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Meroanxa paspadorana
xanzMARTAMN Texmmyecxmx Hayx A.J.BOPOHHHOH
B.B.KYIPALOBHM m nux. M.K.HYPHHOBOH

AHHOTALKA

B paGove paccMOTPeHM YOMXOBMA CMAYMBAHHA NMNAM NPM OpPO-
WOHWA PACTBODEMN MOBOPXHOCTHO-SKTHBHMX BOKECTB M M3JIOXGHA Me-
TOZWKA OLEHKN CMAYNBASGMOCTM NuAM pacrsopaum NAB no npezso-
BeHHUM NOKHBATENAAM: AMHAMAYEOKOMY NOBEPXHOCTHOMY HATAXGHHD
X PANMIAHHD NWAM K KALJAe PACTBOPS MpH KPATHOBDOMGHHOM KOH-
raxrs. CPOpMyARpOBAHW PTPECOBAHMA K CMAYMBATONAM AXA MCNONB-
30BSHNA NMpPH OPOMEHMR M ASH MOPRAOK OUEHKM CMauumpareedl.

B EavecTBe NpAMepa NPOH3BEASHA OuexKa cMavupareis ALE.



Bops0a ¢ HuABL B ropuoAoCHBabmell W 0COCEHHO B yro.bHO# npo-
MHIJIEHHOCTH ABJAMICTCA CHOXHOM HAyyHOM M TEXHUYECKOR npoGnemol. [ipu
COBPEMEHHHX CPEACTBAX MEXaHWYeCKOro pa3pymeHHd YFOALHOrO W NOPOR-
HOro Maccupa Xo 40% MowHocTH TPaTHTCA HAa 00pa3obBaHuUe NuAEBUAHHX
dpaxumit, KoYOpHe, nonazas P BOBAYX, 3aTPABHALT ero. Konuenrpaunn
NyAW Ha padoyux MecTax NPeBOCXOZAT NPEASNbHO AONYCTHMHO BHAUOHAA
(2-10 ur/u‘) B COTHM M Jaxe THCAYR paa, [lOBHEGHHAA BANHAGHHOCTH
Tpefyer NpuUMEHEHWs 00eCNuIMBADEUX MOPONpMATHH YpE3BHYaiHO BHOOKOMH
abdexTuBHOCTH (~ 99%).

HanGulee NpPOCTHM M PacnpoCTpaHEHHWM CNOCOCOM GOPHOM C NHABD
fBIAGTCR OPONEHWE, KOTOpPOE NPMMEHASTCA IpH pado?e BHEMOYHHX M Npo-
XOAYECKMX MGUNH MpH B3PHBHWX pacdorax, ANA OYMGTKHM BEHTHIALMOHHHX
NOTOKOB M H@ BOGX NYHKTAX Neperpysku YIIs Npy 60 TPAHCNOPTAPOBKS,
Onanaxo, addexTHBHOCTH €ro He-BEJMKA ¥ KONeGNeTCA B WWDOKUX Npezne-
nax-30-80%. InA noBu.IeHWA 3HPEHTMBHOCTH OPOWEHWA,C MHEEHEDHOH TOY~
KM 3DEHHA, BeChMa 38MBHYMBOJ ABAAETCA XMMpearenrHas o6pafoTxa BOAH,
B YaCTHOCTH, NyTeM BBEIGHHA XOCABOK cuauuparsiedd, BnezenuneM
noBepXHOCTHO-8<THBHOrO Bemectba B xonuvecrse 0,I-0,5% MOXHO CHM-
3UTh 3aNHJGHHOCTH BO3AyXxa (ofllee YeM B 2 pa3a,He MeHAA NpH STOM
TEXHONOTUU TUZPOOCECAHANBAHUA,

Wcropua MCnoJNb30BOHUA cMayupareiedl Ana nopHuenns sdgPexTnB-
HOCTW TMAPOOCECNUNMBAHHA HACYMTHBAGY OKONO 2~X AeCATHAGTHH. Snep-
BHE CMauyuBaTesNN GHAM NpuMeHeHW npu GyPeHWn unypoB C NpPOMHBKOR, KO-
TOpPoE B TO BpPEMA ABJANOCH OCHOBHWM MCTOYHWKOM OCPa3oBaHURA MNHAM HE
pyaunxax. [oAxox X peweHun BomNpoca OHA GIM30K K TOMY, KOTODHH
UMen MecTo npu @aorauuu, OxHaKO, NMpPOCTOH NepeHOC ero Ha oponenu%



R APyrHe MOKpHe onocoOd GOphOH C NuJABY He AaA OXWASEMOTO pesyiabra-
2a. Kax oxasanock, TpeCOBaHMA, NpPBABABAAEMHE K CMAYNBATENAM ANA
RONONB30BEHAA NpPH OYPEeHWU, OTHMYHH 0T TPEGOBAHMHA, KOTODHE AOJXHH
NpezsABAATRON K OMAUMBATENAM NPH OPOJEHMH.

97U OTAMYHS O0YCNOBAEHH, BO-NEPBHX, TeM, YTO NpU CypeHMH uMeeT
MeCTO CHCPEM8: XHAKOCTH (pacTBOP CMaUKBarTens) - TBEPAOE Teno (MHAB
M uTH6), B Koropo# orHomenMe X:T Mroro Gonswe I, NMpH OpQUEHHH -~
Haodopo? X:T <& I (I0-30 a/1); W BO-BTOPWX TeM, UTO NP GypeHMM
BPeNA KOHTAKTA XMAKOCTM € NHIBO 00Nbue BpeMeHM $OpPMMpPOBEHHA 8ACOPO-
HHOHHOT'O CHOS HA& rpaHMLe paszena pacrTBop - TBepAaf yacTuua (NHIMH-
Xa), NPE OPONGHRE BpeMs O6pE30BARMA M CYHECTROBAHHAR HOBOM NOBEpX-
BOC?H (Raledsb) A0 OFTOJKHOBEHMA C WACTHLUAMM IIHAHM W BPEMA KOHTAKTE
Eanens ¢ nuabp beciMa mano (0,I-0,2 cex ) ¥ CoMBMEDHMO CO BpeMEHEM
06pasopaHnf 8ZCOPOHMOHHOrO CNOA HA rpanuile paszielia: XUAKOCTH ~ BO3-
AyX, EWZROCTh = TBEDAOE TENO,

OYHME 0COGOHHOCTAMEM OCBACHANTOR M NPOTHBOPEUHBOCTH AGHHHX 00
8pdex THBHOOTH NPHMEHEHMA CMauMBaTeneil NpW OpOWEHUH, M HEOXUAAHHO
HNSKHO €8 BHAYOHUSA.

OrMeyeHHH® YCAOBRA "padoTH" cmayupaTeneit npu opomeHuu TpeSynT
HOBOrO MeTOAMYECKOro nopxoxs K ouesxe [AB, T.K. HE OAMH M3 cyuecT-
BYIIEX METONO® (MeTOX MAKCHMANBROI'O NABNERHA NDY3RPBRA, OTPHBA KOJb-
fia, naeHouHo# Juiorammm, NPOMUTKE, A3MEPEHEA XKpaeBOI'O yIJia cMauupa-
MEH, OTAXOIMOMETPA M Jp.) He COOTBETCTBYET HEHCTBHTENBHHM YCJOBHSAM *
NX npEMeHEHHd, & HMEH'§ BpeMd 00pa30BAHMA HOBOH MOBEPXHOCTH pasiie-
fa gas mpx onpejeseEdd CMadYRBaviielf cnoCOGHOCTH pacTBOPOB HE COOT-
BeT0TBye? (MHOTO COoXbHE) BpPEMEHE CyulecTBOBAHMA NOBEPXHOCTH pasiexa
NpR OLOMEHNE OHAN JAMCUEPTHDOBAHHO! XHIKOCTHD B ZMHEMEVECKEX YQ-
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NOBUAX.

[lpeanaraenas HUERe METOZHRA NB86T BOSMORHOCTS NPOMIBECTH
onenxy [AB B yc/0BRAX, CNNIREX K n6HCTBATENBRNM, ONarojaps cne-—
OMeNBHO pa3padoTaHHOMY yCTpPoHoTBY ANA 8BTOMATHUGCHOrO OYETA Ke-
nens NpM CTANArMOMETPHYECHOM MBTOXE BSMEPeHRA NMHAMENYECKOTO Mo-
BEPXHOCTHOTO HATARGHHA ¥ KOHTAKTHOMY NPROOPY ANA OLEHKH aAT6SH-
OHHO/t CIOCOGHOGTH pPacTBOPO® NPM KPATHOBPEMERHiOM EOHTARTE ©
nuasp. OHa nosponfer oueHm»ars "padory" cwauusurenolf cC yuyerom
BpeMeHA (GODMMPOBEHES ARCOPONMORHOTO OAOM B IPAHRNG® paspena:
RAZKOCTH - BOBAYX H EMAROCTS ~ THOPAOO T0X0, # MORST CM?h MC-
Nnons808aLa HEe TOABKO ANAA OUSHKM pacrsopod [IAB nps opomenmm, RO
# B TeX CAYyYsAX, KOTA& pacor00nocOGHOCTDH OMAYNBATENR HOCHY ROH-
HeHTPANUOHHO-BPOMEHHO) Xaparrep.

Merozmra COCTOMT M8 4-X pasxenod: npemorasnesndl 0 MexaHms-
Me JN8BAMBEHAMA ¥ CMAUNBAHAS IHAN NPB OPONGHNA] METOAHXN HBMEDO-
HUS AYHAMWUGCKOTO NOBEPXHOGTROrO HATANCHRA{ MGROZMEE OlpeZeAe~
MR anre3goRnof CH0.OCROCTE pacTBOPOR [IAB 10 OTHOWEHRAD K DMRTR ¥
IBHawdYEGREX YRJOBRAX H ROPAJRA OULEHEM cuauxBarTiacil. —

I. O MEXAHHBME YJIABNINBAHHA NHAR (PR OPONEHAK
BOZHHMN PACTBOPAMH NAB

[ipn BOTpOUHOM ABMEGHMA NHAEBOrO NOTOK&, MOYOKA 0TOMTOrO
N0JKe3HOr0 HCKONAEMOTO M NOTOXA XANCNOPIRPOBAHHOMN XAAKOCTM NPONECC
NHAeYNaBANBAHNA, B NOPBYD OY6PEAL, 3ABNCHT O B.POATHOCTH CTOARHO-
DEHMf NHNEeBO§t YacTHUW C Ranneft.

Ha aToM prane cymeCcTBEHHYD pOub WPPADT KOHUEHTDENMA BOAHO-
ro a3poaond U adpoxMHEMAYeCKHe sBiaenus (Hanpuasep, spberr odrexa-
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HHA), KOTOPHE OCNOXHADT YCJOBMA CONPUKOCHOBEHWA KAllAM C NHIMH~
ROMH pasMepoM o,5-5 uk [ I] .

Bropum aTanoM Mexaunaua B3suMOiefCTBUA NHAEBHX YacTui C
RANAAMA EMIKOCTH, NN NpennoxeHHOH akazeuuxow I.A. PeGunzepom[2]
cxeue, ABNACTCA HADYWCHNE MHIUHMKOR NMOBEePXHOCTHOrO CHOA Kanmu,
saBAcAmes, B NepRyN OvYepesb, 0T BEANYMHH NOBEPXHOCTHOTO HATAKEHUA
mmakoeTh ( G,, ) Ha Tpakuue pasnena C BO3NYXOM. 3aTeM Xua-
KOCTHh HAUYMHAET pAcTeKaThCA NO NOBepxHocTW nuAuHku (Ul orTan),
BHTOCHAA C HEe MONEKYNN axcOPOMPOBAHHHX rasoB., Ha noclaezxeM
IY srane NpoOHCXOZUT BHEApPSHME MNHIMHKM B KaMID,

llocnezHune Tpu 3Tana, HAYMHAR C MOMEHTA CONPUKOCHOBEHUA Nh-
JMHKHM C MOBEPXHOCTBO Kanni, MOXHO PACCMATPMBATH KAK IPOLECC MO~
JeKYNAPHOrO NPUAKMNEHHWA, OCYCAOBJEHHER fABJcHUEM CMAYMBAHNA, T.€.
ROBEPXHOCTHHM ABJNEGHMOM, BO3HMKAOWLMM NPW CONPUKOCHOBEHMR Tpex
daa (xuAKOCTH-Ta3-TBEPA0S TENO).

CMAuRBABMOCTH B Xapakrepuayercs KpaeBuM YraoM cMauupanua @,
CBA3AHHNM CO CBOGOZHHMM NOBEPXHOCTHHMM 3HEPTMAMM TPeX Nopepx~
Hocrel pa3zesa, nepeceXabuMXCs BAOAb NEPUMETPA CMAYHBAHUS, Clle-
AyOOAM YPSBHOHMEM

B = Cos8 = La=Cu ()
12

rae O, G, T,, - Cu, ZellcTByNNRE HA TpaHWUe paszena

$as COOTBETCTBEHHO EWAKOCTH~T83, XUAKOCTH-TBEPAOE TENO M ras -

TBEpAoe Telno.

UeM Gonbue B8=_C026 ZN1R IaHHHX BEWECTB, TEM
noziiee B OHCTpee NPONCXOZUT CMAYMBAHME TBEPZOH [OBEPXHOCTH.
OyesuzHo, uTO BenuyuHa A 6yZeT pacTH C YMCHbUEHWEM 3Ha-
6



MeHarena Oy, M ¢ yBeauyeHUeM uHcauTensa B ypasnerun (I).
CuayupaeuocTs OyzneT TeM Ayuwe, yeM Goabue NOBOPXHOCTHBR JHEPrus
TBEPAOT0 TeNa Ha T'paHmue ¢ BO3XyxoM ( CI., ) ¥ yeu Mennume
CBOCOAHAR NOPEPXHOCTHAR 3HEPrufi (padHOCTH MOAAPHOCTER) HA rpa-
HHOe xuAKoCcTH-TBEpRO® TeM0 ( O, ) [3] .

lInA CHUXEHUA c»z BOZAH, KOTOPOE AOCaTOYHO BEIAUKO ~
72 apr/cu% W ANA U3MEHEHWA MOBEPXHOCTHOW 2HEPrWM H& TpaHUUG
xnAKocTE-TREpAcE Teno (  (J,, ) NPUMEHANICA PA3NMUHHE NOBE pX-
HOCTHO-aKTUBHNE BeLEeCTBE, 00Jafapmue CAUCHMM MONEKYNAPHHMMU OBf-
3AMK, OCYCNaBNMBANUMMHM UX CIOCOGHOCTH NONOXHTEABHO 8ACOPOMPO-
BETHCA HA NOBEPXHOCTH PACTBOPUTENA 38 AOBONBHO KOPOTKLA RpOMe-—
XyTOK BpeMeHu. K vakum BemecTBaM, NONAYYMBLUM WHPOKO® pPeCNnpoCTpa-
HEHWe B TOPHOAOCMBLONLEA NPOMHLNIEHHOCTH, OTHOCATCA HOWOHOTEHHHE
cuayuparenu BB, ON-7, ON-I0; aHMOHAKTUBHHEO CMBUKBATONR ANKMI-
cynvpath - JIC-PAC, asonat A, cyabpaHONn; HATPUEBHO CONH CYNb{—-
aHadTaBOBHX KMCAO? - KoHTakt [llerpoga, asoxnar B, IC- N& w ap.
Bce 370 - opraKuyecKue CUEANHEHHA, B MONGKYJH KOTOPHX OZHOB pe-
M2HHO BXOAAT NONApPHAA TPyNna u HenonapHas yraeBOAOPOAHAA Lens.

Monvkynw [IAB, nepexoaf B BOZHWH PACTBOP, KOHUEHTPUDPYOTOR
Ha NOBEPXHOCTH M OPUEHTHPYOTCHA, NOIPYXBHCH NOAAPHHMU IPyNIaMu
B BOAY, 8 HENOARPHHMN YTNEBOROPOAHHMK LENAMK - B BOBAYX. 9T0
BH3BAHO TeM, YTO MOJeKYAHW [1AB umewnT ZBO'ICTBEHHYD NpUpoAy. C op-
HO# CTOpOHH, MONAPHAA IpynNNna BH3HBAGT CPOACTBO MoleKyn [AB k
nonrpuoit dase (Boze), B KOTOPOH BENMKE MHTEHCHBHOCTH AeHCTBUR
CUll MOJNIGKYNAPHOTO npuTAXeHuA. C zpyroft CTOPOHH, HEMOJNADHEA yI-
NeBOZOPOAHAA LENb MOJEKyN, He uMes NMOouYTH HRKAKOTO CPOACTEA C
BOAOH, MMEEeT CPOACTBO AuGo ¢ rMzpodoCHON NOBOPXHOCTEN TBEPAOIrQ
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rela, A#60 ¢ sa3000passoit fasof, B KOTOPOHl UHTEHCUBHOCTH MOJE-
RYAADHNX CUA RUYTORHE,

KoHneHTpUpPYACH U NOKPHBEAS NMOBEPXHOOTH pasfiena CNOeM, Tod=
NLHO! B OARY MONGKYXy, BCC NE.eUHCAGHHNO BHUE CMAauMBADLHe Beme-
CTHA NOBBOAADT CHM3HTH NOBEPXHOCTHO® HATAXGHMWE BOJAN B CTATHYG-
CKMX yCAOBHAX X0 30-35 apr/cu2 NpH HOHGGHTPALMAX PACTBOPOB
0,0I-0,5%, HO He BCe OHE NpK 3TOM CYXAYT 00RENATH OXMHAKOBHM M-
ZeCMAYNBENANM HefdTBHEM .

870 MOxey GuTHF OCBACHOHO, C ORHOH{ OTOPOFW, HEOXWHAKOBOW cTe-
NeHBD CPOACTBA XHAKOH# u TBepAoll fasu, & o Apyrof, reM, uTO npu-
MORAGMHE B T'OPHOH{ NMpOMWUNIGHHOCTH OMayMBATENU, OTHOCAUMECA K
TPyine MODEMX GPeACTB, HMON?T KOAAOUAHO-MHIBNNAPHYD CYPYKTYDY
racTBOPOB, CKOPOOTH ANfySHA MONGKYA B KOTOPHX He3HadWTenbHa,
T8RK KaK OCONPOBORRAOTCHA CAOKHWME NPOLECCAME ODHERTAUUM K Nepe-
TPyNNApoBRE MOXEKYA B 00pasyKauxos Munexzax [ 4 | . Ha gopumpo-
DAHHO PABHOBOCHMX GACOPOLNOBHMX CHO6B TAKEX PACTHOPOB (T.€.

AAN EOCTRESHUA 0',,“,' ) tpeCyeros sEANMTOABHO® BpeMA, MHOTXA
nopAxxa BecKoANKEX umHY? [S] .

OnpezenexNse CKOpOOTM nepeMemenns Jpopra xamenas » daxeas
GOpOYHOX, DNpENeHAOMHX ANfi OPOM. JAA MWMAM, NOKASAA0, YTO BPOMA
ADRROGNHA KANOXS 0T HOPCYHKR A0 ME0ra OCpasopanus muax (40-60 om)
coorasxmer 60-120,I07% cex.

Tlos: oxy npmmerenne [AB ¢ ConpsuM BpoMeneM (OpMHDOBAHHA afx-
COpOUROHBOTO CAOH Cyner HeodDeXTMBMNM, & OUOHKA NHAGCMAYNBANEOrO
AeMorsan pacrsopos MAB mo ju. 0O BpoMeHSM 0CpasoRaRRA HOBOK
nmoBepx:0rN (Ramam, nysupsex) 2 ® 0,5 cex [5, 6]se naer mpasus-
HOPO NpenoTaBiGHEA O CTONERN CHOPMHPOBAHHOCTH AACOPOLAOMHHX CAO-
8



€B Kanenp pacnHAAeMOA XMAKOOTH. Bro BpeMsi XOAXHO OHTH NOPAZKA
0,1-0,I5 cex [7].

C sTO# TOUKH BPEHMSA, ABIAGTCA CHODHHM H NPABOMBPHOOTH ONpe-
Ielneuns NuneynapiuBapEefl CNOGOCHOCTH HCNONB3YGMHX NPH OpOmEHMN
pPacTBOpOB~CMayn.aTelled MeToaaMm M3MepeHHA KpPAeBOTO yIja CMayl-
BAHUA, TEIVIOTH CM8YMPARUA, MAGHOYHOY {uorTanMu, NPONHTRE RepHOB
3 NOpOmKOBP M ZAp. Bce 8TH MOTOAN Aamwt OUEHKY pacrsopam [IAB »
CTATHYSCKUX YONOBHAX, KOTZa 8ACODPORPOBaHHNHA ClOH HA NOBEPXHOCTR
pacrTBOpa NOAHOCTHD CHOPMYPOBaAH.

LnA BHACHEHHA AMHAMMYECHHX X&pPAKTEPACTHR 8ACOPOUMOEHNX
cBOfiCT® CMAYMBADLUX BEMECTB, NPHMOHAGMHX NPH ODONEHRHM, OWla pas-
padoraHa npeznaraeMas HuXe METOAMKA, N 8BOJADNAA KOAMYEC THEHHO
ONGHUTB COCTOAHME aACOPOMPOBAHHHX ONOEP BOAHHX pacrsopos [IAB
Ha rpaHRue XnAKoCTH-ras ( Yy ) M HA TDAHKUE RHAKOCTH~TBEPAOO
ssuectro ( S ).

2. ONPERENEHUE JIMHAMWYECKOT'O TOBEPXHOCTHOTO
HATAXEHnA PACTBOPOB MOBEPXHOCTHOAKTWBHHX
BEMECTB

2.I. MeTox ¥3MEDPEeHHA NOBEDPXHOCTHOrO HATAKCHMA XMAKOCTN
C noMomHD CTENAaIMOMETpa

CdopuupoBaiHROCTs azcopOnUOBHOrO caos [IAB enezyer onpeze-
NATH TAKUM NpMCOPOM ¥ METOZAOM, YTOOHW OHM CHNIM OAM3KM 1O CBOGMY
XapaKTepy u NpMHUMNY AellcTBuA K npomeccy, Koropuft mayvaercs.
Cayvan cMayiMBAHWA KanifMM YaCTUR lHJA NPy ODPOMUYHHM COOTHETCTBYE?T
ouei.:Ka cHOPMUPOBEHHOCTH aACOPOLNNOHHOrO crof I[IAB no NnoBepXHOCTHO~
My HATAXEHWD, ONpPEZeNAEMOMy MeTOZO0M CTalarMoMeTpa.



B ocHOBO METOAA JNEXHT DKCIEDHMGHTANBHO YCTAHOBJIEHHOE INO-
b0} G)PTH BeC Kanam, orpuBanvmeiicA nox aeilcTBMeM CUIH TAXEC—
T Or ROHYMKA BepTHRanbHOR TpyOKu, OyleT Tex Coabme (ZANA AaH-
HO#t PpPyOKM), uYeM GOnbue NOBEPXHOCTHOE HATAXEHWE XUAKOCTH HA
rpaHnne ¢ BOBZAYXOM.

CranarmoMerp npezcraBifer cOGOR CTeRIAHHYD TPYyOKY ¢ pac—
mnpeHueM B cpeziHeft yacTu, 00BEM HOTOpPOrO \'4 OTPaHUYeH ABYMA
AeAeHuANN. HumHAA YacTh cTanNarMoMeTpa NEpexoauT B KaNAANAD,
xo@en KOTOPOr0 OTHAMYOBAH B BMZE IVIPCKOTO ANCKA WA MONYYEHHA
OANAAROBHX Xaneib nNpasansHofl dopuu /puc. I/.

Bec onuof menam mumxoctm [ , BuTexawmell us oGbema - V ’
coxepxamero fl Kanenb Npu IJIOTHOCTH KUAKOCTH o n ycxope-
HNY CHIH TAXECTH 3, yneT paBeH:

p= Vgd .
n
B rome BpeMA Bec OTPHBANMEHCA KaNJM NponopuuoHaleH cule NOBEpX-
Hoctroro Havamenma ( ¢ ), yAepAWBawmEro Kamip HA KOHUE Ka-
mnxapa pajmyca T ¢

p =275 (Yym)

T1€ U - o6beu xamu,

CnesopaTebHO
=V a 41
2
2t oS %)
Bupaxenue XF—- -—-t—_-’ AIBAAETCA NOCTOAHHHM AJA ZaH-
2mwre F( [
Horo cranarncuerpa (K). Torma O'= K a .

n
loxcuuras uncao Kaneas /1,  xnzkocT# (BOAM) C W3BECT-

In



HHM NOBEPXHOCTHHM HaTAXSHMeM O, W YECAO Kanelb HCCNEeAye=
Mofl kMAKOCTE [l , BHTEKANNEHA W3 craiaruoMerpa, MOXHO BHHYHC-
AWTH

ned
6= O made @

TzIe dx - npuoTHoCTH Mcolexyemol XUAKOCTH;
Oo - RNOTHOGCTH K3BECTHOM EMAKOCTH (BOZM).
Tak KaK IOTHOCTH pacTBOpPoB [IAB M BOAH NPAKTUYECKE HE O%y=
IWYanTCH APYT OT Apyra, TO d:/da = I, u supaxedus (I) moxHo
nepenucarh B BUAC

6 = 6[LO ’ (3)
x Nx
HIIR (1;== ———f%::—' '

rie A = O,No =~ NOCTOAERAR CTaNarMOMeTpa.

TerMM 06Pas0M YHCAO Kamens /Ll , MONYYEHHO® NPH BHTEKa-
HHH TUAKOCTH W3 0ObeMa \  , ABNASTCA MepOH NOBEPXHOCTHOTO
HATAXGHUA ABHHOM KHAKOCTH.

2.2. YoTpoficTBO ANA PeryiMpoBIHAA BPAMEHM MCTOUGHHA
EWAKOCTH M3 CTAIArMoMeTpa

Ina w3ydcHus O guH.  pacyBopop NIAB HEOCXOAMMO NpH BHTE-
KaHuR EMAKOCTHM W3 cTranarsmomerpa Noayvyarh CTaCMIBHO OCpasywuue-
CA Kanau oo speveHeN odpasopaHma 0,I1-2,0 c4k.

9ra 8ajaya peuaercd NyTeM USMEHOHH§ AaBjerRd BO3AyXa Hap
EHIKOCTHED B cTajlarMoMerpe. Yeu BHue AaBaeHHe, TeM OHCYpee
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PEc.I. Cxema mpEGopa LIS OLpeReJyEHNES IRHAMNIECKOrO IOBEDPYROCTROI'C
HATAXEEN? pacTBOPOB

TDOIH-KOHTAKTH; 10 — MCTOYHEK NOCTOHHHOTO TORA;

I - cranarmomerp; 2,3 - CRATHRE C TyoycoM; 4 - asaxmu Kammmu; 5 -~ rpexxonoBoll kpax;
6 - pe3EHOBas rpyma; '/ - IEDEeMEeHHOE CONPOTHBACHAE; 8 — KpaH CTAJATrMOMETpa; 9 -sjem-

I ~ cYEeTYMK MMIYJLCOB.
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XNAKOCTH BHTEK2ET N8 CTAAAI'MOMSTDA. N30uTOYHOE MaBJIeHne Hap
XHIKOCTHEO B CTAAAIMOMEIDe C037laeTCA NOXCOERNHEHMeM Oero K CHuc-
TeMe COOOMANMUXCH COCYAOB, DA3HOCTH YyPOBHA BOAH B KOTOPHX oOmpe-
ZielfieT BeNNYMHY TOZNODAa.

Ha prc. I npezcrasneHa cxema ycrpoficrsa. CranaruvReTp (1)
1OZCOBAMHEH DPE3NHOBHM WMJIAHI'OM K CKAAHKE (2) ¢ Tyoycou, KOTOpam B
CHOD OYenefb COBZMHEHA CO CKASNHKO# (35). LCAA YPOBEHB BOAH B
CKAAHKG (3) BHLEe ypoBHA B CKARHKEe (2), TO HAZ XUZKOCTED B CTa~
jlarMoMeTpe cosziaeTcs HOBNUMEHHOe fanienHe (CKOPOCTE €€ MCTeyeHus
YRENUYMBAETCH) W HA0OODOT, €CXR® YDOBEHB B CHJAAHKe (2) BHue, YeM
B CKNAHKe (3), Haj RUAXOCTHN COLAAETCH HEKOTODOe paapAxeHHe,

OHa BHTEKaeT W3 Xanuiaifpa CTanarMoMeTpa MezleHHee. 910 10uBOAAET
onpenenaTs 10BepXHOCTHO® HATAXEeHME DACTSOPOB NPH BHUEYKa3aHHOM
BpeMeLn oOpazopaHua xanens (0,I-2,0 cex u oOoviiee). YBennyeHue Bpe-
M6HW 0GpaBs0BAHUA Kanens, a rakxe 0olee TOHKOE peryiupoBaHue NOA-
nopa, MOry?® OHThH MOAYYSHH C NMOMOMBN 3axnMa Kanuuu (4), nouemae-
MOTO Ha YJY4aCTHE MEKRY CTanarMOMeTpoM U CKIgHKOMH.

Bean upyw MaXCHMOIBHO BOBMOXHOH DASHOCTH YDOBHEN XUAKOCTH B
CHAANKAX HEe CO3ZAETCA HEOOXOAMMOr'O MOZNOPA MAM L[A3PAXERNSA, MOXHO

N3MERNTh jPOBGHD YCTAHOBKYM OZHO# M3 CKJABHOK C MOMOWBN MOAMIaNOK.
2.3, ABTOMATHYSCKMA CYETUMK Kanelb.

UZHUM W3 OGHOBHHX 3/IEMEHTOB NpuGopa, ONperensomero AWHaMU-
YecKoe NMOBEPXHOCTHOE HaTAEEeHWe PacTBOPOR liaB, ABIAETCA MNpnclocoG-
neHne, NO3BOJsHKIEEe PEerncTpupoBaTh ¥ ABTOMETHUECKH CYyMNMDOBaTh
YUCNO KaNendb, BHTEKADMHX W3 CvalaTMOMETD8, ZABKEe IPH YacToTe uX
nazenun Ao IO xanens B I cex.
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B KavecTBe AATYMKA MCNONB30BAKO KOHTAKTHOE YCTPOMCTBO, Npej
CTapiAKEee COOCOH ABA OCTPOKOHEUHHX TOHKMUX 3ABKTPOAa, pacnonarae-
MHX NOIiepeK OCK ABMEEHMf Kaleab, KOTOpHE BO BPEMH lLaZeunsd Kpar-
KOBPEMOHHO WX 3AMHKEWT. lIPOAONZMTENBHOCTH MMNYJBECOB Z&TUUKA ONpe-—
4ONAEeTCA BpeMeHeM 3aMHK8HWA KOHTAaKT0B, T.6, PA3MODOM Kamiu u
CKOpOCTB €€ ABUKEHHS, ! 3aBUCUT, TAKUM 00pas3oM, TONBKO OT CE&MOTO
M3MEePAEMOro OOBEKTa, YTO I'apaHTHPYeT NPAKTHYECKYD Oe3ulepuucH-
HOCTh ZaTyuKa.

JNEeKTPOAH~KOHTAKTH 4Yepes MCTOYHMK TOKA NOACOEAMHANTCA K
CYETYUKY 3VIEKTPUUYECCKUX VMIYIBCOH. BEHWYUHA BNUEKTPUYECKUX MMMYIb-
COB onpeenNfieTcA BIAEKTpOxBuEyme# cunoil (SLiC) MCTOYHUKA TUuK", HPO-
BOZMMOCTBO XWAKOCTH U DACCTORHMEM MEXAY KOHTAKTaMu, yBeluunBae-
MOM WIM YMEHBLAEMOM B 32BACHMOCTM OT pasMepa Kamelb, YTO NO3BO-
NfeT B KayecTBC CYETYMKE BJeKTPUYECKUX WMIYABCOB UCNOABB0BATH
CYETYMKN C DPASJAMYHOIl UYyBCTBUTENLIIOCTHN, UMENLMECHA B COBPEMEHHOM
nadopaTopHOit NpaKTHKe. BHOOP CYETYMRa WmI(YBCOB ONpEXENReTcHs ero
paspewapielt CNOCOGHOCTBD (UHEPUMOHHOCTHI) ¥ TPECOBAHMAMM HOCTAD~
neuuofl sajauu. lipu onpexenelnu AUHAMUYECKOTO NOBEPXHOCTHOTO Ha-
TAXEHNA PacTBEOPOB [IAB Ha Mpepesie AWCKPETHOCTYM CTPYW BRONHE INpU-
rozHN nepecyeTHHe npuGops tuna NC-64, NC~I00 m zpyrue. KouTaxr-
HO? ycrpoitcTsO (puc. 1) cOCTOMT W3 NOABMEHHX 3MeKTpPoxos (9);
NepeMEeRHOr0 COonpoTuBnetna (7) Miuf PETYNIMPOBKM HArpAEEHWA Ha
DNEKTPOZEX; MCTOYHMKA NocTosHHOTO TOKa (I0), B KayecTBe KOTOPOrO
MOPYT GuTh MCMONB30BAHH CYXUE BJIEMEHTH W BKKYMYJAATODH; CYETUMKA
uunynscos (xanens) (II).
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Lus noxyyexus CTaCMABHHX DPE3yNbTATOB DPOTUCTPELUM NAA8MIKX
Kanels Boe NpPOBOAA, COGAUHADEKE KUHTRKTHOS YCTPOHCTBO G MCTOYU-
HUKOM TOKA M NePecYeTHWM NpUOODOM, RONEHH OHTH 8K PEHKPORRHH
¥ LGZGNHO 3836MA6HH, PECCTOAHRH MEXAY KOHTAKTAMHM, ONpEAGAAEMHE
pasMepoM Naapmux Kanenb, Nexat B npexenax 1,5-3 uu. OnruMann—
HO8 pacCTOfHW® OT KOHUA cranarsoMerpa Ao KoHTexTos - I,0-I,5 cu.

Oru napaMeTpH yCTAHOBNEHH SKCMNBPHMEHTAJBHO.
2.4, Monrax npuéops.

Boe RHuWEnepeyucleHHHe yCTpo#cTBA (CTANaruomerp, nepecyer—
JHfl NpUGOp M COCYAH ANF M3MEHEeHWA JABAEHMA B GUCTeMe) pasMema-
OTOR HA& padoyeM croie (CM. OOmMit BUA npusopa puc. 2).

CranarMoMeTp KpeNUTCA HE METANJAMYECKOY NOACTaBKE ¥ ¢ no-
sombo BuHTOB (I, 2, 3) M zepmarens (4) ycTaHaBAMB&eTCH NO 0TBE-
0y B CTPOr0 BEPTUKAABLHOM NOJOXeRMM. Yepea TpexxoAcBOR KpaH (5)
OH NOACOGAKIAETOA K CUCTEME COOOLaLHAXCA COCYAQB, CBA3AHHHX MEX-
Ay CoOof cornacHo cxewe, naoGpaxenHoi Ha puc. 1. 3anonuenme
SAZKOCTRY CTAJNSrMOMETDA NpPOM3BOAUTCA YEepe3 KanwuIAp 38 cyer
paspRECHUA, COSAABAGMOT0 Pe3UHOLOY rpyus#i{6).

Ha RpoHuTeiHe, CBOCOAHO BpamawmeMCA B IOPW3OHTANBHOM nioc-
KOOTH, RHa NNaHKe, NepemeuaeMoff B PePTUKANBHO{ MIOCKOCTH C No-
MOIBL BUHTA, PacNOJIO&XeHH BNEKTPOAH-KOHTAKTH, PACCTOfAHUE MEeXLy

KOTODHNHE PeryAupyeTcA BHHTAMHU.
2.5, Toarotopka npudopa k pacdoTe.

Mlepen HayanOM NMPOBEXEHMA ONHTOB CTANATMOMETP ACHKEH OHTDb
TMATENBHO NPOMHT XPOMOBOM CME8CHO, 3aTeM BOAONPOBOAHOA BOAOH M
CTIHPTUM, BHCYHEH, BEDPTHKANLHO 3aKpemileH HE WTATHBE W NOZCOEAUHEH
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K CHCTEeMe CcOoOOmapmmxcs COCYAOB.

CueTyMK UMNYALCOB BKANUYAETCH 38 BpeMsA, HEOOXOZuUMOe ANfA
eTo nporpesa M OrOBOPBHHOE B WHCTPYRLAH.

Hanrnuyue Toxa B uenum ® MCNPaBHOCTH paGoTH NEepecyeTHOro
npu6opa NpoBePAETCHA 38MHKAHMEM BJEKTPOZOB~-KOHTARTOB OTBEDPTROM
C PYKOATKOM K3 WOLAMOHHOrO Marepmana. CHAAHKA 3aNONHANTCA A0

TNOJIOBMHE AMCTUIIIMPOBAHHOR BOXOMH.
2.5, Topanok paGoTH ¢ NPUGODOM.

Kanwansp cranaruoMerpa ONyCKBeTCH B CTAKAHYMK C HCClexye-
MHM DECTBOPOM, TPexxoZoBOH# xpaH (5) u 8TOT MOMEHT BaKDHT, &
Kpak (8) Ha ¢ranarmoMmerpe OTKpwT (pucJ,2). JlerkKnMy HaxaTHAMHA
rpynu XMAKOCTH 3acCaChBAETCA B paclii,eHHYD YacTh crajzarwoMerpa
M yCTAHABAWBAETCH TaK, YTOOH HMXHAA YAaCTh MOHHCKA HAXOARIACH
Ha YpoBHe Bepxnei pucku. fIp¥ 3acacuBaHME PacTBEOpPa HEOCXORMMO
clleAuTh, YTOOH B MOMEHT IOZIHATHA XMAKOCTH HE OGpPa3OBHBANNCH
NysHpPEKM M YTOOH XMAKOCTH He Nomazana B kpaa (8).

B 33BHCHMOCTH OT B38ARHOTO BPEMEHM OGpaB8OBaRAA HOBOR no-
BEPXHOCTH K&NeNb OMHTILIM NyTeM NOXCHPADTCA JPOBHH XAAKOCTHA B
cknfbkax (I ¥ 2).

DNEeKTPO/I-KOHTEKTH NOBOPOTOM KpOHMTE#HS MOABOAATCA NOX
KanuaaAp crTajlarMoMeTpa, 38TeM OTKpHBaerca Kpad (5), CueRMHAN-
uMi crTalzarMoMeTp ¢ cHOTeMOd coo0mapmMXCH COCYAOB, M Kpam (8).

B MOMEHT 3aMHKAHUA NOPBOK Kanjie# 8JERTPOAOB-~KOHTAKTOB
BKJNYAETCA CEKYHAOMEp ¥ BHRANYA&'CHA, KOTAA XHAXOCTH Npoixer
JUXKHDO DUCKY CTANarMoMerpa.

Yucno Kanenp W °peMa KX UCTEYEHAR PUKCHPYDTCH B XypHane

Haonopennit (cMm. npunoxenue I).
17



2.7. MeToanra onpezenerus AMHAMUYECKOTO NOBEPXHOCTHOIO
HATAKBHUA

MeToznKa BRADYaAET onpezeneHue NOCTOAHHOK cranarmo-
Merpa, KOANYGCTBA KAMNEJNH MCCHEXySMOro pacTBOPA, BHTEK&OUETO M3
HEero, M BHYMCNIEHW® MO NONYYSHHHM ABHHNM c19u~ . Tak Kak cre-
neHs CHOPMMPOBAHHOCTH 8ACOPOUMOHHOTO C/I0A, X&PAKTCPH3YyWOWLaH
BONNYMHY NOBEPXHOCTHOTO RATAXEHUA pacTBOpOB IAB, 3aBMCUT OT
Bpemenn ero gopunposanns ( T ), woanvecrsa monexkyn [IAB, Ha-
XOAANMIMCA B pacTBOpe (T.6. OT KoHuenrpauuu -C), M Teunepary-

P ( ¢° ), BauAomeR HA NOABMRHOCTD MOJIEKYN, T.8.
Oy = $(T,CE),

TO NMOCTOAHRYD CT&/arMONECTpaA CleAyeT OnpeznesfATh B 38aBUCHMOCTH

o
or T w t ,a CJguH. pacTBOpOB eue u or C.
llocroAHHan CTanarMoMespa.

NMocronuuan ¢ ranarmomerpa A = Qof/l, ONpeensAeTCA ANRA
BCOro Zvana3oHa Mcclenyewmux Bpesmed, T.e. or 0,05-0,I cexr. zo
2,0-3,0 cex.

Benuyuna A 3@BUCHT OT KOMCTPYKUMM CTaZarMoMeTpa, HO Npak-
THYECKA HE 38BUCHT, KAK TOKAa3alW HAGNWAEHMA, OT TUMNEpaTypH t°
MooTouy A clemyer M3MEPATH TONBKO B 3aBUCHMOCTH 0T T .

llopsizoK paBoTH TOT Xe, YTO OnNUcaH B naparpage 2.6.

IMCTHAIMDPOBAHHAA BOZA, TEMNepaTypa KOTOpoit paBHa Temnepa-
Type OKPyRAOHETO BO3ZYXA, 38CACHBAETCH B CTanarMoMeTp. 3aTeM,
AnA onpefieNeHns CpeAsero BpeMedd o0pa3oBanuf Kaneas ( T )
Npn HOPMANBHOM aTMOCHEDHOM NaBACHWN, W3MEDPAEM UNCIO Kaneap
18
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( /L ) u BpeMs ux ncrevemua ( T )
=1 (4)
T" n M

Mlonyyennue peayApTaTH 3BHCGUM B XypHan HadawzeHut (ipuno-
xeHue 1),

YunowenueM yucra Kunens ( /L ) He BONMYMHY NOBEPXHOCTHO-
ro uwarAxenus aucruaauposannoff soxs ( o ), onpepenneMoro u3
radannu (npunoxekme W) AnR ZaHHOR tf BO37yXa, MNONYyYaeM WUC-
KoMy Benuunuy A, KOTOPYD W OTKAaZHBaEM MO OCH OPAMHAT, MO OCH
aluucc OTKaaANBaeM CpeAHee BpeMA u€pasopanns kanens T
(puc. 3).

llogKknwYas CrazarMOMETp Yepe3 TPeXXOAOBOM KpaH K CUCieMe
CO0GWANEMXCA COCYAOB M TeM CoMuM W3MEHAf AaBleHMe BO3AYyXa Hajg
XUZKOCTBD B CTANATMOMETpe, onpezelseM mocnejoButensio A ans
0,I cex, 0,2 cexk u r.x. 70 3,0 cex.

llpn aToM clreznyeT yUuTHBaTh, YTO Npu Cpezned Bpemenn 0,1
CeK ZMCKpPeTHOCTh BHTEHawmed BOZN HAXOAMTCH Ha Nrsaeie, Kanau
MMEenT MUHWMANBHHY paaMep, 4YMCIO ux BoapacTaer Ao I500 m Gonee,
NnoaTOMy HACTpOUKA 8JEKTPOAOB ~KOHTAKTOB AOJAKHA NPON3BOAUTHCH
0COG@HHO TWATENBHO, YTOOH He OHJO HW MPOCKOKA Kameiab, HU NOCTO-
AIHHOTO MX 3aMHKAHUA.

Hewnnaa co spemenn 0,25~0,3 cex, u no 0,5-C,6 cex (Kpuso-
nuBeliHui yyacTOK) uaMepenun ayuuwe BecTH vepea 0,05 cex, crapa-
ACh nony4ute 3-4 oxavHakoBux peayasrara. [locie 0,6 cex 3aumepu
BHOBH MOXHO Zenath uepes 0,2 u naxe 0,5 cek, T.K. npn
3HAYNTENBHOM YBENMUEHHN BPEMEHU WCTEYEHWA BOZH YUCIO Kanens ua-

MeHserca mano (I-2 xannu) U pasGpoc AAHHHX HE NpeBOCXOANT +I-2%.
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NocTpoerne xpupolt A HYXHO NPOMBBOAMTS: B TAKOM Macmrade,
Yy,008 B nocreayoueM Hpun padore ¢ pacrsopemu I[IAB MOXHO OHAO M3
rpaguka onpenenNuTs BENHUYHHY A ¢ rousoctso Zo S0-I00 eamnunm.

Buecro rpaguka MOXHO TakXe noJab30BaThCA Tadauueld,cocrasneH-

HO#t MO peaynrraraM 3amepoB (npunoxenue IY).
OnpezeneHue NOBEPXHOCTHOrO HATANEHMA DACTBOPOB.

lopanok paGoTH TOT Xe, YTO M B Clyyae ONnpeAeieHudsl MOCTOAH-
HOlf cTasaruoMerpa A (nepecyeTHuM NPUGOPOM QUKCMpPYETCHA YHUCTO
Kaneib, CEKYHAOMEPOM |  BpeMs ux WCTEYeHHs; AENEHNeM BTOPOTOD
Ha MepBoe MOJy yaeM CPEeAHee BPeMs 00pa3OBaEUA OZHOR Kamiu).

Jinfl NONYYEHHOTO CPEeAHEro BpeMeHW 00pa30B8HWS OZHOH Kamnu
“3yyaeMoro pacrsopa no rpafuky (puc. 3) uam ua radauuy (npuao-
xenue 1Y) onpezesnAercs COOTBETCTBYWNMAA STOMY BPEMEHM BENMUMHA

A |, zenenmem ee na oGmee umcno xeneap /T, nonyvaes
UCKOMOE TMOBEPXHOCTHOE HATAYEHUWe pacTBOpa
o, = o:eha.q_ = _,q_ . (6)
x x
B cayvae, ecau IIOTHOCTH pacrTBopa ci,, 3HAYUTENBHO OTAMY~ETCH
or naorroctd Boay Lo NONyYeHHHH! PesyasTaT CleAyer yMHOXUTEH

Ha d:: [ "/cn’] (cu. 2.I), T.K. do = {[e/c/q’]a

lipubezienne ZaHuHX K OZHON TeMmepaType.

T.K. W3MEDEHUA MOTYT NPOBOJMTHCA NPH Da3NUYHHX TeMnepaTy-
pax, 8 TepMOCTAaTHpOBaHMe yCTaHOBKM BHAYMTENBHO yCHOXHAET ee,
TO pe3yApTaT W3MepPEeHud dcm_ u Ogun. B HeGOABlLOM WHTEpBaNE TeM—
neparyp, Hanpuuep,IS-BopC, C ZOCTATOYHO! CTeneHBO TOYHOCTH MOXR-
HO TMPUBOTWUTH K OAHOW M TOW %e Teuneparype, MCNONB3YA JARHEHHYD

T



TeMNSpaTypPHYN 38BUCHMOCTH NOBEPY.UOCTHOrO HAaTAXEHuA. JUIR uero
cneayer OUpefeNnTh 3REUGHMA NOBEPXHOCTHOIO HaTsAenus O, u O
UCCNenyeMHX pacTBOPOB CMauMBATE IR NPU 2-X DABANUHHX TeMmepaTy-
pax €, « t, . Torza nomepxuocrHoe Harsmenme O, pacTEOpa
npy remneparype €  BHYMCAATCA MO GopMyne

- (d.t- Oﬁ‘ﬁ -g,t,-0,¢,
- t -t * (6)
2 '

O,

2.8. Tpumep hpexenenun zunammueckoro NoBEPXHOCTHOTO

HafAKCHWA PACTBOPOB CMauuBaTesiof

B xavecTse NpuMepa OnpefiennM AMHaMUYECKOE TOBEPXHOCTHOS
paranedne ( O gun. ) #enonbayeMoro B NPOMWMNEHHOCTH CMAYMBA-
rens J5 npn roumenrpaunsx 0,05-1% n spewmenn oOpasopanus Kanenn
or 0 ao 2 cer. llpesnwenne koHuenrpaumu 0,05% IB, npu KoTopoHt
AacTynaer agcopOUMOHHOE DABHOBECHE HA MOBEPXHOCTH PacTEOPd B
CTATHYOCKUX YCAOBMAX, B 20 pa3 OCyCNOBNEHO BANAHWMEM BpPEMEHU Ha
{opMMpoBaHNe aZiCOPOLMOHHOTO CINOH.

PacTBOp 0 Rommentpanmé? omaumsaress 0,05% JIF’) 3acacHBaeT-
os B crTamarmoMeTp, IIpE atmocPepHom namieHnmE (OTKDHTOM Ha& BOSIYX
kpase (5), puc. I), a saTem mpm ApYrax AARJIEHEAX BO3LYXa Haj
XHIXOCTHD OUpENeNAeTCA 4ucao Kameap /L 1 BpeMA MCTeYeHHA

XuOKoCcTH, JAHHHE 3aNACHBANTCA B XypHasme HajaolueHuiE, Trpada I g
2.

- s o . e e e

x) Onpenenetiue Ogupy, PACTBOPOR Pas/NYIHX KOHLEHTpaIMii
cleAyeT NPOBOAUTE OT MaAWX K CONBUNAM KOHUEHTDALUAM.
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IuzxocTs - pacrsop NIB

Kouuexrtpauna - 0,05%

Tara
?Bpe\m :Cp.Bpeus £°C e°C . ‘
Yucao gucqe're— ;odpaaona-; %noaxyxa iﬂocmﬂﬂ‘gd AMHAM.
Kanenp;HuA Xui-:nus kan- , POM % ‘nan i pacraopa
.KocTH, i, : : :
iT,cek T cex ! A
Mo 123 0,130 22°  22° 56500 60,1
928 123,5 0,134 - " 55000 59,3
573 156 0,272 " " 29250 51,0
567 IeC 0,282 " " 28700 50,5
586 206 0,352 ] " 25800 44,0
584 210 0,360 " " 25550 43,7
600 402 0,669 " " 21900 36,4
619 466 0,754 " " 21600 34,9
643 780 1,213 " " 21300 33,1

[lo 9TUM ZaHHNM BHYNCAACTCA CpelHEe BpeMA UCTeYEHUA Kanens

T

W OnpenenaeIcs COOTBETCT: yDmMag DTOMY BpPEeMEHN MO Talauie

(npraoxenne I¥) uam 10 rpaguKy, PUC. 3 NOCTOAHHBR CTAJOrMOMET—
(rpagu 3 » 4).
Ina xuxporo T

pa ﬂ

onpenensrerca O

suﬂ‘

no gopmyne

pacTuLopa.

(7
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Takuwe onpefeleHns OHIU BHNONHEHH ZNA BCEX WUCCHELYeMHX KOH-~
nenrpauuil cuauusaTens BO BCeM AwnanasoHe 3Havenut T (0,I-2

CeK).

o < ("] wn - g N
o > o o (=] (7 ]

L]
N

”»
Nobepxrocmmoe HOMANCRHUS, P femt
&
o

as

0 Q3 0% Q6 08 40 12 th 16 18 20 22
Bpona cywecmbobanun Hobou nobepxrocmy cex

Puo.4, 3aBHCAMOCTD NOBEDXHOCTHOTO HATAKEHHA DACTBOPOR
[IAB OT BpeMeHK CYHECTBOBAHAA HOBOH TIOBEpPXHOCTH

KOHIeHTpalK pacTeopos: I - 0,06%1B; 2 - 0,I%lIB; 3 - 0,2%]b;
4 - 0,3%LB; 5 ~ 0,5%0B; 6 - I,0%1B; 7 - 0,25%IC -Na .

Ha puc. 4 npezcraBiieHN pe3ynbTATH NPOBEAEHHWX 3aMepoB,
U8 KOTOPHX BUZHO, YTO NPN BpPEeMEHU 0GPa30BAHMA NOBEPXHOCTHOTO
cnoa nopazka O,I cex noeepxHocrHoe Haraxenue O,I% pacrsopa JIB
cocrapasier ~ 55 apr/cuz. YTO NOYTH B ABA pa3a NpeBHuaeT €ro
CTaTRYeCKOe 3HaveHne 28,3 apr/cnz. fipm T = 0,5 cex (S,un.
pine g, Bcero » 1,3 pasa, a npu T = I,0 cex oramyaer-
ch auwp Ha 7% ( cj;o = 30,4 apr/cnz). NipuyeM nanbHeitee uaMe-
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HEHUe NOBEPXHOCTHOrO HATAXEHWA MA6T BECHMA MOALEHHO W, K& 10~
Ka3a/ln 3aMepy aBTOpDOB M BaMepH, NpoBeZeHHHNe B CBO¢ BpeMg A.b.
Tayomanom 4 C.A. HuruTHOR, npr T =2,0 oexc5“”;29,4 9pr/ou2.

Taxm 06pasoM, XOTA 1O pecuery [5 ) aaxe mpm nmamerpe Ra-
neap 100 MR KONNYECTBO MOAeKYs, Baxommumxod B O,I% pacrsope IE,
BIOJIHE HOCTATOYHO UIf OOJIHOTO NOKDHTHA NMOBEDXHOCTA pasjiena Mo~
sexyaame [IAB (om® cocTamiant Bcrro 20% OT UKMCJa MOJEKyJ, 0CTaB-
mEXCS B O0GbeMe mocjie GOpOLAM), HO B CRIY MOJAEKYAAPRO-RAHETNIEC-
KHX CBO#CTB pacTBOpeHHOro BemecTBa (Ampyysdr) 5Toff ROHNEHTpaLZE
HEeJOCTATOYHO IJI CYWECTBEHHOI'O CHUEEHHAA NOBEDXHOCTHOI'O HATAXE-
HEA pacTBLpA B NEpBHE MOMEHT 0G6pa3oBaHMA TPAHMLM pasfena XEI-
KOCTB-BO3AYX.

NoBHwenne KonAuesTpauMn pactrsopa 1B go 0,3, a saTex ¥ o
0,5% » I,0% orasuBaer BAHAHNE HA BENWYRHY MODEPXHOCTHOR BHEpP-

THM, ROTOPAA B LHTEDBAZe MAHMMAIbHNX BpeMEeH 00pasoBaHns 8ACOPO-
uuoyHoro cnos nopsaxa 0,I-0,2 cex RocTurae? npeziensHOro axa-

wenna (O, = 41,2 apr/cu?) npn C = 0,5% IE.

vaupnan ¢ T = 0,35 cex, xpumue 3 u 4 (0,2-0,3% IF)
npaKrugeckn cosnagant ¢ kpusoft 6 (1% AF), X xoropoi nocrenen~
HO C ypejMueHMeM BpeMeHH NPUCARXGNTCA M xpmsde 1,2, coorBercr-
BywEue KOHmeHrpaunn /b B pacrsope 0,05 » 0,1%.

Ancoponuok <06 PABHOBOCHE, T.8. MHHMMAABHOS 3RAYEHHE HO-
BEpXHOCTHOTO HaraxeHua ans 0,5% pacreops [IF, macrynset npa
T =2,0 cex.

Wccnezopakun cMauusarens IO~ Ma noxasa.d, Yr0 ato Be-
mecTBO MEHee NOBEepXHOCTHO-8KTWBHO, YeM cuauusarens [, aacopl-
NHOHHOE paBHOBecHe AAA pacTBOpos JIC- Ma. Hactynaer npm Gonee
BHCOKUX KOHLEHTPAUMAX BELECTBA.
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OnnaKo xapaKTep MaMeHEHHS MOBEPXHOCTHOTO HATAXEHMA pacT-
BopoB JIE » JiC- M BO spemedn (puc. 5) ana 0,I% JIE u 0,25%
IC- Ma BechMa CXOZGH - <’b“'ﬁ pesKo M3MEHAETCA B OCHOBHOM
B Havanbhu# nepmox (0,I-0,8 ceK) M MOCTENOHHO cTaGMAM:Upyercs
nm T 3> 1,0-2,0 cex.

T 7
ﬁ 72
LN W —
-
: d
£ty NS ]
g sl l — 1
T oa T ]l.
3 gs“"*lh. =AN]
E owl [ YNARL ¥ = el L
g o N BN 3l
% 38 \‘.‘ Paa | - _% P .
< , T a L L]
} r'g
'} . d do [ L
3 2 45 g+ a5 Q8 Q7 a8 Q7 10 1 K% 3 41 45 46 47 4 19 20

Brema, cex

Pac.5. 3aBHCHMOCTH IOBEDXHOCTHOI'O HATAXEHEA PACTBOPOB
OT BpEMEHN CYmeCTBOBAHRA HOBOJ NOBEPXHOCTH NpH
pasnmyHOft TemmepaType

I - JiC-Na 0,25%; Il - IB 0,1%;
I-0°; 2-5%; 3~ 10%; 4 - 24°C.

TakuM 06pa3oM, NOBSPXHOCTHOE HATAXEHME PacTBOPOB Cuavl-
pareiell 3aBUCHT HE TOJNBKO OT KOHIEHTDAUMM PacTBOpPAE, HO M OT
DpeMeH 06pasoBaHNA NOBEPXHOCTHOTO CNOA, W HOCUT B HavyalbHHH
nepuoA o6pa3oBanng MOBEPXHOCTN Dasfiena XMAKOCTE-BO3ZYX APKO

BHPAREHHNA KROHUEHTpPALMOHHO-BPEMEHHO! XapaKTep.

26



3. ONPEJENEHWE AJTESMOHHOM CIDCOBHDCTM PACTBOFOB IIAB,
B JMHAMWYBECHNX YCIObAAX,

NoBepxHOCTHAs akTHBHOCTH [IAB Ha rpaHulle XMAKOCTH~BO3AYX
He ZaeT NOMHOrO NPeACTABIGHUA 0 CMAYHBAGMOCTH TBEPAHWX Y4CTHN, A
TONBKO B cayyae TUApofoCHHX NoBepxHocTe# (Hanp. napaguu) sTH
BeaMunHN NOZOGKN [3] .

C uenpo NPUCANECHMA NpPOBEZEHMA 1aG0PaTOPHOrc 3IKCNEPHMEHTa
N0 xapaxTepy M IpuHUMNy Zel.TBMA K usyyaesmoMy npoueccy (r.e. K
Npoueccy OpOWEHHMA NMWAW), 38 KPUTEPHA OUSHKY CMBUKBAGMOCTH Npu-
HATO KOJAUYeCcTBO (BeC) nuun, Hanunawuef Ha Kannw usyvaemoft
XUAKOCTA B MOMEHT WX CONPUKOCHOBEHMUSA,

OueHKa CMayuBaeMOCTW NPOW3BOAUTCH HA KOHTAKTHOM npniope,
N0380JIA0WEM CTPOr0 PerjaMeHTHPOBATHL BJEMA CONPUKOCHOBEHMA MH-
U ¢ Kamne#l XMAKOCTM Npu MMHUMANIBHOM BPEMEHM KOHTAKTa MNOpPAZKA
0,01 cex.

AccnenoBanuA Noxkasanu, YTO BeC Halunued HA Kamiw NHAM npa-
MO Nponepuuoranel pesMepy vacTuy B uxTepsane 3,6 - IO0 MK u He
38BUCUT OT AUCNEPCHOrO COCTaBA NuIK. MelNKue YacTULH, HalUnaw-
uMe Ha Gonee HpynHHe NpM pacceBe HA CTEHZANTHHX CUTax, CHUXE-
0T NOKa3aTeNh OTHOCUTENBHON Nnneynamaunawueft cnocodmocru HAB.
NloaToMy B uenAx COKpaleHUA BPEMEHM NPOBEAEHWA ONHTOB pPEKOMEH-
ayerca dpaxuma 63-100 MK, 0T KOTOpOH MENXMe YACTUUN MHAM AONR-
HH OHTB OTAENEHH B MNpOLecce NuIeNpuUroTOBNSHUSA,

3.I. Nunenpurorosienne.

[ipuroToBaelive NHJIN NPOM3BOZUTCA B 2 Npuema. B Havalne
yrone ApoOMTCA B WApPOBOH# menbHUUE WAM BPyuHyw, B dapdoposoit
CTYNKE, 1 )acCeMBaeTCA HA CTAHZAPTHHX CHTax ANA nOJayvyesus $pak-
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oMK 63-IC0 MK 4 KCAWYeCTBAX, HBOOXOAMMHX 1A BKCIIePUMEHTA.
OuyKoTKA NONYYEHRON QpaKiuuM NHAM JT OPUANNEUX K HER MEAKMX
YaCcTHI{ NPOM3BOAWTCA OTHEUBAHMEM HE ONSLMANBHO! yCTAHOBKE.

YoraHOBKE ALif OTBOMBAHRA.

OrpeWBAHKe NpPOM3BOZMTCA HA YCTAHOBKE, CXeMa KOTOpO# noka-
saHa Ha puc. 6. Oua cocrour us uumuuzps (I), BHNONHEHHOTO 43
uevanna MAM OprcrerRNa, B HUEHDD ¥aCTH KOTOPOro NOCTYNAeT BOS~
AYX CO CKOPOCTED, HEOOXOXMMOH ANA BHHOCA YACTHL 38Z8HHOI'O p&3=-
Mepa ¥ pacuurHpasuoft no dopuyne

V, =o0003d%, ., (@

r'Re d ~ AHAMO6TD YacTHll, B MHUKpOHaxX}
o - Temisd 5o¢ mutx. /oM,
Paocxoz OnpexenifAeTCA KONUYOCTBOM 0TCACHDAGMOr0 BO3AyX8, KO~
ropuit npM RBBEOTROM COWEHRM LMIMHApA ( S clz) paBes

Q= V," S, ou®/cex, (9)

H KOHTPONUPYOTOR CROARMM HA BXOZE B yOraHOBKy peoMerpoM (2).
B HAxHOM ve0oTM UHABBADA BMOHT""O0BAHA CeTRa (3), cayxamas ANA
papHOMEPHOT'O paclHpeieNeHMA BO3AYXa RO BCEMY CEYEHMD UUIKHADPA
® A8 c60pa BHNAAGDMAX W3 NOTOKA WACTHI MHIM,

llapaMeTpH npudopa X pemuM €ro pacoTH ALA OYNCTKA
IHAR OT TOHKMX (paxuuit (oTBeuBanzEM)

Padovas fpamuma,: BucoTa UMIRHI-:[lauMeTp LATKHIDA, :PACXON BO3-
—EiDa, QM i N s ERT

63-I00 18 6 26,2
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Pac.6, Cxema yOTaHOBEE IIA OTBEEBAHEA HHIK

I - umnsHnpEYeckE® cocym; 2 - peoMeTp; 3 - CeTHA; 4 - &JLAOHX:
5 - uwnecoc; 6 - sagkmM; 7 - KOHTDOJBHHE QUIBTD.

Pmo.7. Merpodororpadpsa NHNEBHX NPENAPATOR

a4 - 1o orpesmaHus; 6,8,T,J - NOCXE COOTBETCTBSHHO OJNHOI'O, BTO-
poro, TpeTnerc E 4eTBENTOrO OTBEHBAHMA.
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Jins nozayM nMuaM M NpPOBeMBAHMSR €6 T hUTOKe B BepxHelt vac-
TU UMNAHEDPA NMOX yINOM 45° ycTaHOBNEH CTEKAAHHHYU annonx (4),

B Koxcpuwi B Tevenme I-2 MMH BPYUHYD C ZNOTKA nozaercA I-2 r nuid.

OTpeMBAHME MHAKX COCTOMT M3 CNEZYWHMX Onepaunit:

I) Mune zeautcs Ha HeGoabume nmopmuu mo secy (I-2 r) mam
no o0beMy.

2) Hopuus nunK I0OMeu@ercs Ha JOTOK, C KOTOPOT'O OHA MOXET
CBOGOAHO M (68 0CTaTKA CCHMAAThCH.

3) Bknouaercs noGyzuTenb TArM npucopa (5), u no peomerpy,
padoroft asxuma (6), ycraHaBauBaeTCs PACUETHOE KONUYECTBO OTCa—
CHBAEMOT'0 BO3AYXE&,

4) Bpems nozauu NuaW B npucop - I-2 Mun  (QuKcmpyercs mne-
COYHHMY Y&CAMM WIM COKYHZAOMEpOM.

5) Nocze oTBEeMBAHMA OTKAWYAETCA TAra, NpuGop pasdupaercs,
a NHJB, CKONUBUARCH Ha HuxHelt cerxe (3), axkypaTHO mepecunaercs
B YMCTYH CGAHOUKY.

6) PesynbTatH OTBOUBAHME KOHTPOAMPYWTCHA B3BELWUBAHNEM KOUT-
ponsHoro guarrpa (7) MAM C NOMOWBN MUKpPOCKONa.

7) OrBeusaHue NPoOM3BOZMTCA AG TEX NOP NOKa nprsec Quiasrpa
B ONHTE He OyAer npeBnuwaTs I0% oT Beca muaM, NOAYYEHHOT'O nocie
npoBensauus. OONYHO TpeGyeTCA He Oonee Tjgex nposeunanuit, Konr-
poNk C MOMOmBO MMKpUCKOMa Golee NpocTol M HaZERHHA.

Ha puc. 7 npepcrasiesy doTorpaduy nuam HauooNee TPYAHO OT-
BEUBAEMOro yraa Mapku K, ua iOTOpHX ClexyeT, YTO ANA yIAed map-
‘K7 K ZocTaTOYRO TPEXKPE8THOTO OTBEMBaHMA, ANA yriell BHCOKUX M
HUBKMX CTazuit MeTaMGnNIU3MA ZOCTATOYHO ZBYX W Jlaxe OAHOKpaTHOH

06paloTKH.
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3.2. YecrpoiicrBo KOHTaRTHOro npudopa.

fipuGop cucremn npod. B.A.I'Aexdonroro (cxeua puc.8, od-
mu#t BUA pHC.O), MSrOTOBAGHHHA B CMELUA.BHOM KOHCTDPYRTOPCKOM
6opo AH CCCP, cocroMr M3 ABYX ONOKOB:

— BAERTPOHHOTO reHeparopa MMHYABCOB 3ajaHHOM peuwumen (1);
~ 3SNERTPOZMHAMHIECKON IOJOBKH, CMOHTHDOBEHHON HA KONOEKE
C NONBEXBWMM nuardopMaMs M Mmxpockomom (II).

KoHT&RT nuAM ¢ NOB6PXHOCTHN NNAEGBOIO Npenapara OCYyWecTBAA-
ercs 9NEeKTPOAUHAMMYSCKON roAoBKOM.

Bpeuna KoHrakra OCyCHOBAMBAGTOm AANTEABHOCTHD OANHOYEOTO
8JeKTPHYECKOTD HMNyABCA, NONABAEMOro B OCMOTKY KATYUKH NOABME-
HO#f CHCTOMH 3MBKTPORMHAMWIECKOH I'OJIOBKE OT IEHEPATOPA MMOYNBCOB,
BENIMYMHON KANJAM M DACCTOAHMEN MOXAY Kaniei M nuamd,

Puc.8. Cxema KOHTaKTHOTO I'pEGOpa.

I- reneparop mvysscoB; [I-BJERTpONEHAMMYECKAA TONOBKA
€O CTOJHROM,






SaeKTPOHBNE TeHepaTop HMIYABCOB.

dneKTpolHRA reHepaTop WMAYJABCOB, NPSIHE3HAYEHHNR AAAR NO-
78YK OZMHOYHHX SIEKTPUYECKUX MMNYNBCOB 3aAaHHOR ANUTENBHOCTH B
Ananaaone S5 wicer-5 cex, uMeeT2 NOAZMANA30HA:

A. DnaBHOH PEryAMpPOBKM BPEMEHM KOHTAKTE
I I - I0 wrcexr
n I0 - 100 mncex
i 0,I - I cex
B. muckperHadl peryaupoBKM BpEeMEHR KOHTAKTA
I 5 - 50 uncex
n 50 - 500 uncek
[ C,5 - 5 cex

Ha nvuesoff naHeayu Groxka (I) pacnomoxeHH:

I. u3amepurensHult npudop - l;

2. DepexnpyaTeNb ANANa3oHOB ~ “ZnureanHOcTH NC";

3. nepekmouarens "JNUTEALHCCTH AUCKpPETHOM;

4, nepexapyarens "PeryiMpoBKa ANUTENBHOCTH" ANA BHOOpa
Xapakrepa (NJAaBHO-AMCKPETHO) M3MEHEHWA ANUTENBHOCTH MMIYABCA;

5. mepeMeRHOe CONpoTUBieHWe "ANMTENBHOCTH naaBHO" AAA
NJIaBPHOTO W3MEHEHUS ANNTENBHOCTM MMOYJIHCA;

6. Kuonka "MuMmynsc HenpepuBHWU™ ANA 0Z3YM NMNYINECOB
GOibuO}t ANUTENBHOCTH

7. mepeueHuoe conporusierue "YCTaHOBKA HYAR"™ ANA JCTAHOB-
KW npuéopa B UCXOZHOE NOJIOKCIHMUE;

8. BuKAwyarTenb cetu "Cers" ¥ ¥ AMKATOpPHAR NaMna, CUTHaIR-
3upyouan O BRIDYEHUE [tpmdopa.

Ha sap it crenxke Gnoxa (I) pacnonoxens:
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I. PHe3Z0 KOHTAKTHOrO WTENCEABHOTO DasbeNa Z/NRA KOMMYTALUN
6noKa IeHepaTopa M M3MEpUTEe/Id BPEMCHU KOHTAKTA C 3JI6KTPORUHa—
NHYecKO#t PONOBKOMR;

2. Kneuua 3a3eMIeHNd;

3. KIGMUH ANA [OZAKAWYEHUA W3MEPUTENBHHWX NPWGCPOB np: fpo-
BepKe W TpafyHpOBKE;

4, KOHTaKTHH{ wrencenbHHA pasbeM ANA HOAKANYEHUA wWHYpa

cerenoro nurauus 220 8 50 ru.
dNeKTPOANHAMUYECKAA FOJNOBKE.

TonoBka npexncranifier GOCOA MATHWUTHY® CUCTEMY M3 KOJNLUEBO-
TO MaTHUTA C BEPXHWM B HUKHUM (Jalruavy ¥ KepHOM, B 3a30pe KOTO-
POTO NOMelleH& CUTHENBHAA KaTyuxka NOABUXHDN CUCTEMH, MEeXxaHnye-
CKW CBA3AHHAA C MIYRNEPOM.

BaauMmozelicTBe TOKA KATYWKM ¢ MATHUTHHM NOJAEM NOCTOSHHO-
PO MarsiTa BW3HBIET NEpPeMELEHUe KuTYWKN W IUyHXepa DAOAbL Bep-
TUKAABHOH OCH.

Tlox zeiicTBueM TOK& paGOYero MMINYAbCA KaTyUKa C IUIYHKEpPOM
BNTaIKMBAGTZHA MAUHUTHON cucTeMof WM 3aHUMAET Xpaillee HuUXHee
nonoxeHse, OCYUECTRAAA B TEYEHH® BPEMEHM AJNUTEALHOCTM MMIyiAbCA
KOHTAKT Kaniu, Haxozfuelch Ha MIyHXepe, C NuALL, NOMELEeHHOH
Ha "nopomke",

Bo BpeMa nayaw TOK B KaTyuke uMeeT OCpPATHOE HanpuBaelile,
1 KaTyuKa BTATrMBAETCH MAIHUTHOW cucTeMoi.

Jerxoe u cTpPOT0 BEPTUKANBHOE NEpecMemeHue KaTyiku C IUIYyH-
XEepoM, & TaKxe XOpolas LEeHTPOBKA ee B BOBAYWLHOM 3330p€ MAaTHUT-
HOit cucTeuy ofecneduBaeTCA CUCTEMOM LEHTPUpYybLUMX Lail. [ailon

XEOTKO CBS8AlN C KATYUKOH W CAy7iaT OAHOBPEMEHHO TOKONPOBOJUMM.
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JNeKTPOAMHAMUYECKSA I'0JI0BKA NOMeueHa B 3amUTHH} CTaKaH,

MMewLMii B HUXHE/l uacTM CBHHYMBALLYNCH KPHUKY.
CucTeMa NOABMAHHX CTOMMKOB.

CucreMa NOABMXHEX CTOJNMKOB, HeCYMX "IHIEBYD XOPOXKYY
npezcrTasnanyl coO0oit MeTaliMYecKyn NJIaCTHHY C NpPAMOYTONBHHM
yrayGneuuneu pasmepod ISOxIOxI,5 MM, n03BONAET nepeMemars Noc—
NeZHUVX B FOPU3OHTANBHOA M BepTUKaNbHOR NMAOCKOCTAX. Pyuku 6 n
7 (puc. 8) nepenemanT "ZOPosxy" B rOPU3OHTANBHO{ NNIOCKOCTH B
IBYX B38MMHO NEprNeHAUKYNADHHX HANpaBlie HUAX, Onarozaps yeMy
Kaxzas TOYKA NHAEBOTO npefiepara, pasMeLigHHOrs Ha "nopoxxe”,
MOXCT OHTh NOZBeZEHa NOA NAaykxep ¢ kaniaeldl xuzxocTH. [Ipn Bpaume-

HUM PYUYKU CUCTEM8 NepemMenaercs B BepTUKaNBLHON{ naocKocTH.

Mukpockon.

Ha6awzenyve 3a nepeMemeHueM Kanam, NPUANNAHUEM €€ K No-
BEPXHOCTH MHAY X W3MEpeHUe pasMepa KulIM U DACCTORHMA MEXRY
Ranzieil ¥ NMWIBO OCYNECTBIAECTCR YepPe3 MUKPOCKON, BCTPOEHHHA B KO-
JOHKY M COC TOfMH U3 axpoMaTHyecKkoro 06beKTHBA U OKyaspa I'oA-
reHca, Me#AY OODEKTHBOM U I.1as3HOM AMusolf oxylspa NoMeneHa WKa-—
na ¢ uenoit zeneuma J,C7 mu,

flepen 0GBEKTMBOM MMKPOCKON& pacnoJOXeHa NpusMa, M03BOMf~
pWas M3MEHATH HanpaBneHUe ero ONTUYeCKOid ocu. llpu BpameHMy
BUHTA, DAacNONOKEHHOT0 NOZ 3ariywKoif B Ty WA MhYyD CTOPOHY,
naofpaxeHue O00bEKTHBa NEpeMemacTCs B I'OPI3OHTAJIbHOM Hampasae-
HUM M COBMCNAETCHA C BEpPTUKaABHOK OCHM WKaiAH. [Ipu padore C
MUKDOCKONOM HYXHO AOCHTHCA pE3KON BUAMMOCTY WKANH, Bpamas OKY~
asp. 3arew nepemenan TyOyC MUKpOCKONa BpaueHWeM BTYJIKH, COB-

MECTHUTH INIOCKOCTE M300P8RXEHMA K8MJM C NICCKOCTHO WKAJH.
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MlpucnocoGnernne ANA ONpeAeNeRMA UCTHHHOT'O BPEMEHU

KOHTEKTa.

Kanna xuaxocru pasuepoM IS zaeseHMit wkany MMKpocKona
(I,05 uu) n Becox 0,3 r, nNOABEWVBAcMasn Ha IUIYHXED CeyeHHeM 5
MM, TDR OTpuBe CJ/l8fZiaeT HEKOTOPOH MHEpPUAOHHOCTBW, M AeHCTBH~
TONBHOE BpeMA HOHTAHTA HE COBNAZa8T CO BPEMEHEM, ONpeZeNAeMhM
1o mKajle npmoéopa.

Jinf ycTaHOBNEHM, WHCTHHHOTO BPEMEHM KOHTAKTa CleiyeT Hc-
nonsaosars npucnocodnesne (puc. I0), n, eacrapnsvnes coGol
NA8CTUHEY M3 OPrcTeRNa C yrayGneHueM, B LieHTPe KOTOPOro BPOBEHD
¢ BepxHe#t TpaHBD BMOHTHPOBAHH OTKDHTHE KOHTAKTH, NOACOBAMHEH-

/4
20

///5
0000
00000

Puc.I0. Yerpo#icTBO AJiA onpefesieHMA BPEMEHH KOHTAKTa Kal-

JH C IHJABKL

I - moBeTa; 2 - KOHTAKTH; 3 -~ MHAb; 4 ~ I'€HEPATOpP 3EYKO-

BOil 4acTOTH; $ - mepecueTHHil NpHGOp.
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HHe uepe3 reHepaTop WMmyAbcod (I'3~33) k nepecyerHoMy npudopy
ne-100.

YrayGneune 3aNONRAGTCR UCCHEAYGMOH NHABW, ¥ NPUCNOCOCAEHUE
ycTaHaBAWbaeTCA Ha NOABUKHO# naardopume npuoopa., MUKpPOBUKTEMH,
pacnoZoXeHHHMM Ha KOJOHKE npuéopa, KOHTAKTH USHTPUPYNTCA NOA
Kaniedl n nozpozaTCA K Helt Ha padoyec paccTofnMe, paBHOe 7 zene-
HUAM WKanH uwkpockona (0,49 um), HaxaTHeM KHONKM "MMnyasc"
NIyHEEP ONYCKaeTCA B KpallHee RUXHEE NONOESHHO ¥ 38MHK&6T LONb
KOHTPONBLHOTO yCTpO#CTBAa, a NepecyeTHui npusop puxcupyer Koauve-
CTBO UMIIyNbCOB, NpolleAUNX 33 BPEMA KOHT8XTA8 HK&MJIW C NOBEpX-
HOCTBI NHAW, JleNI@HNWSM YucHa UMNYIALCOB, NOKO3BHHHX NOpPeCUYeTHHM
NpUGOpOM, HA YUCJIO MMNYZAECOB B CBKYHRY NOAyYaeM MCTUHHO® BpEMA
KOHTaKTa. YacToTa MMNYJIBCOB rel. 2paTOpa KOHTPOIMUPYETCA C NOMOWEI
nepecyeTHolr 0 npudopa.

3.3. lloaroroBKa KOHTAKTHOrO npudopa K padore,

1) Npexne, ueM BKAVYNTH NPHGOP B CeTh, HEOOXOZMMO IOACOE-
AWHNTE KaGelb ONOK3 3JeKTPOAUHAMUYECKOM IOZOBKM K ONOKYy TIeHepa-
Topa, & npuéop 3azemanrs. locle 3TOro WHYyp NUTAHAA NOACOERU-
HUTBH K mpuOopy M BKAWYUTH B ce?h 220 B 50 ru.

2) OnHOBpEMEHHO 3A3eMNANTCA W BXINYALTCA B CETh T'eHepaTop
uMnyascoB I'3-33 u nepecueTHHi npudop.

3) Yepes 30 uue mocie BKANYEHMA Npuéopa (BPeMA nporpena)
ClleAyeT NMPOMSBECTH KOHTPONBHYK NPOBEPKY BpeMEHM KOHTAKTa Kaniu
XNALOCTN C NMOBEPXHOCTHO NMuAW, AJA Y6ros

a) IOZKNIYMTH KOHTPO/BHOE NPUCROCOOAEHME K CXEeMe IeHeparop
UMNYNbLEOB - NMepecyeTHuli npuoop;
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) HaHecTu NMMNETKOR Ha NayHxep Kanap BOZONPOBOZHOX BOAH,
8azanHNX pasMepus;

8) nepekJvuaTeNM NMaNa30HOB M3MEpeHWA NOCTABUTH B Tpedye~
M0oe MOJNOXeHMe B 38BUCHMMOCTM OT 38KaBaeMOI'0 BPEMOHM KOHTAKTA;

T) NOABECTH CTONMK, C PACNONOKSHHHM HA8 HEM KOHTDONBHHM
yorpoiCTBOM, K NMIYH®eny Ha pacCTOAHUEe, NpeLyCMOTDEHHOE Aasibliefi-
DUM NpOBAJEHMEM DKCNEDUMEHTOB, M HexaTh KHOMKY "uunyasc" Ha
OCHOBAHUN SJAEKTj IAMHAMUYECKOH TOJOBKM

I) CHATH NMOKB3AHWA NEPECYETHOTO Npudopa W pas3feliuTh MX Ha
YUCNO MMNYABCOB B CBK;

6) NpOACAXUTENBHOCTH KOHTAKTE CAeAyeT KOHTPOAMPOB&TH B Ha-
9ajie ¥ (ORUG CEepUH ONHTOB, NPOBOAMMHX Np# ORHOU u TOR we AAN-
TONBHOCTH KOHTAKTA.

3.1, Nopazox padoTH HA KOHT&KTHOM NpuGope.

I) Nlepex HayanoM paGOTH TWATEIBHO MPOLHTH AUC THIINPOBAHHOM
BOZO# ¥ CNApTOM, 8 3aTEM NPOCYWMTH: NIyHXep 3NEKTPOAMHAMUYECKOH
TONOBKK, MUNETKR ANA HAHECEHMA M CMNBA Kaleldb, 8 TaKX® ValKM
Nerpn ana cGopa npununued K Kanae nuau. Yawku llerpn BuCywuBa-
DTCA W B3BEUMBANTOA.

2) WecaenyeMyw MHAB DABHOMEPHO pachpezeluTh B yTayGAeHUM
RE8 "A0DOXKE™ KOBETH J NOMECTHTH NMOCAEZHWH Ha NpPeIMETHHA CTONUK
MHUKPOCKONA.

3) HaHecTm Ha MIYHXED NUNETKON K. UCCAEXYEMOM XMAKOCTH
(Ge@ BOBAYWHHX NMYBWPHKOB) pasuepoM IS zeleHud wkais MUKpPOCKona
(I,05 uM), nocile YerO BKAKYMTH CEKYHZOMED MAN NECOYHHE YacH.

4) MozpecTn MNAEBYD "ZOPOXKY" nmoa xamio (KaxaAwii pas cBexyw
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noBepXHOCTH) H& paccrosnue 7 Zenennft wxany mwkpockona (0,49 wm).

5) Mo ncTeveHnn I MMH © MOMEHTA BKADYEHAA CEKyHAoMepa Ha~
xaTh KHONKY "!Mnyasc " Ha OCHOBaHMM (JoKa 3JexTpornHampyeckolt
TONOBKH.

6) Kanio ¢ nuapp, HANEImER H ee NOBEPXHOOTH, CMHTH B 8apa~
Hee OPMI'ITOBJIEHAYN BSBCHEAHYD Ba AHAINTHYECHMX Becaxr Samky llevpn
TaK, 4Yro0H HA IAYHRXEPS HE OCTANOCH HH TBEDIHX YAOTHN, HH Kamexs
MCCIeLYEMOT'0 PACTBOpA, LOCAE Yero IUIyHRep ITDOCYWATE.

7) TuLL0CTL npuMelAEMas ANA NPOMNBRM NIyHweépa, vamex fler-
P¥ ¥ NUNETOK XZOAXHE OHTH XWMHYECKHM HEHATPaNbHOH K RCCAGAYEMOMY
PEuecTBy, Nerk0 UCNApATHCA M HMETH NOBEDPXHOCTHOE HATAr9HWO HE
BHUE TIOBEPXHOCTHOI'C HAaTAXEHUA HCCREAYEMOTO pacrsopa.

3cex arif4 TpeCOBSHMAM fIpn padoTe C YrAeBOZCPOIHHMA COeAM=
HEHM. MU OTBEYEET XUMUUECKM YHCTHR aTwaoBuHi chnupr.

2) HeoOxunuMoe WHMCAC Rameab B ONHTE UIA KOAYYEGHHR JOCTO~
PEPHOH HABGCKW ONpeZeliAeYCA B 3ABUCUMOCTH OT KOHIGHTPBUAR UC-
ClIeZyeNOTO pacTeopa, BpeMeHK KOHTAKTE M perjJaMeHTApyeTcd T0Y=-
HOCTHD &HanNTHYecKux BecoB (npu vacdore ¢ Becamn RIA-200 masec~
KA ROAXHA OHTH He Meree 2 MT').

9) Mocne HaGopa HeoOXOAMMOrO YWCHA Kaneld YANKA C NHABD
Nowemaercsm Ha 2 vaca B cyunnshufl mrag ( € = I00-I05°C), a sa-
tem Ha 20 MMH B SKCHKaTep ¢ 6E3DOAHHM XTQPUCTHM KadbuueM.

10) Mo ucrevenuu 20 MAH yauKa ¢ [HJABO B3BENHEAETCR HA
g:1aUTHYECKUX Becax. PeaynkTarH BapeunsaHui QUKCAPYNTCE B Xyp-
Hane HaGnpzeruf#t (npunoxenue Y).

II) Bec nunw ( Q& ), npuannuedt ¥ OofHON Kanae, onpexe-

ngeTcA JedeHWeM BENWUMIH HABECKU ( 8 } oroGpanuoyi npoGH, Ha
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gncno Kanens B onwre ( /L ) ¢ yveroM Beca MAB ( /M., ), CO-
xepxamerocs 5 /1l  Hannax pacTBOpa MCCAeAYEMOH KOHUEHTpaUUU:

a = 8 — M pae . (10
n
I2) Ina onpexenesns Beca IIAB B Kenae pacTBopa (len‘O,»qz)
Bomemnbanmen 5-I0 xapexs yoramamampaercs mx Bec ( M, mz ), a
8aTEeM B 38BUCHMOCTM OT KOHUGHTDPAUM¥ pacTBOpa NOACYATHBIETCA BEC
NAB

mn‘.= -% -,-gb-, M2, (11)

rre ( - KOHueHTpauus pactsopa, B %.

3.7.0puuep onpezeneuns axre3noHHo. cnocoGhocTy [TAB
B JIMHGMMYECKHMX YCHOBHAX

B KayeCcTBe npuMepa ONpeneauM 8ATEe3MOHHYD CNOCOCHOCTH pacT-
poros 1B ¢ kouuexrpanuen U,I; 0,2; u I% npu BpeMenw Kourakra
¢ yroasHo# naaso 0,005; 0,05, 0,I, 0,3, 0,5 & I,0 ceK.

B coorBeTcTaMM C M3ACKEHHOM MerTozmko#t (3.I.) rorosurca nuib
pasuepou 63-100 ux ua yram mapkn *I'".

llozgrorosxa npu6opa k padoTe " NOPAAOK €6 I JOBETEHUA Npon3=-
BOXATCHA KAK yKasawod naparpadax 3.3 u 3.4.

flocNes0BaTENLHOCTS ONpeZeTeHnit NpuaANNaHus NHAM K pacTBOpaM
pasnuyHoOft KOHUEHTpaUnu BeZeTCH OT BOAH W MajJHX HKOHUEHTPauri K
GonpuuM. MauepreTcs TeunepaTypa BO3AYXa M pacTs0p8, YCTaHUBAMBA-
eTCcA BPEMfl KOHT&ETA, ONpEAENACTCH BeC uuoTOR Yawku. BTN ZaHHHWe
3apocATcA B rpagu I, 2, 6 sypHoia HaGmoseHu#t (nprmoxedue Y).
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B rpafy 2 sanncHeaeTcs XapaKTepRCTHKE pacTBOpa (Brx IAB M KoH-
LeHTpaimmd), & TaKke pasMep Kemtd,

Ha miyHzep HacaxupBaeTcA Kalid KACTALAADOBAHHOM BOXH, pas-
mepoM IS menedHmit mo mase MAKPOCKON& OT MAYHESpa X0 HAXHe#t rpa-
HAIN Kamiu, B OCYWEeCTRAAETCA KOHTART ¢ OHABD. [locie ®TOro Kamif
C OHIbb cMHBaeTcA B qauxy [leTph. JUiA nojsyyeHmnd CpefHux 3HAYEHAR
A NMpOBEpPKH CTACWIBHOCTH DEe3yALTATOB ONHT IOBTUpAeTcA 2-3 pasa
(o 20 xaneas). Comepxnmoe vamxm [leTpPR BHCYURBAETCHA B TEUGHAE
2-x yacos npu €= 100-I05°, saTem momeuaeTCH B BKCHKATODP Ha
20 MUHYT B BSBeIMBAeTCHA. BeC YAHKA - NHAILD 3anudcHBaeTcA B rpady 5.

[lo pa3HoCcT# BECOB YallKK C NWIBD B 6eS OWIK ONpeneadcTCHd KO-
JAYeCTBO NmaM, npwiunmeit x 20 wamuAM, rpaga 7. llonydendoe 3HaUe-
HHe Beca OwIW NEeARTCA HA UACAO Kaneab, paBHoe 20, A pe3yapTaT No-
mewgeTcA B rpafy 9.

AHanorauHHe onpejeserusa NPOMSBOXATCA JJIA BCEro JuanasoHa
BpEeMEHU KOHTAKTOB,.

[locne BOXH TEXMM e OCpa30M ONpEReNAETCA KOANYECTBO A,
nprinnme#t k pacrsopam IB ¢ kornesrpammeti 0,05, 0,I, 0,2 n I1,0%.

KonnuecTBo IB B HaBeckax HHIW ompenendeM no gopmyme ( II ).

a) JiA KouueHTpammRu pactsopa 0,05% IB /1T, > l;OOx Lx

x 0,05 x 1000 = 0,3 Mr.

PesynpTaT BHUATAEM U3 JaHHHX Ipafu 7 ILAA 8TOr0 PACTBOpA R
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Lata ‘PacTBOp inewi gl{on—nofBec wa-:Bec §Hanec—§Bec ‘Kon-so

» 1°C in paswepiron- kaneanikm ¢ dauxm

‘Ka, T WM |HHIR

fxarmn §'1‘aI(Ta,§ §nwmn, §de3 ' iOeB ‘Ha T
icex. tor tmm, | :1AB, ixarum,
I 2 3 4 5 6 7 8 9
20/Y Boma 0,005 20  B,065I 8,0485 0,0I66 - 0,83
19%69 I5 ge. - " - "  II,00I0 10,9840 0,0I70 - 0,85
22° 0,I 8,0665 8,0485 0,0I80 - 0,90
- II,00I6 10,9840 0,0I7%6 - 0,88
1,0 8,0665 8,0495 0,0I80 - 0,9
. 11,0022 10,9840 0,0I82 - 0,91
0,054 0,005 8,0657 8,0485 0,0I72 0,01690,845
I -"- 11,0009 10,9840 0,0I69 0,0I660,830
I5 gex,
0,12 0,005 8,0667 8,0485 0,0I82 0,0176 0,88
IE  -"- II,00I4 10,9840 0,0I74 0,0158 0,84
Is mex. 0,I 8,0665 8,0485 C(,0I80 0,01740,87
" 11,0048 10,9060 0,0I88 0,0I82 0,91
1,0 8,0747 8,0485 0,0262 0,0256 I,28
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3anucHBasenM B rpady 8.
6) Lna xonuexrpauuu 0,I% IB

m =903 x20y o1y 1000=0,6 ur  r.;.
nAs 100

llaunye Tpads 8 Zenum Ha uyucAo Kenenb (20) ¥ 3anucuBaeM B
rpady 9.

Peay/pTaTh BHIOMHGHHHX ONpensleHHWi NMpUIUNAHEA NHJHM K pacr-
BOpaM npeAcTaBileHd Ha rpaduxe puc. [I. M3 rpaduxa cnexyer, uTo
Npy MUHNAMANBHOM BPEMEHM KOHTaKTa NHIECMAUMBADMAA CNOCOCHOCTH
pacTBOpPOB ¢ KoHuexrpauue#t b B npezenax O0,I-0,5% re3HauMTenbHO
OT/NNY8ETCA OT BOZH. IIp¥ npomonxuTensHocTH KoHrakra Gones 0,1 cek
NWecMaurBapkee AeiCTRME PCTBODPOR BO3pacTaeT Kak BO BPEMEHH,
TAaK W C KOHHGHTpauueid. Bce 2T0 BauHO NMpu L.IGOpe cmayusarens AnA

60pECd C MNMHIBK.

'Eg 140 ; —]
g /]
t 120 /),
o / /
3 —] s
T &

0 qgf a3 as 1.0

Bpema  KoHmMArmMa, cex

Puc.IT. 3armcinMoCTh IHJEYIaRIMBamUEidl CcnoCOGHOGTE DACTBOPOB
Ib oT BpeMEeHE KOHTaRTa IMJA ¢ Kaiuielt,
I-1,0% 2-0,2% 3-0,1% 4 - 0,05%; 5 ~ Boza
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4. OLEHKA CMAUMBATEJNEA LA LENEQ OPOHEHUA
4,]. TpeGoBaHns K OMAYHBATENAM

CuayuBaTenb [ONXEeH OGNAZATH CHEAYDHWMM XapaK Tepuc THKAaMH
{cBoitcTBAMR)?

I. He OHTs TOKCHYHHM M HE MMETH HENDUATHOPO 3anaxa.

2. Xopouo cOBMEMATHCA C WBXTIHMM BOAAME U, B DAZE ClYyuaes,
¢ AoGaBkamm conet M CE n GoaCP, ¢ Kouue 1.pauMamu xo 5-8%,
Jerk0 pacTBOPATECA B BOZe M pacTBOpexX COXM, ReBaTh yCTOHuuBHit
HepacclansapuuiAca pacTBOP.

3. B pacrBOpax WAXTHHX BOZ HE BHAWBATH ZONOJIHMTENEHOH KOp—
pO3NE MeTaJMyecKux TpyC u pa3pymaniiero MHCTpyMeHTa, He pa3py-
WaTh pEe3NHOBHE UAAHTH M He OATEH TO[IYUM.

4, BuTs adpeRTMBHNM B AManasoHe remneparyp -I0% +40°C.

5. 06nazaTh BpeMeHEM (QOpMNDOBAHUS AZCOPOUMOHHLIO GJA0R HA
TpaHuLe ¢ BO3ZAYXOM W TBepiuM TeiroM He Gonee C,I-0,2 cex. uin,
no xpakueRf Mepe, XK ITOMYy BPDEMEHH DAacTBOp NOJHNEH MMETER IMHEMIYEC-
KOe MOBEPXHOCTHOe HaTaxeHHe He Bume 40-43 spr/cuz.

6. 06nazaTh BHCOXOii aZIre3WOHHOK CNOCOGHOCTHR NDU KOPOTKO-
BpeMEHHOM KOHTS8KTE B OTHOUEHMH MuTell pa3nuyHOro BemecTBEAHOrs
cocraBa. O6ecneuuBaTh CMauyWBAEeMOCTH NHJAM B IUHAMUYECKUX YCA0BU-
fx (Bpeus Kouvakra 0,2 cex.) He xyxe, uewm 0,1% pacruop B B
CTAaTUYECKUX YCHNOBMSEX, 8 3GUEKTUBHOCTH MH.ECMAuMBaAHHA DAC TBODPOM
NIAB nonmua OHTE He MeHee I40% no cpaBHeHMI ¢ yuCTOR BOZOH.

7. CrouMocTs cMaympaTesf ONpeReNfieTCH 10Kas3aTeleM, ABIAKL-
mMMCH Npou3BeXeHneM padovef KowueHTpauuu cmayusatens (C%) Ha
crounocts rTonns I00% nporykta (L pyG), KOTODHY He ZIOAMEH Ipe-
BHWATH a Cc=60. (12)
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4,2, TIOpANOK OoneHKK cmadusarexneff.

Ouenka omauEBaTeselt no nywkram I, 2, 3, 4, 7 He Tpelyer cmeLE-
albHOTO PacCMOTpEHEA, T,K. 9TA OlleHKa JARGO OpooTta, JHOO He HB-
JAeTCA OpHTMHaJbHOM. OLeHKa no myHKTam § W 6 OpOM3BOLHTCA IO B~
menpABeXeHHHM MeTONUKaM .

Ilpr oLeHKe cmauuBaTenefl HEOGXONMMO CHeJIaTE OJeXyuuee;

I. OnpenenuTh KOHIEHTPAIM0 M MOBEPXHOCTHOE HATHAXeHHAe paoT~
BOpOB, COOTBETCTBYWUHE AJXCONCLMOHHOMY DABHOBEGHD.

2. CocTaBuUTh pacTBOpH B I1anasoHe OT KOHUEHTpaldE, COOTBET-
CTBYOUEY aJCOCLUAOHHOMY DABHOBECHMN 0 AEGCATHKPATHOTO SHAYEHHA ee.

3. Onpenenuts ANA KaxAoOro pactBopa ¢ AuHaM. B MHTEpBa-
ne 0,1-1,0 cex,

4, Onpeseau?s KONMYECTBO NuAW, Npunmnuett K Kanae NPUroTod-
JEeHHNX DPAcTBOPOP Ha8 KOHTAKTHOM NpUOOPe B AZMANa30HE BPEMEHH O-
I cek.

5. llocTpouts no noiyveHHuM ZaueuM § 2,3  3aBncumMocTH
KoluyecTna NpUaNMuei NMuAN 0T NOBEPXHOCTHOT'O HATSAKEHWA pacTBOpa
ANf BCETO AMBMNE30HE KOHUEHTpALMUA W ANA NPUHATHX BDEMeH 00pa3o-
BaHua Kanam, (puc. I2).

6, OnpezeauTts pafouyk 30HY KOHUSHTpauuit pacTBOPO® W Bpeue-
HN ux 3QdexTRBHOTO AeficTBUA, NyTeM NpPOBEAREGHMA Ha ypoBHe I40%
a(derTNBHOCTH AUHMNA napanyeNibHO# OCHM alGCLUCC, lipy 3TOM 061AcTsh,
llexauan Buwe 3TON JAWAMM, OyAeT ABIATHCHA 001acTBO 8(OEeKTUBHOR
padoTH CNauuBarens.

7. OnpezenauTs paGovyyn KOHUEHTpaumw cMayuparens. Cuaumsa-
Tellb OyZeT 3fdeKTMBER NpU OpOWEHNH, 6CAW KOHLEGHTpPALUS ero NeaxuT
B o0nacTi padouell 30HM, HAXOZALOHCA npaBee 3aBUCUMOCTHM Npununa-
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HUS NWJI# OT NOBEPXHOCTHOT'O HAaTANEHMA NPU BPEMEHN 00Pa30BAHMSA
HoBo#f nosepxiioctTu 0,2 CeK.

B KayecTBe npumepa Ha puc. I2 NpuBEZEHH 38BUCUMOCTH KOMU-
9ecTBL NpMIMNued NHAM OT NOBEPXHOCTHOrO HATAXEHUA ANA PACTBOPOB
pasaMyHHX KOHUeHTpaun# crxavusarensd I'E u npu pasAuyHOM BpENEHM
CymecTBOBAHUA HOBO# MOBEPXHOCTH.

3

-
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©
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T
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8%

T 1

Habecka neiau, me.
S

1 { 1 1 i I i 1 i

b
L=

[~
o

0 35 40 45 S0 5 60 &5
NobepxHocmroe Hamascenue *PY[emd

Pmc. I2. 3ammcuMocTh MuleysaBimEBawuel cnocoGLICTHE PacTBOPOB

Ib o mx NOBEPXHOCTHOIO HaTAXEHHA.

TOYKN NOJYUYEHH M3 T'PagUKOB I'3MCHEHMA BO BPEMEMN o’,u,, pact-
BOPOB PASMMYHOR KOHUSHTpALMZ, DAC. 5, M 3ABHCHMOCTH JJIA TeX Xe
DacTBOpPOB KONEYEOTBA NpMIANWEH K Kamie NHAX OT BPEMEHH® KOHTAKTa
pc. II. KpHBHe DpoBeleHH 4epes TOYKH, CONTBETCTEYyLUHE OJHNM H
TeM Xe BpeMeHaM (CLJIOWHHE JWHMM), U Yepe3 TOYKMU PABHHX KOHUEHT-
pauudt (DyHKTRpHHE NuHMM). PaGoyas 80Ha BamTpPUXO:8HA.
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TarAe FpapAKM SBAADTCA KOHIEHTPAUNOHHO-BpPEMEHNOR xapaxre-
PRCTRROR OmauHBaTend, C MOMOMED ROTOPOR MOXHO pemarh Sanaul,
CBASANNHEe C NPaRTHYSCKMM HonoxbsoBamrnem [IAB B ropHOM fexe,

8, OxoHvaTexbHHR BHOOD CMAIEBATONA DPORSPORNTCA IO NOK&—
SaTeAD CTOMMOOTN, NyNK? 7 TpedoBamnil, R saTeM U0 TORCEIROCTN
N COBMECTHMOCTE 8r0 C BAXTNHME BOXKEME X PACCOXaMN.

9. CooTapnAeTCcs macmopr cmaumparess (mpxtoxemme JI).

IHTEPATYPA

I. 1.H. TOPCKHH, A.H. PARMUEB, K.H. YEBOTAPEB. Odecmusm-
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cuaumsarene#t, C6."bopsda ¢ cmamrosom™ 7.I. M., msz-so AH CCCP,
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3. 1.A. PERMHJIRP. OHSERO-XMMES (VIOTAINONHHX TpOLECCOB,
HTH, M.-1., I933.

4, C.A, HAKWTVHA, A.5. TAYBMAH, C.X. SAKMEBA. ONIERO-XE-
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LA NONARJAEHES BHCOKOZMCIepCHO? Kmapuconepxameit muak, ABrope-
depar nmccepranss, TEuorpadma MIH, M., I969.
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CRCTIOPOD CMAUNBATOAef MDA UNNCYIQBANBANNE B IANRNIISCKNX YOAO-
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M., 782-30 Havew, 1972,
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Npunoxenne I

[loBepxHOCTHOS HATAKEHWS BOAW HA TPAHMULE C BO3AYXOM

H H ° H H ° H

+C o §tc : 6 itc i@
-8 76,96 IS 73,49 28 7;:;0
<5 76 42 16 73,34 29 71,35
0 15,64 17 73,19 30 78,18
+5 74,92 I8 73,05 35 70,38
6 74,78 IS 72,90 40 69,96
7 74,64 20 72,75 45 68,74
74,50 21 72,59 50 67,91

%, .46 22 72,44 60 66,18

10 74,22 23 72,28 70 64,42
II 74,07 24 72,13 80 62,61
12 73,93 25 71,97 20 60,75
13 73,78 26 71,82 100 58,85
14 73,64 27 71,66 110 56,89




Ilpunoxenve 1Y

Breus ‘ i Bpeun iBpeun 06-:flocroni~
o6pazo- : [locrosnkan ioGpasosa-; Mocrosn-}pasosanun san cra-
BamMA  : cranarnouerpaéum Kan- Has cra—éxannn, §naruouer-
Kaniu, §nu,cex * narwo- } cex ‘ pa, A
Teex i A : T werpa A | T

I 2 3 - 4 ' 5 ) 6
0,IC0 71060 0,245 31,100 0, 400 25,200
0,105 68500 0,250 30,700 0,480 23,I00
G,II0 66000 0,255 30,400 0,490 23,000
0,115 63500 0,260 30,000 0,500 22,900
0,120 6100 0,256 29,700 0,510 22,800
0,125 59000 0,270 29,400 0,520 22,700
0,130 57CC0 0,275 29,1000 0,530 22,600
0,135 55CC0 ,280 28,800 0,°4V 22,500
0,14C 53000 0,285 28,550 0,550 22,400
G, I45 5100 0,290 28,300 0,560 22,300
¢, 150 49000 0,295 28,100 0,570 22,250
0,155 47400 0,300 27,900 0,580 22,200
0,160 458U 0,310 27,4 0,5°0 22,150
0,165 44400 0,320 26,900 0,600 22,100
C,I70 432U 0,330 26,500 0,650 21,850
c,I75 42000 0, 340 26,200 0,700 21,650
G, 180 41000 0,350 25,900 0,750 ¢I,500
0,I85 40000 0,360 25,600 0,86 21,375
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0,190 39000 0,370 25,300 0,900 21,350
0,195 38000 0,380 25,000 I,000 21,325
0,200 37000 0,390 24,750 2,000 21,150

0,205 36700 0,400 24,500
0,210 35,300 0,410 23,800
C,215 34,500 0,420 23,600
0,220 33,800 0,430 23,900
0,225 33,200 0,440 23,700
0,230 32,600 0,450 23,500
0,235 32,000 0,460 23,350
0,240 31,500

[If noxexne J.

Rl e e L3

£l + ¥
JlaratBpenasKox-sosFacr-,Bec  :Bec :Hamec- :Bec nuansHor-3o
: .

o0 o0 oo

t° ,xon- §Kanennfnop lgguxn :umoroR ka, .Ces sIHAR HE
M H : : H

‘raxral tm }e¢ o tuamkw; r [ DB, I xanao,
: ¢ : : : . s

! : ipas- §nun5n,, r g fr o

: : 3 3 S : : '
i MOP o ! :
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: s Rannm 4 : . : :
: $ : 3 ; : : :
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Nlaonopr omaguBarens

1. HaumeHOBaHMe OMauMBaTeNsi W 6ro CrpyKrypHas dopuyina.

2. TOKCUYHOCEH,

3, Sanax.

4, CoBuecTHMOOTE ¢ waxTHOH Bozo# (mecrrocts © , pH).

5. COBMGOTHMOCTH C paccoNaMM.

6, CraTuyecKkoe NMOBEPXHOCTHO® HATAKGHMEe ¥ KOHLEHTpALMA, CO-
0TBETCTBYNWAE 8ACOPOUUOHHOMY paBHOBECHD,

7. {OHUEHTPBUMOHHO-BPEMEHHEA XapaKTEepHCTMKA CMAYMBATENA
ANA NHJM SHTPALUWTOBHX, XWDHHX M ANMHHONA&MEHHMX yrae#t (rpagux,
nyHk? 5,84.2.).

8. Nlokasarens croumoctd (NyHKT 7 § 4.I1.).



COREPEXKAHUE

BBEHEHHE® 4oeveqererocnertreorcorsssarerasasqercorcorased
1. 0 MexaHg3me yJapiyBaHAA OWIH NPY OPOWEHWH BONHHMA DACT-

BODPAME [IAB «.ovusvevaconsiosrscnalorsarnonscescvasnsansd
2. OnmpeneneHue IMHAMEYECKOTO MOBEPXHOCTHOI'O HATMKCHMA pACT-

BOPOB NOBEpPXHOCTHOAKTEBHLX BELIECTB.

2.1,

2.2,

2.3,
2.4,
2,5,
2.6,
2.7

2.8,

MeTOX H3MepEHAH NOBEPXHOCTHOTO HATAREHHA XEIKOC=
TE C IOMOWBN CTANATMOMETDA openevoespeessesvosssd
YoTpoHoTBO AIA DETYAMDOBAREA BpEMEHH MCTEUEHRS
REAKOCTH H3 OTANATMOMETPA «eenvevsnessssrravseds
ABTOMATHIPCKHA CMCTURK HAMEHD «eversonsevensoedd
MOHTAX TIPHOOPA +rsesnrrarsrssesranansnyessareadh
TIOLCOTOBKA HPHGODA K PAGOTE +veveseosssasrvsesdd
TIOpAKOK PAGOTH € MPHCOPOM eevevoessaresasossasdd
MeTOREKE ONPEARUCHHMS IMHAMAYECKOTC [OBEPXHOCTI.—
TO HATSTKEWAT oavevveenqencncenrorcensarsroeossdf
Tpimdep ONpeleASHA] IAHAMMYECKOTO NOBCPXHOCTHOIO

e

HATAXEHHEA DACTBODOE CMAUMBATCIEH oseeeesvoosnsi®

3. OmpenesieHMe anre3HoHHo#t cnocoGHocTA pacTBOpoB IIAB B AM~
HaMW9ECKEX YCJIOBHAX.

3.1,
3.2,
3.3.
3.4.
3.5,

Hmenplmroueﬂxe R R R RN N R R NN ‘?

%o g
o~

Yorpo#loTBO KOHPAKTHOT'O NMPHGOPA eeeeceasscnssnes
[IoATOTOBKA KOHTAKTHOTO NPUGOPA K PACOTE <.ess.

W W
x

TlopANOK paGOTH HA KOHTAKTHOM NPHONNE ceeveveests
lipaMep onpenesieHNs 8RN¢3KOHHON CIOCOGHOCTH !
B IHHAMMYEOKAX YCJIOBHSIX erereenreneceeeraenssdD

4, OueHka cMauMBaTeNeid WiA UEJaed OPOLEHML.
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4.1. TPeGOBAHAA K CMAYMBATENAM viessesssrasesseress dd
4,2, TOPSIOK OLEHKH CMAUMPATENEHR .cvovscrvasssoness &l
J[K'l‘epa'l‘ypa --.C.-o-ota--000-ouooccc‘bost‘aclolooco-oti-*?o

lelJlOleHle A.uac-.-uo--.;oo.ua;---.booo‘o-oooloobaioo-u* X
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METOIMKA OLEHKM THUIECMA WIBAKUETO T-IR623

JEVCTHAL PACTBOPOB THOBEPXHOCTHO- or I5.8,73
AKTHBHHX BEHECTB B IMHAMAYRCKUX Saras [7%
YCAOBUAX (IPM OPOWEHAN). gggax 380_’1

» em ~ 3,4 meu,
Pepaxrop ¥.D. Kyapawos ilena 25 xom.

Porampusr CETIT .JO3 AH CCCP mM. 0.1, lbmsmra.
Cpenue-KucioBckuil nep., Re 5
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