[SI ﬂaﬂbHCﬁHICFO yBEJIMYCHUA
pa3Mepa TIy3bIpbKa HC Tpe6yeTc51 IOBBIIICHWA BHCIIHEIO JaBJICHUA,
MOCKOJIbKY € PpOCTOM IIy3bIpbKa BHYTPEHHEC [JaBJICHHC B HEM B
COOTBETCTBUU C YpPAaBHCHUCM Jlammaca YMEHbBIIACTCA. B pe3yiabTare



BO3/lyX, HaXOJJAIIUHCSA B TpyOKe, ycTpemssieTcss K COPMUPOBABIIEMYCS
ITy3BIPHKY ¥ MPUBOJMT K €r0 OTPBIBY OT KAITMILIAPA.

Jns m3beraHnst TPYAHOCTEH, CBA3aHHBIX C W3MEPEHHEM pajiyca
KpUBU3HBI | TOBEPXHOCTHOE HATSKECHHE HCCIELYEMOW KUIKOCTH HIIH

pactBopa (O ) ONPENENSIOT OTHOCHTENBHBIM CIOCOOOM: HAXOIAT

HauboJIbIIIeE IABIEHUE My3bIPbKa ra3a B IMCTULIMPOBAHHOM Bosie (Ap,, )
2

U B HccienyeMoM pactBope (Ap . ).PacueT MoBepXHOCTHOTO HATSKEHHUS

HCCIEIYyeMOTO  PacTBOpa  IPOBOAAT, HU3MEPssI  PasHOCTH  BBICOT

MaHOMETPHYECKOH JKuakocTu B Bozie (Ah, o) 1 B UCCIIEyeMOM pacTBOpe
2

(Ahy ):

r-Ap r-A
o = Ox = Px

: 2 2
B3siB otHOmeHHe X , TIOJIy4YHUM: Ox — ApX — Ahx
Ono Ou0 ApHZo Atho

Otkypa:
Ah
Ox =0uo Ahix (6)
H,0

0.0 P JAHHOM TeMIIEpaType HaXOAAT B CIIPABOYHUKE MM Tabmuue 4.
2

CranarMoMeTpu4ecKuii MeToa (METOA cUeTa KareJib)

MeTton He O4YeHb TOYEH, HO HCKIIOYHTENBHO MpocT. OmnpeneneHne
MIOBEPXHOCTHOTO HATSDKEHMSI MPOBOJAT TIOCPEICTBOM CHUETa Karlellb,
o0Opasyrommxcs MpU BBITEKAHUM ONPENEIICHHOTO 00beMa J>KHUAKOCTH M3
cTajarMoMerpa. MeToq OCHOBaH Ha TIIOJOXXEHHHM: TP BBITCKAaHUH
XKHUIKOCTH M3 KallMJUIApa cTajarMoMeTpa Bec obOpasyromeiics kamum (P) B
MOMEHT OTphIBa Karum paBeH cuie (F), crpemsineiics yaepkars Karuio.

Cuia, crpemsmiascss  yAep)kaTb — Kalullo, IPOIOPIHOHAIbHA
ITOBEPXHOCTHOMY HATSDKEHHIO ( O ) BBITEKAIOLICH M3 KalIILIIpa KUIKOCTH:

F=2r-R.o,
rae: R — paanyc xanmwsipa.
Bec oOpazyromieiicst kKarum CBs3aH ¢ YUCIOM Karellb YpaBHCHUEM:
p_V-rg,
n



rac. O - NOBEPXHOCTHOC HATSIKCHUE KUIKOCTH, p — IINIOTHOCTH

xunkoctd, § — yckopenume cBoGogHoro mnamamus, V — oObem
CTalarMoMeTpa, N — 4ucno Kamenb. Tak Kak V. p — Macca XKMAKOCTH B

cTajlarMoOMeTpe, TO V - P+ g - BECKUIAKOCTH B CTAIarMOMETPC.

Torna:
V.p-
or Roo='"P9
n
OTcroza, MOBEPXHOCTHOE HATSIKCHHE KUIKOCTH OyIET PaBHO:
VA
o= 19 (P @)
27-R\n
Y1oOnI HCKJIIOYHUTH XapaKTePUCTHKH CTaJlarMOMETpa,

MOJCUMTHIBAIOT YMCIO Kamenb wuccienyemod (Ny) M cTaHAapTHOI
xuakocred  (N,). B KadecTBe CTaHJAAPTHOM JKHMAKOCTH OOBIYHO
HCIONB3YIOT JUCTHJUIMPOBAHHYIO BOJYy, IOBEPXHOCTHOE HATSKECHUE

KOTOpO# u3BecTHO (O ). Torma:

O-X:O-O.M_ (8)
Ny - Py

MeTon KaNMJLJISIPHOTO MOJAHATHSA JKHIKOCTH

IIpn norpyxeHun Kanusigipa B KHUIKOCTb YPOBEHb JKUJKOCTH,
CMa4MBalOIIEH CTCHKU KalWLLApa, BbILIE YEM €€ aHaJOTUYHBII YpPOBEHb B
IHMPOKOM cocyze. IIpudeM ypoBeHb JKHUAKOCTH B KaOMUIAPE TEM BBIIIE,
4eM MEHbILE pauyc Kamuuisipa. Eciau *KHIKOCTh HE CMAuMBaeT CTCHKHU
Kalmusipa, TO )KUAKOCTh B KAIMMILIApe OyIeT OIyCKaThesl.

BeicoTy KamwIIspHOTO TOXHATHS  (OIMYCKaHWS) JKHUIKOCTH B
KallWIISIPE PacCUUTHIBAIOT N0 ypaBHEHHIO JKropeHa:

20
h=—%°2 9
p-9-R
rage:. o - HOBerHOCTHOC HaTsSIKEHUE KHUAKOCTU p - IINIOTHOCTH
KHUIKOCTH, J - ycKopeHHne cBOOOIHOTO MalaHus, R - pagnyc xammnspa.
OTcro/1a TOBEPXHOCTHOE HATSDKEHHE KHUAKOCTH OYIEeT paBHO:
h-p-a-R
a:%. (10)



Bnuanue npupoost u KonyeHmMpayuu pacmeopeHHozo eujecmed Ha
nosepxuocmnoe namsaycenue. Ceoiicmea IIAB u ITHB
[loBepxHOCTHOE HATSDKCHHE pAcTBOPOB O OTIMYAETCS  OT

HOBEPXHOCTHOTO HATSKEHHS YHCTOTO PACTBOPHTENS 0. 3aBHCHMOCTh O

OT KOHIIEHTpAalMM pPacTBOPEHHOTO BelIeCTBa INpH 7=CONSt Ha3bIBalOT
U30MEPMOTl NOGEPXHOCHIHO20 HAMANCCHUA.
Jns BOZHBIX pacTBOPOB pas3iMYalOT HECKOIBKO THIIOB H30TEPM
MTOBEPXHOCTHOTO HATSHKCHHUS (pHUC.2).
o

G, 2

4

C

Puc. 2. U3otepmbl noBepxHocTHOro HaTshkeHust: 1, 2 — [IUB; 3 — [1AB,
4 — munemnoo6pasytomue [TAB.

1. TlepBBlli THO HM30TEpPM IOBEPXHOCTHOI'O HATSDKEHHSI 00pasyroT
NOBEePXHOCTHO-UHAKTHBHBbIEe BemlecTBa (ITHUB), pacTBOpeHHEe KOTOPHIX
clerka ToBbIIaeT (kpuBas 1, puc.2) BEIMYUHY IIOBEPXHOCTHOTO
HATSKEHMS.

e [IVIB 00nafaloT MOBEPXHOCTHBIM HATSHKEHHEM, OOJIBIINM YeM
MTOBEPXHOCTHOE HATSKEHHUE YUCTOTO PACTBOPUTEINIA: 00 < OJ7yB.

e [IIB xopomio pacTBOPUMEI B pacTBOpHTENe U Ooiee MOJSPHHI,
YEM YUCTBIA PACTBOPUTEIID.

e [IMB — »onexTponauThl  (KUCIOTHI, IIEJOYH, COJIH) H
HOHM3UPYIOIINECS BEIIECTBA, y KOTOPHIX HEMOJIAPHAs YacTh MOJIEKYJIBI
OTCYTCTBYET WJIM OYCHb Malia (MypaBbHHAS K aMUHOYKCYCHAsI KHCJIOTBI).

2. Bropoi#l Tum m3orepM 00pa3ylOT IMOBEPXHOCTHO — MHAKTHBHBIE
(meaxtuBHble) BemectBa ([IMB wmm [IHB), pacTBopeHHE KOTOPBIX
MPAKTUYECKH HE H3MEHSET IMOBEPXHOCTHOTO HATSDKEHHSI PacTBOPUTENS
(xpuBas 2, puc.2), Takue BEUIECTBA PABHOMEPHO PACHPENEIIIOTCS MEXKIY
ITOBEPXHOCTHBIM CJIOEM ¥ 00bEMOM PACTBOPUTEIISI — 3TO CaXxapa, MOJIEKYJIbI
KOTOPBIX HE AWCCOLMHUPYIOT Ha MOHBI M COJepXaT OO0JIBIIOE KOIHIECTBO
MOJISIPHBIX TPy (PpyKTO3a, caxaposa).

8



3. Tperuit THnm wu30TEepM O00pa3ylOT NOBEPXHOCTHO-AKTUBHbIE
pemectBa (ITAB), cHWKaroIie MpU PACTBOPCHHUHM IIOBEPXHOCTHOE
HaTsDKeHue (KpuBas 3, puc.2).

e [IAB 00mamaroT MOBEPXHOCTHBIM HATSDKEHHEM MEHBIINM, YeM
MIOBEPXHOCTHOE HATSXKEHHUE YUCTOTO PACTBOPUTENA: O) = OJ[4B..

e TIAB cpaBHUTENBEHO MaJOPaCTBOPUMBI.

e TIAB MeHee MOJISIPHBI, YEM PaCTBOPHTEI.

e [TAB — oOpraHu4yeckue COEOUHEHMS, HMEIOLIUE IOJISAPHBIE
¢yHkunoHanpHbIe  Tpynmel.  Moiekynsr  [IAB  wmMmeror  audunbHOE
CTpPOCHHE, T.€. COCTOST W3 TUAPOPUIBHON (MOJIsIpHAs Tpymma) u
runpo¢doOHOH (YTIeBOAOPOAHAS IIETh, paJUKall) TPYIITHUPOBOK. B kauecTBe
MoJSIpHBIX Tpynm MoryT BeicTymath: -OH, -COOH, -CNS, -NH,,, -NO,
-CHO, -SO,H u np.

4. UYetseptoiii THn wu3orepMm (kpuBas 4, puc.2) o6pa3yor
Mmuyennooopazyroujue (konnouonsvie) IIAB. VX MONeKynbl colepkaT
Oonpiiold  ruApodOOHBI  pajuKal W CHWIBHO THUAPATUPYIOLIYIOCS
NOJIIPHYIO Ipymnny. B pacTBopax TakuxX COEIMHEHUN IIPU HEKOTOPOH
HEeOONBIION KOHIIEHTPAIMU, HA3bIBAEMOU KpUMUYECKO KOHUeHmpayuei
muyennooopasosanun (KKM), caMmonpon3BoibHO 00pa3ylOTCsl arperathbl
13 OPHEHTHPOBAHHBIX MOJIEKYJ — MULEIUIBI. MUIIEIUIBI IOYTH HE CHUKAIOT
TIOBEPXHOCTHOTO HATSHKEHHS PacTBOpa, KOTOPOE ONPENEINeTCs, TIaBHBIM
o0pa3oM, WHOMBHAyalbHBIME Moyiekynamu [IAB. Dtum oObBscHsAeTCA
pe3koe TOHWXKeHHe O B obmactu koHHeHTpamuid 1o KKM u moutm
MOCTOSIHHAS BETIMUYMHA O IPHU MHUILEUI000pa30BaHUH.

Dynoamenmanvroe ypasuenue aocopoyuu I'uooca

Cpasb Mexay rub0Ocosckoii ancopbuumeit () pacTBOpeHHOro
BEILIECTBA, TO €CTh U30bITKAa PACTBOPEHHOI'O BELIECTBA B IOBEPXHOCTHOM
cloe, W  M3MEHEHHWEM  IIOBEPXHOCTHOTO  HATSDKCHHs — pacTBOpa
YCTaHABIIMBACT hyHOAMeHmanvhoe aocopoyuonnoe ypasuenue I'uooca,
KOTOpOe IJisi pa30aBIeHHBIX PACTBOPOB HEAIEKTPOJIMTOB 3aITUCHIBACTCS B
BUJIE:
I = _i 870 . (11)

RT \ oC

U3 ancopOumonHoro ypaBHeHus ['mb0ca cieayer, 4To HalpasieHHe

nporecca, T.e. KOHICHTPUPOBAHUE BELIECTBA B MOBEPXHOCTHOM CIIOE HJIH,

9



HAa00OpOT, mTepexon ero B OOBeMHYIO a3y OIpenessieTcs 3HAKOM
npoussoxnoii do/dC.

I. Ecmn do/dC<0, to I™>0, cnemoBaTensHO KOHIEHTpALMS
BEIECTBa B TIOBEPXHOCTHOM ciioe 6ojbiine, yeM B obveme (Cs > Cy) |,
naHHoe BemecTtBo [TAB.

II. Ecmu do/dC>0, to <0, cnenoBatenbHO KOHLEHTPAIHS
BEIIECTBA B MOBEPXHOCTHOM CJioe MeHbIne, yeM B obbeme (Cs < Cy) ,
nanHoe Bemectso [1MB.

. Econ do/dC=0, to I'=0, cnenoBatenbHO KOHLEHTpALMS
BEIIECTBA B MOBEPXHOCTHOM CIIO€ pPaBHA KOHIICHTpAIMK BellecTBa B
oowseme pactBopa (Cs = Cy) , nanHoe Bemectso [11B.

Ypasnenue Illuwikosckozo
IMpu cpegHux u OonbliuX KoHUeHTpauusix I[IAB 3aBucMMOCTB
YMEHBIIICHUS TIOBEPXHOCTHOIO HATSDKEHUSI C YBEIMYEHHUEM KOHIICHTPALUU
ITAB onuceiBaeTcs sMIupudeckuM ypasnenuem Lluwkosckozo:
Ao =0,-0=BIn(l+AC), (12)
I7ie: 0p) — NMOBEPXHOCTHOE HATSKEHHE YHCTOTO PAaCTBOPUTENS; O —
HOBEPXHOCTHOE HATSUKEHUE pacTBopa IIAB; B — KoHcTaHTa M BCEro
romosnoruueckoro pszaa I[TAB, A — xoHcTanTa IS KoHKpeTHoro ITAB.
VYpasrenue lllnmkosckoro B quddepeHnuansaoi hopme:
_do__B4 (13)
dC 1+AC
Bemnurna ru66coBckoi ancopbuuu [ cBA3aHA ¢ KOHCTAHTAMH B
ypaBHeHHH LIumkoBcKkoro:
B AC
=—.">_. (14)
RT 1+AC
C npyroi#i croponsl BenuuuHa ancopoiust [IAB B moBepXHOCTHOM
clIoe CBsI3aHA C €ro KOHIIEHTpaIuel ypaBHeHneM JI3HTMropa:

K
1+ KC
rae: 1. — npenensHas agcop6uums, C — KoHIEHTpanus ajgcopbara

(15)

(TTAB), K — koHCTaHTa a/ICOPOIIHOHHOTO PABHOBECHSL.

Orciona KoHCTaHTHl B ypaBHenumw lllmmkoeckoro A w B
HpUoOpeTaloT onpeencHublil ¢pusudeckuit empic: B=1 RT, A =K.
10



Ilosepxnocmuaa akmuenocmos. Ilpasuno /[dwokno - Tpayoe
U3  anmcopbumonHoro  ypaBHeHmss [ mb0ca  ciemyer, dTO
KOHIICHTPHPOBAaHUE BELIECTBA B MIOBEPXHOCTHOM CJIO€ HMIM MEPEXOJ €ro B
o6bemHyto dasy onpenensercs 3nakom npoussoanoi do/dC.
IIpenensHoe 3HaueHue 3Toi mpousBogHOW mpu C—0, B3ATOH cO
3HAaKOM «MHHYC), Ha3bIBA€TCS HOGEPXHOCHIHOU AKMUGHOCMbIO (.

g=-%) . (16)
ac
C—0
a HOBerHOCTHyIO AKTUBHOCTH

paccUMTHIBAIOT KaK TaHIEHC yIJla HakJIOHA
KacaTelIbHOH, TPOBEACHHOW K H30TEepMe
MOBEPXHOCTHOTO HATSXKEHUS HCCIIEAyeMOTo
[AB mpu C—0, B3saT0if ¢ 0OpaTHBIM
3HAKOM:

oo

- =-tga =t a7
aC C—0 g g¢

g:

Hccrnenys moBepXHOCTHOE HATSKEHHE BOJHBIX pacTBOPOB, J{IOKI0 U
Tpaybe ycTaHOBWIM 3aBUCUMOCTH MEXIY MOBEPXHOCTHON aKTUBHOCTBHIO U

YHCJIOM aTOMOB YTJIEPOAA.
o

Gy

Ilpasuno  /wokno-Tpayoe: pu
YBEIMYEHUH YIIIEBOAOPOJHOTO pajuKaia Ha
rpymny -CHj-, moBepXHOCTHAsT aKTHBHOCTb
yBenuuuBaercs B 3-3,5 paza.

Goa 9% .30.35 (9
gn tg (01

Pacuem zu66coeckoii adcopoyuu u3 uzomepmsl NOGEPXHOCMHOZ0
HAMANCEHUA MemOodom zpaduueckozo ouddepenyuposanusa
3Has 3aBUCHMOCTb [IOBEPXHOCTHOTO HATSXKEHUS] pacTBopa oOT
KOHLICHTPALMM PAcTBOPEHHOT'O BEIECTBA, MOXKHO PAaCCUUTATh H30TEPMY
ancopbrmmun  [TAB  meromom  rpadmueckoro  auddepeHIupoBaHus

11



sxcnepumentanbaoit kpusoit 0=f(C). [lna sToro B Heckombkux Toukax
kpuBoit 6=Ff(C) npoBonsT kacarebHbIE U ONPEENIIOT TAHTEHCH yIIIa HX

HaKJIOHA, KOTOpbIE COOTBETCTBYIOT 3HAYEHHUSM TPOU3BOJHBIX 0o/0C B
3TUX TOYKax (puc.3). 3Hasg 3HAUEHUS STUX MPOU3BOIHBIX, TIO YPaBHEHHIO
ajcopbin  ['ubOca pacCUMTHIBAIOT BEIUYHHBI [, YTO MO3BOJSET

nocrpouts m3otepmy aacopouuu I =f(C).
G

[
Puc.3. I'paduyeckoe onpenenacHue BETUIUHBI a1COPOLAU 110
H30TEpME MOBEPXHOCTHOTO HATSHKCHHS.

U3 pucynka 3 BUAHO, 4TO:

do =tgp=—-tga = _Z
ac 7 C
[MoxcraBuM momy4eHHOE 3HAUEHHUE B ypaBHeHHE (11):
[’:_£ 8_(7 :_itgqu_i. _E =£ (19)
RT \ oC RT RT C RT

Takum criocodom pacCUYUTHIBAIOT BECINMYHNHBI auc0p6u1/m FZ[J'I?I psaaa
TOYCK Ha KpHBOﬁ n 10 PACCYUTAHHBIM JAHHBIM CTPOAT U30TEPMY

afgcopOumu B KoopauHaTax /| Zf(C).
r

rhb—————_

@

CHAB. Mo

12



Ilpumenenue ypasnenus uzomepmol JIrnemiopa k adcopoyuu na
zpanuye ycuokocmey-2as. Pacuem monekynapuuix xapakmepucmux
uccnedyemozo I1AB
YpaBHEHHE H30TEPMBI MOHOMOJIEKYISIPHOM ancopOmwm JIsHTMIopa
JUISL aICOPOLIMH Ha TPaHUIIE )KUAKOCTD - T'a3 3alHCHIBACTCS B BUAE!

I KC ,
1+ KC

rae: C — koHueHTpaLus pacTBopeHHOro Bemecta, K — koHcTaHTa

(20)

aJIcOpOLMOHHOTO PAaBHOBECHS B ypaBHeHHH JIsHrmiopa, [ o. — npejienbHas
ru00CcoBCKas ancopOIus (EMKOCTh aJICOPOIIMOHHOTO MOHOCIION).
YpaBHeHue JIsHIMIOpa IIO3BOJISIET OIPEICIINUTh MOJIEKYJIAPHBIC
xapakrtepuctuku ITIAB B moBepxHOCTHOM cioe. [lyis 3Toro:
1. YpaBuaenue JI3HrMIOpa IPUBOIAT K THHEHHOMY BHIY:

C 1 1
c_ 1 ,1c (21)
I 'K I,
2. CTposT n3otepMy ancopOIMu B KOOPIMHATAX JHMHEHHONW (HOpMBI
ypaBHeHHs JI3HrMIOpa:

C

T

1
r K ®

o

C
Puc.4. N3otepma ancopOrmy B KOOpAUHATAX JIMHEHHON (OPMEI
ypaBHeHus JIHrMIopa.

3. OHpCHGJ’IﬂIOT €MKOCTb a,HCOp6L[I/IOHHOFO MOHOCIJIOA Foo KaxKk

KOTAaHT€HC yIiIa HaKJIOHA IpAMoif: Clga = A

0

13



4. 3nas 3nauenue I o, ONPENENIIOT MUIOMAAb, 3aHUMAEMYIO OJIHOI
Mouiekysioii ITAB B HaCBHIIIEHHOM aJCOPOIIMOHHOM CIIO€ Ha T'PAHUIIE
pasmemna ¢a3 (Sp):

1
I' N,
a TaKKe IMHY MOJEKyIbl [IAB wmu TonuHy ancopOLHOHHOTO

cros (0):

So (22)

.M
Yo,

rae: Na — uncio ABoraznpo 6,022- 1023M0m{1, M- MOJISIpHasl Macca
ITAB, p — nnornocts ITAB.

| L

000

é= (23)

CornacHo mccaenoBanusaM JISHrMIopa, Iomans, 3aHUMaeMasi OJTHOU
MOJIEKYJIO OOJNBIIMHCTBA OJHOOCHOBHBIX KHCIOT, cocraBiser 0,20 HMZ,
nns cnuptoB - 0,25 M. TonmmuHa amcopOMUOHHOTO MOHOCIOS 0
MPONOPIMOHATPHA YHCITy aTOMOB YIIIEpoJa B MOJIEKYJIE, TPH 3TOM
BEJIMYKHA % — 013 HM JUlsl BCErO IOMOJOTHYECKOr0 psija, rae Nc —

C

YHCJIO aTOMOB YIJIEpO/Jia B MOJICKYIJIC.

Pacuem monekynapuvix xapakmepucmuk ucciedyemozo IIAB no
ypaenenuam Illuwkoeckozo u JIrnemwopa

Kowncrautsl B ypasaenun JIaurmiopa (I, u K) MoxkHO paccuurars,
HCTONB3Ys ypaBHeHHUe [lnmrkoBckoro.

Jus nmByx BBIOpaHHBIX 3HAYCHHI KOHICHTpanui pactBopoB I[IAB
(Cyu Gy) ¢ yuetom, uto A = K, ypaBHenue LIIUIIKOBCKOTO 3alHIIETCS:

- 17151 KoHueHTpauu Cy: Ao, =0,—-0, = Aln(1+ KC,);

- Ui KoHneHTparun Cy: Ao, =0, -0, = AIn(L+KC,);

BrmonanM npeobpazoBaHus:

14



D- Ao, _0o=0y _ Aln(1+KC,) _ In(L+ KC,)
Ao, o,-0, BInl+KC,) In(l+KC,)

Ionysaem: DIn(l+KC,)=In(l+KC,).

Torma: (1+KC,)° =(1+KC,)

B srom ypasaenun D moxkeT npuHHMarth nr00ble 3HAYCHHS U B
o01memM Buae OHO He pemaercs. Ho, ncmons3ys n3oTepMy MOBEPXHOCTHOTO
HaTsDKeHUst (puc.3), MOKHO MoJ00paTh Takue 3HAYCHUsS] 0; U 02, YTOOBI
Mzz, torma D=2. Tomyuaem:

Oy~ 0
(1+KC,) =(@1+Kc,)
1+2KC, +(KC,)* =1+ KC,
K|KC? +(2¢, - C)]=0

CornacHO (pu3MUEcCKOMY CMBICITY IIpoIiecca aJcopOIMy KOHCTaHTa
ancopbumonHoro pasHoBecusi K He Moxer ObITh paBHa Hymo. U3
BBIPAXKEHUSI B KBAIPATHBIX CKOOKAX MOJTydaeM:

go 2NN, (24)
N;

Brruncnennoe  3Hauenne K HOACTaBIsIIOT B ypaBHCHHE

[IHUIIKOBCKOTO U PACCYUTHIBAIOT KOHCTAHTY B 1 [ !

B=—20"%_
In(1+ KC)

0

B
25 r,=— 26
(25) RT (26)

Muuennoobpazosanue é pacmeopax koanouonvix INAB

Komnonnnsie [TAB o6mamaroT mManoif paCTBOPHMOCTBIO B BOJE, UTO
MIPOSIBIISIETCST B WX IIOJIOXKUTEIHHOW MOBEPXHOCTHON AaKTUBHOCTH, a C
pOCTOM KOHIIGHTpallMM — B 3HAYMTENLHON accCOLMalil MOJIEKY,
nepexosme B MuIe/uiooopasoBanue. 1 M30TEPM IMOBEPXHOCTHOTO
HaTsDKeHUsI KoJutonHbIX [TAB xapakrepHo Goiiee pe3koe MOHWKEHHE T ¢
YBEJIMUEHUEM KOHLEHTPALMU MO CPaBHEHUIO C UCTHHHO PAcTBOPUMBIMU
[TAB wu Hanuumwe wu3nOMa Ha HM30TEpME B OOJACTH OYEHb HHM3KHX
KOHIIEHTpaluii, COOTBETCTBYIOIIMX HCTHHHON PacTBOPHUMOCTH (10°+10°
Monb/n). [Ipu nanbHeiimeM nossieHny KoHIeHTpaumu [TIAB B pactBope

15



MOBEPXHOCTHOE  HATSHKEHHE  OCTAeTCsl NPAKTHIECKH  MOCTOSHHBIM.
KoHmeHTpanys B ToUke N310Ma HAa NU30TEPME TIOBEPXHOCTHOTO HATSKCHUS
COOTBETCTBYET KPUMUUECKOW KOHUEHMPAUUU MUUEI000pa308aHUsA
(KMM). Bpimue KMM B pactBope caMONPOU3BOJIBHO NPOTEKAIOT
mponeccel  00pa3oBaHMS MHIEUI, M HCTHHHBIA pacTBOp IEPEXOANUT B
YIIBTPaMHUKPOTETEPOTEHHYIO CHCTEMY (3071b).

Bornee pe3ko Touka M3/I0Ma BBISBISETCS Ha M30TEPME, HOCTPOSHHON

B koopanHatax o —IlgC nns HenmonorenHsix ITAB (puc.5) u o —IgC"-

s MoHOTeHHBIX ITAB (v — uHcno WOHOB, 00pasyrommxcs MpH
Iuccorranui Mosekysl [TAB).

G PactBopsl komnougneix ITAB

SIBIISTFOTCSI THO(UITEHBIMA

AUCTIICPCHBIMU CUCTEMAaMHU, TO €CTh

CaMOIIPOU3BOJILHO o0pasyro-

HIAMHUCA ¢ MHHUMYMOM OSHEPTUH
I'ubbca W  TEPMOAMHAMHYCCKU

— YCTONYMBBIMH.
1 IMon Muuennoii TOHUMAIOT
KRM igC accomuar IUQIIEHBIX MOJICKYIL,
Puc. 5. Hsorepma mnosepx- TMOQUIBHBIE TPYNIBl KOTOPBIX
HOCTHOTO HAaTSDKEHUS B PacTBOpax oOpameHsl K pPacTBOPHUTENIO, a
KOJUIOMIHBIX HCMOHOTCHHBIX TTIAB. J'II/IO(I)O6HBI€ TPpYIIIBI CO6I/Ipa}OTC$I

BMecTe, 00pa3ys sIpO MULIEILIBI.

Yucno Monexkyln, COCTAaBISIOIMIMX MHILETY, HA3bIBAIOT YHUCIOM
aCCOIMAllNU, & CYMMY MOJIEKYJISIDHBIX MacCc BCEX MOJIEKYJ] B MHILEIIE —
MULEIUISIpHOIT Maccoil. OpueHTnpoBanue auduiIbHBIX Monekyn [TAB B
MuLeiie odecreunBaeT MUHUMAJIbHOE MeX(a3HOe HATSKEHUE Ha TPaHHLIe
MHUIIEJUIa — cpella M TeM CaMbIM TEePMOAMHAMHMYECKYIO YCTOHYMBOCTH
MHUIIEIUIAPHOTO PacTBOpA.

IIpu konmentparun ITAB B BogHOM pacTBOpe, HE3HAUHUTEIIEHO
npessimatomux KKM, B pactBope o0pa3syiorcs cdepudeckne MHIEIUIBI
(vunennsr  aptim). BHYTpeHHssT 4YacTh 3TMX MHMIEIUI COCTOUT U3
TIepeTIeTAIONIMXCsl YIIIEBOAOPOIHBIX PAJUKaJIOB, a Hapy>KHas 0Opa3oBaHa
THIPaTUPOBaHHBIMHM MOJSIPHBIMH rpynmnaMu. Cdepryeckne MHILEIUIBI
MoryT conepxatb ot 20 no 100 u 6osee monexyn ITAB. C yBennuennem
koHreHTpanun [TAB cdepudeckue MUIEIIBI, B3aMMOICHCTBYS MEXIY
coboi, nehOpMHUPYIOTCSI u MIPUHUMAIOT UIAHIPUIECKYIO,
JIMCKOOOPa3HYIo0 MW TUTacTUHYATYIO (hopMy (puc.6).
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Puc. 6. Munemnst koyutonubix [TAB: a — chepruueckue;
0 — TucKoOOpasHbIe; B — IMIMHIPUIECKHUE.

[Ipu xoHuentpanusx, B 10-50 pa3 npespiuatomux KKM, Monekyst
[TAB mnpuoOperaroT IENoYeyHyl0 OPHUEHTAIMI0 U MOTYT OOpa30BHIBATH
KHUIKOKPHUCTAIITMYECKYIO CTPYKTYpy. [locnenneil craaueit arperauuu npu
JalbHeIeM yBenuueHUH KoHueHTpauuu [IAB sBisercs oOpasoBaHue
Tens U, B KOHIIE KOHIIOB — TBepaoro [TAB.

B pactBopax xomnmomnueix IIAB kxommuecTBO BemiecTBa B
MHLEIUIIPHOH (opMe BO MHOTO pa3 TNPEBHINIAET €ro KOJWYECTBO B
MOJIEKYJISIPHO-PACTBOPEHHOM ~ COCTOSHMM. TakuM  00pa3oM  MOXKHO
nobutbes Oonbimoro coxepkanusi IIAB B pacTtBopuTesne, HECMOTps Ha
HE3HAYUTENbHYIO0 UCTUHHYIO pacTBOpUMOcTh [TAB.

Munennoobpa3oBaHue B BOIHBIX pacTBOpax XapaktepHo i [1AB,
B MOJIEKYJIaX KOTOPBIX COJEpKUTCs OoJiee 8 aTOMOB yriepoaa.

3KCHepI/IMeHTaJIbHaﬂ 4acTb
Onpedeﬂeuue NOGEPXHOCMHO20 HAMAINICEHUA. Pacuem

MOJIEKYNAPHBIX XapaKmepucmuk uccieoyemozo IIAB

Henb padoThI:

N3mepeHne moBepXHOCTHOTO HaTspkeHus. [locTpoeHune M30TEpMBI
MIOBEPXHOCTHOTO HATSDKCHHMS M aJCcOpOLMH, pacyeT MOJICKYJISIPHBIX
XapaKTepucTHK uccieayemoro I1AB.

IIpudopbI U peaKTUBHI:

e puOOp IS OTIPEAETICHUSI TOBEPXHOCTHOTO HATSKEHHUS METOJIOM
MaKCHUMaJIbHOT'O IaBJICHU ITy3bIPpbKa BO3yXa,

® JIMCTWIUIMPOBAHHAS BOJIA;

e pacTBOopel uccieayemoro IIAB (mpomanoma w  OyraHoma
Pa3JIMYHBIX KOHICHTPALHNH).

17



Iopsaok BbINOIHEHHS Pa0OThI:

IloBepxHOCTHOE HaTsKEHHE Ha rpanHuue pactBop IIAB — Bo3myx
ONPENEISIIOT METOJOM HAauOOJBLIErO JABJICHHWS ITy3bIpbKa Ta3a Ha
YCTaHOBKE, cXeMa KOTOpOM IpUBEJEHa Ha puc.7.

1. CtexnsHHBIN cocyn | OMOJIACcKUBAIOT AMCTHIUIMPOBAHHON BOJOH,
HaJMBAIOT B HETO IUCTHJUIMPOBAHHYIO BOAY IO YPOBHSA, NPH KOTOPOM
Kanuusip 3 TOJIBKO KacaJics ObI TOBEPXHOCTH BOJIBI 2.

2. OTKpBIBAIOT KpaH cocyza 4 U PeryJupyloT CKOPOCTh BBITEKaHUS
BOJBI M3 JTOTO COCyJa TaK, 4YTOOBI Iy3BIPHKH, NPOCKAKHBAIOIIME W3
Kanwusipa 3 B )KUIKOCTH 1, OSBISUTUCE Yepe3 3 — 5 cexyHn.

3.B  MOMEHT TmpOCKOKa Iy3bIPbKOB (HUKCUPYIOT B MM

MaKCHMAIbHYI0 pa3HOCTh ypoBHel kumkoctn (AN) B mamomerpe 5.

3nauenne AN uxcHpyoT TpKIEL, pe3yIbTaTH 3aHOCAT B TabHILy 1.
4.Boxy u3 cocyda BBUIMBAIOT ¥ HAJIMBAIOT B HEro pPacTBOP
uccinenyemoro [TAB camMoil HU3KOI KOHLIEHTpALMH.

5. AHalOrMYHEIM 00pa3oM TpH pa3a m3MepsioT 3Hauenme AN mms
sToro pactBopa I[TAB.

6. OIBIT TOBTOPSIIOT C Ka)IbIM M3 MMeErommxcsi pactBopoB [1AB,
MOCJIEIOBATENIHO NEPEXOAsl OT MEHbIIeH ero KOHLIEHTPAUH K OOJbLICH.
Bce nannble 3aHOCAT B TaONUIy 1.

7. Haxoxsat cpennee 3HadueHUe Ah [uis Ka)XI0ro onbirta.

8. PaccuuThIBalOT NIOBEPXHOCTHOE HATSIKEHHE Oy 110 yPaBHEHHIO 6.

HOBerHOCTHOC HaTAXCHUC BOJbI O-HZO HaxoJAT U3 CIIpaBOYHHUKA HUJIN T10

Tabnure 4.
Tabmuma 1
OKcnepuMeHTaIbHbIE JJaHHBIE OTPEeNICHNS TOBEPXHOCTHOTO HATSDKEHMS
pacTtBopa ucciaeayemoro ITAB

Konnent [Nomy4yeHHOE 3HAUCHUE
IloBepxHOCTHOE
Hccnenyemoe | parms Ah, v
BELIECTBO ITIAB CpenHee HaTﬂgerHe’z
., F|on || SPeR o -10° x/m
MOJIB/JI 3HAYCHUE
H,0 —
ITIAB
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O0padoTKa IKCNIEPUMEHTATbHBIX JAHHBIX

A. Memooom czpaguueckozo ouggepenyuposanus uzomepmul
NOBEPXHOCMHO20 HAMAINCEHUA:

1. TTo moTy4YEeHHBIM 3KCIEPUMEHTAILHBIM JaHHBIM CTPOST U30TEPMY
MTOBEPXHOCTHOTO HATSKCHHS O':f(C) (puc. 3).

2. IlpoBomar rpadpuueckoe auddHepeHIupoBaHuE H30TCPMBI
MTOBEPXHOCTHOTO HATsDKEHUS. J[J11 3TOT0 M3 HECKOMBKUX ToUeK (4-6 Todek)
kpusoit 0=F(C) mpoBoasar kacarenbHbie 10 mepecedeHHs MX C OCHIO
OpJMHAT W TpPsIMble, apajuieNibHble ocu adcuucc. [lomydaroT oTpe3ok Z,
OTCEeKaeMblil Ha OCH OPJIMHAT NPOBEACHHBIMU JINHUSMH.

[TonyyeHHsle  3HaYeHus Z OpM  PasIMYHBIX  3HAYEHHSAX
koutentparuii C 3aHOCAT B TaOIHITy 2.

3. BBIYMCIAIOT 3HaYCHUE BEIUYMHBI afcopOuuu [ 1Mo ypaBHEHHIO
(19) npu paznmunbx kKoHneHTpanusx C. [TomydeHHbIe 3HAUCHHUS 3aHOCAT B
TabIHIIy 2.

Tabmuma 2
DKCHEPUMEHTAJILHBIE TaHHBIE JUI PacyeTa BEIMYMHbI aJCOpOIUK
C, monb/n Z-10°, Jix/m? I-10°, mons/m? C/T, M?/n

4. Tlo TONYYeHHBIM pe3yjbTaTaM pacyeToB, IPHBEICHHBIX B
Tabnaume 2, CTpoAT H30TepMy ancopOiuu JIPHTMIOpa B KOOpAWHATax

I=f(C).

5. PaccuMThIBalOT 3HAYEHUS % st kakmod C W ToTydeHHbIe

pe3ynbTaThl 3aHOCAT B TAOIUILY 2.

6. Jlns HaxXOXIeHHs BENMYMHBI NPEAENbHON ancopbuun [ o, cTposT
n30TepMy aacopOIMM B KOOpAMHATaX JIMHEHHOH (opMbl ypaBHEHHH

JIsarMiopa %: f(C)-

7. PaccuuthiBarot [ 5, Kak KOTaHIEHC YTila HAKJIOHA MPSIMOIA.
8. PaccuuthiBaror Sg u O 10 ypasHeHuaM (22) u (23).
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b. Ilo ypasnenuam Iluwxoeckozo u JIrnemiopa:

1. Ha xkpuUBOMMHEWHOM YydYacTKe IIOCTPOCHHOH  HM30TEPMBI
[OBEPXHOCTHOTO HATSDKCHHUs BBIOMparoT KoHleHTpamuio Ci, HaxXomsT
COOTBETCTBYIOIIEE 3HAUCHNE TOBEPXHOCTHOTO HATSKEHUS O7.

2. Otpe3ok ¢, — 0, JEIAT TONOJaM, HaXOAsT 3HaueHue 02. Ilo

U30TEPME MOBEPXHOCTHOTO HATSKEHHS OMNPEIENSIOT COOTBETCTBYIONIEE
snauyeHue C,.

3. PaccuuThIBAaIOT KOHCTAaHTy aicOopOLUOHHOro paBHoBecus K 1o
YPaBHEHUIO:

E__ 2N, —N,;
= 7!(] ;
2
4. PaccunThIBalOT KOHCTAaHTY B ypaBuerus LIHmKkoBcKoro:
Alz O'O—AO} : AZZ Oy —AGNZ ’ A: Bl+82 .
In(L+EN,) In(L+ EN,) 2
5. PaccUnTHIBAIOT BEIMUHHY ITpeAeTbHON ancopormu [
B
' =—
RT
6. Onpenensior So u O 10 ypasHeHHsAM (22) u (23).
7. CpaBHMBAIOT  TMONYYCHHBIC  3HAUCHHUS  XapaKTCPUCTUK

uccrnenyemoro ITAB (So ¥ 0) CO 3HAYEHWSAMH, TMOJYYEHHBIMU TIpH
rpapudyeckoM  aubQepeHIUpOBaHUNA  M30TEPMBI  [MOBEPXHOCTHOTO
HATSDKEHHSL.

B. Ouenka nogepxnocmnoii akmugnocmu ucciedyemozo INAB

1. Jlns omnpeneneHus NOBEPXHOCTHOH AKTUBHOCTH HCCIIETyEMOTO
ITAB npoBosT KacaTenbHyl0 K M30T€pME IOBEPXHOCTHOTO HATSHKEHUS B
Touke C=0.

2. PaccunThIBaIOT MOBEPXHOCTHYIO aKTMBHOCTh KaK TaHICHC yIiia
HaKJIOHA KacaTelbHOU 10 ypaBHeHHIo (17).
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Hccnedosanue muyennoodopazosanus e pacmeopax

Konnouonvix INAB

Henb padorsI:

OmnpenencHre KPUTHIECKOH KOHIEHTPAIMH MHIICIUIO00pa30BaHUS
(KKM) 1o 3aBHCHMOCTH MOBEPXHOCTHOTO HaTsDKeHHs pacTBopa IIAB ot
KOHIICHTPAIUH.

IIpuGopel U peaKkTUBHI:

e IpubOp A OIpEneSICHHs TOBEPXHOCTHOTO HATSDKEHHSI METOIOM
MaKCHMaJIHOTO JIaBJICHUs ITy3bIpbKa BO3/1yXa;

® IMCTHJUIMPOBAaHHAs BOJA;

e pactBOp KoutonaHoro ITAB.

Iopsinok BeINOJIHEHHSI PAOOTHI:

IToBepxHOCTHOE HaTsDKeHHE Ha rpaHuiie pactBop IIAB — Bo3myx
OTIpEeNIeNIAI0OT METOAOM HamOONBLIETO [aBJIEHHs My3bIpbKa Ta3za Ha
yCTaHOBKE, CXeMa KOTOPOU IpUBeIeHa Ha puc.”.

1. CrexnsHHEIN cocyn | omonackWBaloT AUCTHIUIMPOBAHHON BOJIOH,
HAIMBAIOT B HETO IHWCTHIUIMPOBAHHYIO BOAY IO YPOBHS, NPH KOTOPOM
KamwuLsip 3 TOIBKO Kacalcs Obl MOBEPXHOCTH BOIBI 2.

2. OTKpBIBAIOT KpaH cocyla 4 U PEeryIupyT CKOPOCTH BHITCKAHUS
BOJBl M3 3TOT0 COCyJa TaK, UYTOOBI MY3BIPbKH, IPOCKAKHUBAIOLINE W3
Kanujuisapa 3 B KHUAKOCTh 2, TIOSIBISLTUCH uepe3 3 — 5 CeKyHI.

3.B  MOMEHT mpocKOKa MY3bIpbKOB  (UKCHPYIOT B MM
MaKCHMaJIbHYI0 pasHOCTh ypoBHeil xwuakoctu (AN) B mamomerpe 5.

3nauenne AN GuKCHPYIOT TPUKIBL, Pe3yIbTATHI 3AHOCAT B TabIHILY 3.

4.Bojy W3 cocysla BBUIMBAIOT W IPWIMBAIOT B HEro pacTBOp
kosutoniHoro [TAB camoli ManeHbKOW KOHIIEHTPAIUH.

5. AHAJIOTHYHBIM 06pa3zoM TpH pasza usMmepsioT 3Hauenue AN s
3TOTO PacTBOPA.

6.0nbIT MOBTOPSIOT € KaXIbIM M3 HMEIOLIMXCS PacTBOPOB
koutounHoro ITAB, mocnenoBaTenbHO TMEpexoAs OT MEHBIIEH ero
KOHILIEHTpAIMHK K OoJblIel. Bee naHHbBIE 3aHOCAT B TaOIHUILy 3.

7. Haxonsart cpeqHee 3HaUCHUE Ah st kaxoro onsira.
8. PaccunThIBAIOT IIOBEPXHOCTHOE HATSKEHUE Oy 10 YPABHEHMIO 6.

HOBerHOCTHOC HaTAXCHUC BOJBI Oy o HaxXoJAT U3 CIIpaBOYHUKA WIH I10
2

Tabnuue 4.
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9.1lo pacdyeTHBIM J[AAHHBIM CTPOSIT HM30TEPMY ITOBEPXHOCTHOTO
HaTsDkeHns B koopauHaTax o —IgC u ompenensror KKM nccnemyemoro

pactBopa kosouHoro ITAB.
10. [ematoT BEIBOIBI IO padoTe.

Tabiuua 3

3aBUCUMOCTb TOBEPXHOCTHOTO HATSKEHUS PacTBOpa
Muneiooopasyrouiero I[1AB oT KoHLIEHTpalu

Konuentpanus
pacTtBopa
TTIAB, momns/1

IgC

[onyuennoe 3nauenne AN, mm

Cpennee
3HAYCHHUE

[ToBepxHOCTHOE
HaTsDKEHHE,
3
6-10° x/m®
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Puc. 7. DxcriepuMeHTanbHAs YCTAHOBKA JUIS OTIPECICHNS BETHINHBI

1
| —

1|

|
=

N

AN

TOBEPXHOCTHOT'O HATAXKEHUA METOIOM HanOOJIBIIIErO JABJICHHUA Ta30BbIX

y3bIPbKOB
IIpuiioxenue
Tabmuma 4
3aBHUCUMOCTD TTOBECPXHOCTHOI'O HATAXKECHUA BOABI OT TEMIICPATYPhI
t,°C 0 10 20 25 30 40
6-10%, Jox/m* | 75,62 | 74,75 | 72,75 | 71,96 | 71,15 | 69,55
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VYuebHOe u3nanue

OINPEJEJEHHUE TOBEPXHOCTHOI'O HATA)KEHUSA. PACUET
MOJIEKYJISIPHBIX XAPAKTEPUCTHK UCCJIEAYEMOTI'O ITAB

NCCIEJOBAHUE MUIEJINIOOBPA3OBAHUSA B PACTBOPAX
KOJIJIOUJHBIX ITAB

Metoandeckue yKa3aHus K BRIIIOJHEHHUIO 1JaOOpaTOPHBIX padoT
o nucuuIuinHaM «IIoBEpXHOCTHEIC SIBIICHUS U TUCTICPCHBIC CHCTEMBD» U
«Komnongnas xumus» 11 cryaeHtoB XTO, T, DJITU, UTH/

CocraBHaTeIn
MuxeeBa Enena BaneHTHHOBHA
| Anncumosa JIto60Bs CepreeBHa |
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