Imyavcuu u
IMYIb2AMOPbL
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IAmyavcuu - oucnepcuu OOHOU HCUOKOCHU 8
opyzoti

IAMYIbCUU MOHCHO PA30ENUMb HA
080 OCHOBHBIX MUNA

aCJIO B BOAE» «BOoda B MacCJie»

packu, Kjieu, OUTyMHBIE
AMYJIbCHUH, KOMIO3UILIUHA JIJIS MaprapyuHbl
CEIIbCKOXO3IMCTBEHHBIX HYX]T

/A
/
|
/)

i
////////
i

L

7/
/
//
// F, /
717
\

//

/’/ '/
7/
/
/

7

//

V
:" / /):‘r /% !
17/ //'
it

Akl

177/

/,‘/’/J

// '1"’1/1'/ "
£

Y//
J
W
,// ,"/’

Puc. 1. Tunbl amynbcumn:
a — npsimad, macno B Boge (M/B); 6 — obpaTtHasi, Boga B
macne (B/M)
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Tnn amynbcnmn MOXXHO onpenennTb
9KCNnepuMeHTanbHoO.

Ona 3tom uenn B 3Mynbcuo J06aBNAOT
HEKOTOpOE KONMMYECTBO >KUOKOCTU, COCTaBMAOLLYIO
oOHY 13 das. Ecnm amynbcus nerko pasbaBnsieTcs,
TO nobasnaemasd XNOKOCTb NPOHMKaET B
HEMPEPLIBHYID 4YacTb CUCTEMBbI, KOTopad W Oyaet
amMcrnepcmoHHoOU cpenomn.

OnpegennTtb TUN 3MYMAbCUM MOXHO MNPXU MOMOLLM
KpacuTens, pacTBOPUMOro TOMbKO B OAHOU U3 pas.
Ecnn Kpacutenb pacTBopseTcd B AUCNEPCUOHHOMU
cpege, To aMynbCusi ObLICTPO OKpaLUMBAETCA B LIBET
atoro kpacutens. OObi4HO npsmaga amynbcua (M/B)
obnagaer Oonbluen 3NEKTPONPOBOAHOCTbLIO MO
cpaBHEHWIO ¢ obpaTHon amyrnbcuen (B/M).



OMYINbCUM pasnuyatoT B 3aBMCUMOCTU
OT COoAepkaHna oucnepcHomn dassil,
~ KOTOpasi BblpaXxaeTcs Yepe3 00beMHYI0
\ KOHLIEHTpaLuuio:

)N V. vV
¥ - —<100=—==—100
> V, Vouw. +V,

oy SN

roe Vucb’ V V — obbem gucnepcHown asbl,
,EI,I/ICI'IepCVIOHHOVI cpenbl (pacTBOpUTENSA) N ANCNEPCHOM
CUCTEMBI, B JAHHOM Clly4yae 3aMynbCUU, COOTBETCTBEHHO.

B 3aBMCMMOCTU OT KOHLEHTpauuum AUCNEepPCHOM
da3bl aIMyribCUU MOTyT ObITh:

pasbasneHHbiMK (V. < 0,1%),

KOHUEeHTpupoBaHHbiMM (0,1% < v < 74%),

o6
BbICOKOKOHUEHTPUPOBAHHLIMA TPU Vo6 > 74%.




B pasbaBreHHbIX 9MYNbCUSAX KOHLEHTpauunsi OnchepcHOW
dasbl HesHaunTenbHa. [loaToMy wux cBoucTBa (BSA3KOCTb,
NSIOTHOCTb U Ap.) Mano OoTNM4yarTCs OT CBOMCTB ANCNEPCUOHHOM
cpenbl.

CTpemMneHne noBEPXHOCTHOWN 3JHEPrMN K  MUHUMYMY
BCreacTBMe MOABWMXKHOCTU XXUAOKOM T[PaHUUbl B 3MYNbCUSX
ApMBOAUT K CaMOMNPOU3BOSIbHOMY CHUXXEHUIO MOBEPXHOCTU
pasgena @das. o 3aTom npuymHe Kannu pasbaBrieHHbIX B
KOHUEHTPUPOBaHHbIX 3MynbCcun npuobpeTtatoT
lwapoobpasHyto hopmy.

O6bemHasi KOHUEeHTpauus Vv ., paBHas 74%, siBnsieTcs
pyoexom, XapaKTepusyrLwum nepexon
KOHLUEHTPUPOBaHHOW 3MynbCcumn B
BbICOKOKOHLIEHTPUPOBaHHYIO.

[Mpwn V06 MeHee 74% 4vacTuubl ancnepcHom dasbl CNOCOOHbI
COXpaHATb cpepnyeckyto hopmy M MNMIOTHYHO YNakKoBKY YacTuu
OOHOrO0 W TOro e pasmepa. [lnoTHas ynakoBka O3Ha4aeT
pacnonoXeHne 4YacTtuy, gucnepcHon asbl Takum obpasom, 4To
06bemM OMcnepCcrUOHHON cpeabl CTAHOBUTCS MUHUMaTbHbIM.



[Tlpn KOHUEeHTpauun gucnepcHom dasbl Bbile 74%
Habntogaetcs gedopmaumsa kanenb gmcnepcHon dasbl,
NX CPepnyHOCTb HapyLLUaeTcs, a aMynbCcun npnobpeTtaroT
HOBble CBOMCTBA.

Xuakue NMAeHKN npesBpawjaroTCcA B
MHOrOorpaHHMKM, chopMMpPOBaHHbIE nu3
ANCNepCUOHHON cpeabl. BbICOKOKOHLEHTPUPOBAHHbLIE
aMyIrbCn MoryT cogepxatb 0o 99% aucnepcHon doasbl.
[TogobHble amMynbCuUM 0BpPasyloT CTPYKTYPY, CrNOCOOHLI
COXpaHATb CBOKO dpopMy, N He pacTtekarTcd. VIMeHHO K
9MYJIbCUAM TaKOro Tuna OTHOCATCHA CIMBOYHOE Macro,
MaprapuH n pasnnyHble KpeMbI.

3HauunTerbHast YacTb AMYSIbCUN OTHOCUTCS K cpeHe-
n rpydooanmcnepcHolM CcUcTeMam, pasMepbl YacTuu
aucnepcHon goasbl KOTOPbLIX NPEBLILLAT 1 MKM.

MawnoHes, Hanpumep, npencrasnser coboun
KOHLEHTpMpOBaHHyo npsmyto amynbeuto (V . = 40 =+
70%) B Boge TMna M/B. Pasmepbl XMPOBbIX LIAPUKOB
koneontotca B npegenax 1 — 10 Mkm.




Ecnu maciio IucreprupoBaHo B Bojie 0€3
100aBOK ITOBEPXHOCTHO-AaKTUBHBIX BEILICCTB
WA KaKUX-JIMOO CTaOMIM3aTOPOB APYTHUX

TUIIOB, YCTOMYUBOCTh SMYJIbCUU OY€Hb
HHU3Kaqd!

llonynepuoo srcusnu cmanoapmuou ImynbCUOHHOU
Kanau paouycom 1 mxm He npesviuiaem 1 ¢

Ecnu Ha MOBEPXHOCTHU CO34AETCS
MMOTEHIMAIbHBIN DHEPTETUYECKUU
Oapbep, BpeMs sKU3HU MOXKET
YBEJIIMUYUTHCA J10 HECKOJIBKUX JTHEU
U JIAXKE JIET

KaK MOKHO C031aBaTh TaKue 0apbepbl?
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MexaHu3MbI CTA0OMJIM3ALIUUA IMYJIbCUHA

OcHoBaHa Ha OTTAJIKWUBAaHUH,
aﬂeKmPOCmamuquKaﬂ KOTOPOE BO3HHUKAET MPHU

CMaounIu3ayus IepeKpbIBAaHUH JIBOMHBIX
QJICKTPUYICCKHUX CJIOCB,

CYILIECTBYIOLIUX BOKPYT YaCTHUI]

OOycnoBicHa OTTaTKHBAaHUEM,
BO3HUKAIOIIUM BCIIEICTBUE
cmaduIu3ayust TIOHVKEHMSI DHTPOITNH, KOTZa
IOJUMEPHEIE IEH OT ABYX KaIlelb
HAYMHAIOT IEPEIyThIBAThCS

Cmepuueckas

OnekrpocraruuecKas
CTabMWIH3aLM

Crepuueckan

craGHmsaILA Kadbenpa konnovaHou Xxummm




Cmabunuzayusi
IMYTIbCUU MBEPOLIMU

yacmuuyamu —

ACTHIIBI JIOJ’KHBI OBIThH \
MaJIbl 10 CPABHEHMIO C
KaruIssMA SMYJIbCUH U
JT0CTAaTOYHO TUAPO(OOHEI

Hooa

Haunyuwuu s¢ghgpexkm oocmuzaemcs, ko20oa 4acmuuvl
00pazyrom ¢ Kanaamu macaa Kkpaeegoi y2o.n -90°
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Cmabunuzayusi
JIAMENIAPHLIMU HCUOKUMU
KpUCmaiiamu
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TU MHOTOCJIOMHBIE
CTPYKTYpPhI CTAOMJIBHBI U
MOT'YT 00€CIIEUMBAaTh
OY€HB OOJIBIIIOE BpEMS
KU3HU DMYJIIbCUMN
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KoMOunHaImsa MexaHu3MoOB CTa0MIN3al[ud

 «QJIEKTPOCTEepUYECKAas CTA0MIN3 AU

couemamomcs yyiekmpocmamuuecKkasn u
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cnupma u 000eyuicyivpama Hampus
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Teopua 1JI®PO — kpaeyrojbHbIii KAMEHb B
MOHMMAHUHU CTAOMJIN3AIMM IMYJIbCUHA

OHI/ICBIBEIGT KapTUHY B3aI/IMOI[CI/ICTBI/I$I MCXKAY BaH-ICP-BaaJIbCOBBIM
HpI/ITH)KGHI/ICM N OTTAJIKNBAHUCM I[BOHHI)IX OJIICKTPHUYCCKUX CJIOCB

%
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[MoTteHuUHanbHasA 3HEPris
B3aHMOAECHCTENA

[ToTeHmanbHas SHEPTUs
B3aMMOJICCTBUS KaK (DyHKIIUS
PACCTOSTHUS MEXY YaCTULIAMH

JUTSL CITy4a€B CHUIIBHO
3apskeHHBIX(1) B c1abo
3apsKEHHBIX(2) YaCTHIL.

VR — OTTaJIKUBaHUE JBOMHBIX
AIEKTPUYECKUX CIIOEB;
V A— BaHJI€pBAAJILCOBO
IPUTSKCHUE;
Paccrosine MEX 1y YacTHHaMK V—pe3yabTHpyoLiee
B3alIMOJICICTBUE
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KpVITepVIVI, onpeaernsowne arperatTuBHyuo
YCTOMYUBOCTb 3MYJIbLCUMN.

B cnyyae, korga mnc4yesaer mexdasoBas rpaHuvua wu
MMEET MECTO  KoarecueHuumsi, Takum  KpUTepUuem
arperatTMBHOM YCTOMYMBOCTU MOXET OblTb KPUTUYECKOe
3HaYeHMe Mexdga3HOro NMOBEepPXHOCTHOro HaTAXEeHUS,
KOTOpoe, cornacHo Peounaepy-LLlykuHy, coctaBnsier

‘o2 < yk7T /a”

HCIOIC

(15.2)
roe Y — 4McnoBoun KoadpuLUMeHT, 3Ha4eHNA KOTOPOro paBHbl
npumepHo 107; k - nocrtosHHas BonbumaHa, a — guamerp

yacTuu,

Ina «kanenb 0,01 MKM, KpUTU4eckoe
Mexda3zoBoe MNOBEPXHOCTHOE HaTsXKeHne Oyaer
COCTaBNATb AecaTble gonu MIOx/m?.




Mexdca3Hoe noOBepxXHOCTHOE HaTAXeHUue He
MOXeT OAHO3HA4HO XapakrepusoBaTb
arperatTMBHyK YCTOUYUBOCTb 3MYJIbCUMN.

PasnnyHble  KOMMOHEHTbl  pacKinHMBAOLEro
OaBneHns U BHelLLHee [aBfieHue, OcCyllecTBrdoLlee
ApywXxMMm 1 gedopmauuio  Kanenb, BIIMAKOT  Ha
arperatmMBHy YCTONYMBOCTD.

CHuXeHne MeXdasHoro MOBEPXHOCTHOIO
HaTsXXeHNA CrocobCTBYET arperatMBHOM YCTOMYMBOCTU
B TOM Cny4ae, ecnu Ha M30oTepmMme pacKrinHuMBaloLero
OaBIieHUs OTCYTCTBYET NOoTeHLUManbHbIM bapbep.

B npoTtuBOMNONOXHOM criyyae, T.e. Mpu HanmMyuu
9TOro bapbepa, CHWXeHune MeXXda30Boro
MOBEPXHOCTHOIMO HAaTAXEHUA He MpPUBOAUT K POCTY
arperatMBHOW yCTOMYUBOCTMN.



Honyuenue smynvcuu

CthOl’lpOlBBOJleOe
IMyjibcupoearnue

Onpenessiercss MUHUMAJIbHBIM
3HAYeHUeM MeK(pa3oBoro
MOBEPXHOCTHOI0 HATHKCHU S

Mexanuueckoe
oucnepzuposanue

Tomozenuzausn

JlocTuraercst
nepeMeninBaHueM,
BCTPSAXUBAHUEM HJIU
BUOpanuen

3ak/Jaovyaercsa B
NMPOAABJIUBAHUM KUIKOCTH
yepe3 OTBEpPCTHS
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Camonpou3e80sibHOe amMynb2uposaHue
XapaKTepHO TONbKO AN NUOodUIbHbIX CUCTEM
n onpepensieTci MWHUManNbHbIM 3Ha4YeHUeM
MeXXda30BOro nOBEepPXHOCTHOroO HaTsXXeHus
[loniyyaemble B 3TUX YCMOBUAX  SMYNbCUM
nonuaucnepcHbl. Pa3mepbl kKanenb nNogo6OHbIX
OMYNbCUA HEOOMHAKOBbI W XapaKTepusykTcs
onpeaeneHHbIM pa3dbpocom.

MexaHu4yeckoe ducrniepaupogaHue XWAOKOCTeu
OOCTUraeTcsl nepemMellnBaHUEM, BCTPAXUBAHUEM UMK

BUOpaLnen. NHTeHCcuurkaumns npoLiecca
9MYIbrMpoBaHnUss BO3MOXHa npu nomoLu
ynbTpasByKa. OMPPEKTUBHOCTb MeXaHN4YeCKOoro

ancrneprmpoBaHnUA NMNOBbILLAETCA B NMPUCYTCTBUA
IMYIblraTopoB.




Ona nonyvyeHma wn crabunusaumm 3MYJSibCUN
NCNonb3ylT  20MO2eHu3ayuro. JITOT  Crnocood,
XapakTepHbIM TOMbKO AONA 3MYNIbCUU, 3aKfio4yaeTcs B
npoaasnMBaHumn XXUOKOCTHN yepes OTBEPCTUA.
ObpasyoLmecs TOHKKNe CTPYWNKU XNOKOCTU
HEYCTOMYMBbLI W pacnagalTca Ha Kanmiu;, U3  HUX
dopmMupyeTca gucnepcHaa asa. [omoreHusaums
NO3BOSIAET Nony4vaTb AMYSIbCUN U YMEHbLUATb pa3Mepsl
Kanesib, YTO MOBbILIAET YCTOMYMBOCTL 3MYyrnbCcun. [ns
9TOM uUenu Kannu rpydoanmcnepcHon  aMynbCUU
npoaasnuBaroT yepes OTBEpPCTUE HeboNbLUNX
pa3mepoB. [omMoreHusauus Mo3BOMSET  MOSYyYUTb
MOHOAWNCIMEPCHYIO NN BNU3KYIO K HEN CUCTEMY.

B pesyneraTte, Hanpumep, romoreHmMsauum Morioka
OVaMETP XXMPOBbIX Kanenb MOJioka MOXET CHU3UTLCA C
3 po 0,2 mkm, Te. B 15 pas, 4to yBenuymeaer
CeANMEHTALMOHHYIO YCTONYMBOCTb U BPEMSA XPaHEHUd
npoaykra.



MexaHu3MBbI pa3pylieHus IMYJIbCHN

OtrcrauBanue | | Ouokyisanus | | CequMeHTanus

OoOpaTumsbie npouecchbl!
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OO0pa3oBaHHE «CIUBOK»

(oTCTaHRaAHHE)
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CenumenTauus ROSOFE

|

Koanecuenuus HeoOpaTumbii nipouecc!

Pa3jan4yHbIe po1ecchbl MOI'VT NIPOMCXO0AUTH OJTHOBPEMEHHO
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Pa3pywieHne amynbcumn, unu
AeamMynbrmpoBaHue, MOXeT MPOUCXOAUTb
CaMOMNpPOn3BOJSILHO UMK NoA AeNCcTBUEM

Ae3Mynbratopos.
CamonpounsBosbHoe paspyLieHne
OMYIIbCUN  XapaKTepHO Ans  NMOdOOHbIX
CUCTEM. [leamynbrmposaHne npoucxoaunT B
pe3ynbrarte doasoBoro nepexoga
OUCNEePCMOHHON cpeabl Unu aucnepcHou doassbl

(kanernb).

Hanpumep, npu  HarpeBaHUu  Kanmu
aucnepcHon asbl MOryT uUcnaputbCcd, a
aMYIbCUA NepeneT B NeHy, T.e. B AUCNEPCHYIO
cuctemy Tuna [OK. Tlpn oxnaxgeHuu
BO3MO>XHO 3arBepaeBaHune Kanesnb 7
obpasoBaHMe CyCrneH3uu, T.e. CUCTEMbI TuNa
TK.



B kayecTtBe cBOeoOpa3HOro crnocoba paspylleHUsa 3IMynbCUn
MOXHO paccMmaTpuBaTb obpaweHue ¢ha3, KOTOpoe 3aKn4vaeTcs B
npeBpaweHnn npsmon amynocum tuna M/B B o6paTHyro Tuna B/M.
OBpaweHne a3 amMynbCUM O3HaYaeT, YTO AUCMEPCUOHHas cpena
QOHOW CUCTEMbI MpeBpaLlaeTcs B AUCNEPCHY0 dady OpYrom CUCTEMBbI,
a\aucnepcHada dasa gpyrov XuUOKoCTU nepexoaut B ONCIEPCUOHHYHO
cpeldly BHOBb 06pa3oBaHHOM 3MYIbCUN.

ObpalleHne gas ocyLlecTBNAETCA Npu onpeaerieHHbIX YCNoBUaX;
OHO XapaKTepHO OS5 BbICOKOKOHLUEHTPUPOBAHHLIX 3MYJSIbCUI, 3HA4YEHNE
Vs KOTOpbIX mMpeBbiwaeTr 74%. OOpalleHve a3 npoucxoauT B
pesynstate  MeXaHM4YeCKOro BO3AENCTBUSS U B MPUCYTCTBUK
9MynbraTopos.

Hanpumep, B npouecce B30OMBaHWS CNMBOK Mog AENCTBUEM
NPOOOIKUTENBHBIX MEXaHUYECKUX YCUNUA  MNOSly4YalT CIIMBOYHOE
mMacno. [lpaMasi BbICOKOKOHUEHTPUPOBaHHas amynbcus Tuna M/B
(CNnBKKM), XapaKkTepusyroLasacs 3Ha4YMTENbHbIM COAEPXKAHMEM Macsia U
HeDOSbLUMM KOMMYECTBOM BOAbl, NEPEXOAUT B OOpaTHYHO SMYMbCUIO
(cnnBoyHoe Macrno) Ttuna B/M. Macno cogoepXut cpaBHUTENbHO
HeDosMbLlLIOE 4MCNO Kanenb BoAbl W rnpeactaBnseTr cobonm yxe He
BbICOKOKOHLIEHTPUPOBAHHYD, a §ulb KOHUEHTPUPOBAHHYIO ” B
HEKOTOPbIX CriydYasix pa3daBneHHyo 0bpaTHY 3MYIIbCUIO.



ObpauieHre a3 aMynbCUM NPOUCXOOAUT B HECKOSbLKO
ctagmn. Ha puc. nokasaH nepexof npsimon amyrnbcuH (M/B)
B obpatHyto (B/M). Kannu gucnepcHon dasbl 1
acTArMBaloTCa M MpeBpawWarnTCad B MIIEHKU WM HUTU 2.
eHKM 3 OxBaTblBalOT OMCMEPCUOHHYIO Cpedy WCXOOHOW
ynbcun. Korga  3TOT  oxBaT  3aBepluaetcd  (4),
pBOHayasribHaa OUCNEepCUOHHasa cpefa npespallaeTcs B
ncnepcHyto asy 5 obpaTtHOM aMyNbCUMN.
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Puc. ObpaweHune amynbcuu M/B B amynscuro B/M:
1—& — cTtagum npouecca
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OOpaweHne da3 3IMynNnbCUN  MOXHO
OCYLEeCTBUTbL C NOMOLWbI 3MYJibLIraToOpPOB.
Mpn BBegeHUM  XNOPUCTOrO  Kanbuusa B
aMmynecuto  M/B, kotopas crabununsmpoBaHa
HAaTpPMEBLIM  MbINIOM, MPOMUCXOOAUT, MpPOLECC,
KOTOpPbIX MOKasaH Ha pwuc. Kannn wmacna
neopmMupyoTcs,  yaOnuUHAKTCA, 00pa3syloTcs
LLIEVKN N B KOHEYHOM CYETE BO3HUKAET 3IMYI1bCUS
Tmna B/M. B atmx ycnoBuax npouecc
obpaweHmna a3  aMynbCcunu  NpoucxoauT
CaMOonpomn3BOSIbHO 7 onpenenseTcs
KOHLEHTpaUNnen BBOAMMOrO peareHTa.



CyIIECTBYET €11I€ OAUH MEXAHU3M
AECTAOMIIN3AIH SMYJIbCUH — 3TO

0CTBAJILA0BO CO3PDEBAHUE

B aTOoM mporiecce U3 MaJIEHbKUX Karelb,
YXOJIUT BEIECTBO, M B KOHIIE KOHIIOB 3TH
KaIlJId MCUE3al0T, B TO BpeMs Kak Ooiee
KPYIHBIE KaIUIM YBEJIMYMBAIOTCS B pa3Mepe
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BBICOKOKOHIIEHTPUPOBAHHbIE
IMYJIbCHH

Bsaszkocmv maxux

OMyIIbCHH C IMYNbCUTL NPAKMUYECKU

KOHIOCHTPAUCHU He Oomau4aemcs om
aucnepcHo da3el 25-50% 8A3KOCTUL

OUCNEPCUOHHOU CPEObl

MoOHOAUCIIEPCHBIE AMYITBCHUH C
[loumu nromuas 50%-HOM KOHIICHTpAIlUEH
YRaKoeKa Kanejlb aucnepcHoi daszbl (10 90%)

B sKkcTpeMallbHBIX ClTydasx
SMYJILCUM MOT'YT coziepkarh 99%
IUCIIEPCHOM (pa3bl

[ eneobpasnuiii
8U0

Kadenpa konnongHon xmmum



IMynbeamopsvl - N0BEPXHOCHHO-AKIMUBHBLE
geujecmaa, cnocobcmayrujue oopazo8anuo
IMYTbCUU

ITAB ucrnonb3yroTcs AJ1s TOHKOIO JUCIIEPrUPOBAHUS Maciia
B BOJIC WJIY BOJIbI B MACIJIE

L1 3TOro He00X0AMMO BhINOJIHEHHE IBYX

YCJIOBUU
ITAB nomxHO ITAB n0om1KHO OBICTPO
MTOHUXKATh MEXK(Pa3zHOE i PyHIpOBaTh K BHOBb
HATSHKEHUE JI0 HU3KUX BO3HHUKAIOIIEH MEK(Da3HON
3HAYECHUI IIOBEPXHOCTHU

Jlna coz0anusn amynvcuil ayuuie UCnoab306ams
nuzkomonexkynapuoie INAB
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Konuenuusa cuopogunvno-nunogpuinvnozo
boananca

LIpasuno bankpogpma

BonopactBopruMbie MacnopacTBopuMBbIE
AMYIIBIaTOPbl 0OBIYHO AMYIIbIaTOPhl —
00pa3yroT SMYJIbCUHU AMYJIbCHUM «BOJIA B
«Maclio B BOJI» Macye»

3
O\ o
(o

8

Puc. . Aocopbumna monekyn NAB B npsmbix M/B — (a) 1
obpaTHbix B/M — (0) amynbcmnax
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I'pupduH, 1BITAACE NPEBPATUTH MPABUIIO
bankpota B HEKOTOPOE KOJMYECTBEHHOE
COOTHOIIeHUEe Mexay ruapopuiabHocThi0 ITAB
U €ro (PyHKUMSAMM B PacTBOpe, IPEITIOKUIT
KOHIICTIINIO rUAPOPUILHO-TUNIO(PUIHHOTO
0aj1aHCa MOBEPXHOCTHO-AKTUBHOI0 BelIECTBA.

Konnenuus uucen ['JIb I'pudduna Bnociencteuu
ObLIa pa3BuTa J[IBHCOM, KOTOPBIH BBEJI CXEMY,
ITO3BOJIAIONIYIO TPUITUCHIBATH FPYNIIOBbIE YHMCJIA
IJIb xuMu4deckum rpyrmnam, COCTABIAIOIINAM
moJiekyiy ITAB




Yucna [JIb 0ns nopmanvHblx Heuonnvix 1IAB

1) JI1st STOKCUIIMPOBAHHBIX CIIMPTOB U
STOKCHJIMPOBAHHBIX ATKUI(PEHOJIOB:

Mac, %o ITHICHOKCU A

[JIb=

2) J11s1 5TOKCUIMPOBAHHBIX
MHOT'0aTOMHbBIX CITUPTOB:

Mac. % STHIEHOKCHAA + Mac. % MHOrOaTOMHOTO CIIHpPTa
5

3) Jns cIoXKHBIX 3PUPOB JKUPHBIX KUCIOT U
MHOTOAaTOMHBIX CIIUPTOB:

['JIb =

YHUCIIO OMBLICHUA
['JIb=20| 1-
KMCHOTHOE YHCJIO

Kadenpa konnongHon xmmum



['pynina

Yucno I'’J16

[uopopunvrere

—SO4Na

—-COzK

—CO:Na

—N (TpeTuuHbI aMHKH)
Cnoxno3dupHas rpynmna (copOHTaHOBBIH LIUKI1)
Cnoxpos¢dupHas rpynna
—CO;H

—OH (cBoGoaHBbIH)

~O-

—OH (copbuTaHoBBIH LTHKI)

Junoguwivrote
—CF3

—CFy—

—CH3

~CHop—

~CH-
|

[JIb =7 + Z(uucen ruapodHIbHBIX FpyNIl) +
+ Z{uMces MHNOMGHILHbIX IPYII)

331
21.1
19.1
9.4
6.3
2.4

2
", Uncna IJIB

1.3 o /pBucy
0.5

-0.870
-0.870
—0.475
—(.475
-0.475

Kadenpa konnongHon xmmum
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Konuenuus yucesa IJ1b, oco0eHHO B Bepcuu
I'pudPpuna, okazajach M0JIE3HON PU MEPBUYHOM
orOope ITAB 1151 onpenesieHHbIX 1eJ1er

Jluanazon uucen [ JIb

Cmewiernue ¢ 8000

1-4 Jlucnepeuposanue ne npoucxooum

3-6 Craboe oucnepeuposatue

6-8 Monounas oucnepcus nocie 6CmpaAxXuaHusl
8-10 Yemouuueas monounas oucnepcus
10-13 Onanecyupyiowas uiu npo3pavHas cucmema
13-20 lIpospaunviit pacmeop

Jluanaszon uucen IJIb IIpumenenue

3-6 Imynveamopul 05l CUCEM «800d 8 MACle

7-9 Cmavusarowue azeHmol

8-14 Imynveamopwl OJisi CUCTEM «MACAO 8 80O
9-13 Morwwue cocmaswi
10-13 Conrobunuzamopul
12-17 Jlucnepeamopul

Kadenpa konnongHon xmmum



Meton IJ1b - npuOIMKeHHbIN, HO IIPOCTOHU
CIoco0 BbIOOpA dIMYJbraTopa

J1J1s1 Moy4YeHus yCTOMYMBOU dMYIIbCUU
xomOunauus ITAB, ogHoro 6onee ruipoPUILHOTO,
a 1pyroro 0oiyee rugpoPoOHOTO

dddexkTUBHEE ;UM

MCIIOJIb30BaHue 0J1HOTO ITAB ¢ mpoMeXyTOUHBIMH
yuciaamu [JIb

T.k cMech 00ecIIeunBaeT:

Jlyuwyro ynaxosxy [IAB na Ckopocmb nodeooa
MeHchasHoU NOBEPXHOCMU NO 1IAB k medcgpaznoti
CPABHEHUIO C YNAKOBKOU NHOBEPXHOCMU

unousuoyaivrnozo 1IAB

Kadenpa konnongHon xmmum




r lMpumep ucnonb3oeaHusi MemooOa I'J1b ons
e @ noobopa amynbL2camopa

Imyaveuposanue crecu 20% napadunosozo macaa ([716=10)

u 80% apomamuueckozo munepanonozo macaa (IJ71h=13) 6 sode

[JIE macna 10-0.20+13-0.80=124

Hcnonsayeres emecs C,E, (ITI6=17.0) u C ( E, (IV15=5.3).
[JIB cmec (60:40) stix [1AB pasho:

17-0.60+53-040=123

Takas xomnosutlus [1AB obecneunsact Xopouryro cTabuIH3aIMI0 IMYILCHH,

Kadenpa konnongHon xmmum



Ilpasuna noooopa IIAB-amynvecamopa :

1) Ilosepxnocmuo-axmusHoe 8euiecmeo
00JIHCHO 001a0amb CUNbHO BLIPAICEHHOU
\CKTIOHHOCMbIO MUZPUPOBAMb K Mexchaznoi
nogepxnocmu

" 2) Macnopacmeopumvwie [IAB npeumywecmeenno
00pa3yIom AIMYNIbCUU «B00A 8 MACTEN

3) Yemotiuuswle amynvcuu wacmo oopaszyromesi

NpU UCNONBL30BAHUU CMECU CUOPOPUILHO20 U
2uopogpoonozo InHAB

4) Yem O0nee nonapna macisanas gasza, mem
gblule 00JIHCHA ObiMb 2UOPOPUIBLHOCHD
IMYNb2aAmMopa

Kadenpa konnongHon xmmum



Ozpanuuenusa memooa I71b

Henpuroaen, ecaun npu
IMYJIbTHPOBAHUHU NMPOUCXOAUT
U3MEHEHHUE TeMIeparypbl!

'Ha 3 dbexkTHBHOCTD 10/IX0/1a CHIILHO
BIVSIOT CHEAYIONINE PaKTOPBI:

1) npumecu B macJie

2) 3JIEKTPOJIUT B BOJE

3) npucyrcrBue Ko-I1AB niun
JAPYTrUX BellecTB

Kadenpa konnongHon xmmum



Konuenuyua memnepamyput uneepcuu ¢has

Konuenuus, onpeaennna oojee
KOJIMYeCTBEHHbII MOAX0X /151 OLICHKHU
AMYIILCUOHHBIX CUCTEM,
ctabunu3upoBanHbix HITAB

Ilponenypa onpenenenus TUD:

IAMYIbCUIO MACia 8 800¢,
cooeporcaugeni -3%
neuonnozo INAB,
BCMPAXUBAIOM NPU

noGvlUeHUU
memnepamypuol

Temmeparypy, pu KOTOpOU
IPOMCXOOUT UHBEpCHUS (a3
1 OMYJIbCUSA «MACJI0 B
BO/1€» NIEPEXOJNUT B
JMYJIbCUIO «BOAA B MacCJIe»
ornpeneaT kak TUD
CUCTEMBI

Kadenpa konnongHon xmmum



Mexay TU® u yucinamu IJIb umeercst koppessiuusn!

Yeenuuenue onunvl noruoxcusmuienosou yenu 6 HIIAB
~nupueooum x yeeauuenuio yucen 1716 u ysenuuenuio TUD

a 25 . r . . 6
X
5 20 BMACIo i TeXHU9IECKHH
g
s 15
z 8 ConEn
g 10 =
=
& YUCTRIA
5
o
Q
0 1 4 1 1 ] 1
0 2 4 6 8 10 2 4 6 8 10
Mo rpynin 30/MONE SKUPHOH KUCTOTHI n

JI1s TeXHUYECKUX ATOKCHJIMPOBAHHBIX CIIMPTOB XapaKTepHa Oosee
BBICOKAs TeMIeparypa MHBEpCUU (a3, 4yem ISl UHIAUBUAYATbHOTO
ITAB ¢ TOM k€ CpeaHEH CTENEHBIO ATOKCWIIMPOBaHUs. Pa3Huia B
TUD cBsa3ana ¢ pacupeaeieHueM TMAPODUIBHBIX U THAPODOOHBIX
(dbpaxkmuid B Mmaciie 1 Bojae. bonbmas nonsa I[IAB niepexoaurt B maciio,
a HC B BOLY. Kadegpa konnomgHon xmumum




Daxkmopul, eauarwuiue na THD:

1) Ilpupooa macna. Yem MmeHee NONSAPHO MACIIO, TEM
Boilie TH®. 3amena OeH30J1a HA [UKJIOINeKCaH B
CHCTEME MacJ0 — BOJia IIPUBOJIUT K YBEIMYCHUIO

TU® stokcunupoBanHoro Honuigenona ¢ 20 C 1o
70 C.

2) Konuenmpauusa snekmpoauma u mun cojiu.
TUD ITOHUKACTCS pu 100aBJICHUHI
OOJIBIIIMHCTBA COJIC. 3aMeHa JUCTUIMPOBAHHOM
Bogbl Ha 5% pactBop NaCl mpuBogur K
noHkeHno TU® na 10 C.

3aBucUMOCTh TH® OT KOHIEHTpallMd W THUIA
COJIM aHAJOTMYHA 3aBUCHMOCTH, XapaKTEpPHOMU
JUIs TOYKH HOMYTHEHMUS.

Kadenpa konnongHon xmmum



3) /lobaeku e wmacasanoii paze. JloOaBku,
MPUBOJISIIIAE K YBEIWYCHHUIO MOJSIPHOCTH MAacia,
allpuMEpP  JKUPHBIE KHUCJIOTBI WA  CIUPTHI,
camxarT THU®. JlobaBKH, XOpPOILIO pacTBOPUMBIE

B BoA¢ (PTaHOJI, M30IPOMNAHOJ), YBEIUYMBAIOT
TUD.

4) CoomHnouwienHue 00vemoe macia u 600bl.
MoxxHO cuuTarh, 4YTO TOYKa HHBepcuu a3
nHauBuayailsHoro  HITAB  He 3aBucur  OT

COOTHOIIICHHSI 00ObEMOB Macja U BOJIbl B HHTEPBAJIEC
ot 0.2 mo 0.8.
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Ilo0060op Imynvecamopa memooom onpeoeyienusn
TH®D

J11s1 SMyJIbrupOBaHUs BBIOMPAIOT TaKOU
AMYJILIATOP, KOTOPbIM UMeeT TOUuKy THUD
npumepno Ha 40 °C BbIme TeMneparypsl

XpaHEHUSA TOTOBOU AMYJIbCUHU, TIOJTYUYEHHOU TIPU
OAMHAKOBBIX 00beMax XuJIKuX Ga3 u S%-Hom
conepxkanuu HITAB

DMyJIEIUPOBAaHKE IIPOBOIAT IPH
temneparype Ha 2-4 °C nmxe TUD

OMYJIBCUIO OBICTPO OXJIAKIAIOT IO TEMIIEPATYPHI
XPpaHEHUS, IIPU KOTOPOU KOAJIeCHeHIIUS
MIPOTEKAET C HU3KOU CKOPOCTHIO

Kadenpa konnongHon xmmum




Paznuunvie munot neuonnvix IHAB kax
IMPTb2AMOP DI

OTOKCUIIMPOBAHHBIC aJIKUI()EHOJIBI

[lnoxas buopaziazaemocms U MOKCUYHOCHb 8 600HOU
cpeoe!

DTOKCHJIMPOBAHHBIE CITUPTHI

Tax nazvieaemvie «cnupmol I'epbey - cnupmul ¢ OnuHHbIMU
OOKOBBLIMU YENAMU y 8MOPO2O AMoMa yenepooa, ABIAIMCA
NepCcnekmuBHbIM Cblpbem OJisl NOTYYEeHUs
COANAHCUPOBAHHBIX IMOKCUTUPOBAHHBIX CHUPIOB

O O OH
a /\NW\/\O/\/ \/\0/\/ V/\O/\/

’ m o0~~~ ™~~~ —~0n
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IHAB

[IpenckaspiBaeT TUI oOpazyroniencs
OMYJILCHU B PUCYTCTBUU KOHKPETHOTO [TAB.
[Ipy HamOXEHUM CIBUIIIBBIX HANPWKEHUN HA
cMeCch Maciia M BOAbl Mex(da3Has TpaHHIlA
Macjo — BOJia pacIIMpsIETCsS ¢ 00pa30BaHUEM
«TMaJIbIIEB» BOJBI B Maclie W Maclia B BOJIE
(Puc. a). Takas cuTyalus HEyCTOMYHUBA.
Ecnu nmporcxoauT pa3phiB «IabIIEB) Macia,
oOpa3yeTrcsi OMyIbCHUS THIA M/B, €CIIH,
HA00OpPOT TPOMCXOTUT Pa3PhIB «IIATBIIEB)
BOJIBI, 00pa3yercs sMmyiabcusi Tuma B/M. [ms
CTAOMIM3alMKM HOBBIX 00Pa3yIoNINXCs Karelb
TpedyeTcs BpeMsI TSI mudy3um
sMyJbraropa K Mex@dasHOM TpaHWIIE U €ro
BCTPAXMBAHME  anmcopOIMy Ha HE.

Ha cxeme mpeactaBieHo oOpa3oBaHUE
IMYIbCUU © MacJI0pacTBOPUMBIM
CTa0UIN3aTOPOM.

Puc. JluHammueckass  HWHTEpHpETALHS
npaBuiia bankpodra: Touku nzoOpaxkarot
MOJIEKYJIBI DMYJIbraropa Page 41




Ouenka puzuko-xumuueckux ceoucme IMyabCuil
1) Onpeoenenue cmabunvnocmu amynvcuil pazo.2.2.7
2) Onpeoenenue pazmepa wacmuy IM
) Onpeoenenue peonozuueckux ceoiicme IM
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