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1. Beegenne

Bonpockl BOLONOATOTOBKH H XHMHYECKOrO KOHTPOJIA 34 KayecTBOM TeX-
HHYECKUX BOJ, B TOM YHCJI€ U 3a KapOOHATHOH KECTKOCTbIO, HMEHT 00Jb-
1i0e NMPAKTHYECKOe 3HAUYEeHHe.

Kak uspectHo, o6pa3oBaHHe HAKHIIH Ha CTEHKAX DA3NUUHBIX Teml1005-
MEHHBIX aNnaparoB NPHHOCHT 6o/bLIOd yuepO Ha TCMJAOBBIX 3IJEKTPOCTAH-
HUAX H NPEANpHATAAX HedTsiHOH, HedTenepepabaTbizarolled, XHMHUECKOH il
MUOIHX JIPYTHX OTPACasiX NPOMBIILIJICHHOCTH, I/le AJ8 OXJA&XKACHHS afmapa-
OB ¥ XHMHUECKHX TIPOAYKTOB IIMPOKO KCNOJNb3YETCst BOAZ, COALPHKAILAT
SHAUHUTENbHOE KOJHYEeCTBO COJel KapOOoHAaTHOM »KEeCTKOCTH, KOTOpPAs COCTas-
asieT npeobaafarollyc 4actbh ooulell XKeCTKOCTH BOABI H ABJAACTCA GCHOBHBIM
HCTOMHHKOM Hakuneo6pasoBaHHS.

st OUHCTKY BOZABI OT NpHUMeECeH, B TOM HiICJae H OT KapOoHAaTHOH Kect-
KOCTY, CYIIECTBYIOT pasjHuHble QH3HKO-XHMHYECKHE MeTOAbl H CI0KHAT
Texnosiorust ee o6padorku [1].

Y1066l NPABHAbHO YKCI/JYATHPOBATh BOLONOATOTOBHTE/bHbIC Y CTAHOBK
npeaBapHTEJbHOIO0 yMSTUeHHs BOJbBI, HEOOXOAHM TUlATeNbHBIH ¥ Henpepbin-
HBIIE KOHTPOJIb C TIOMOILbIO ABTOMATHUECKHX NPHOOPOB 3a COLEprKdiueM co-
Jgeir kapGoHATHOH KecTKOocTH B obGpabaTbiBaeMoil Boxe. Haauume B npous-
BOJACTBE ABTOMATHUYECKUX HENPEePLIBHOASHCTBYIOLIHX aHaaH3arepos KapOo-
HATHOH KeCTKOCTH 00€eCIeUHT HaJeXKHYIO OUHCTKY BOABL OT coJeil kapOoHart-
HOIT KeCTKOCTH H TI03BOJACT NEePEeBeCTH BOAONOANOTOBHTE/bBHbBIE YCTAHOBKII
Ha 4BTOMATH3UPOBAHHOEC YNpas/eHHe, rie¢ aBTOMATHYCCKHE aHaaH3aTOPhL
KapGOHATHOH JKeCTKOCTH BOJbl OYAYT BBINOJHSTH POJIb JAaTUYHKOB CHCTEM b
a3TOMATHUECKOTO perynnponanus. ABTOMATH3aUHA KOHTPOJIS H peryiHposa-
Hue 2HAYUTENbHO NOBBICAT 3MMEKTHBHOCTb HCNOJNb30BAHUS BOJAONOATOTOBI-
TeAbHOTO O0OPYNOBaHHUS.

Jlns onpegeneHHs KapOOHATHOH XKECTKOCTH BOJALL B HACTOAUlee DBpems
HPpHMEHAIOT aLLHI[I/lMeTpI/ILIeCKIdIui METOL aHaJHh3a, o KOTOPOMY aHa JdH3HpYye-
MVIO BOAY TUTPYIOT CONSTHON KHCJIOTOH B NPHCYTCTBHH HHAUKATOpPA METHJ0BO-
ro vpatixesoro [2]. Taxoét MeTon onpeneneHHs KapGOHATHOH KeCTKOCTH
BOALI SABJSETCS MaJOYyBCTBHTEJbHLIM H HeceJdeKTHBHEIM. Camblil e cyuie-
CTBEHHDLI! HEAOCTATOK 3TOrO0 MeTOJa COCTOMT B TOM, UTO OH HE NO3BOJALT
C0314Tb HENPEePLIBHOLCHCTBYIOHNIHE aBTOMAaTHUECKHe NPUOOPLl A7 KOHTPOJA
Kapf,OHATHOU JXEeCTKOCTH HENOCPEACTBEHHO Ha INPOMBILIJICHHBLIN VCTAHOBKAX.
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IMpennaraeMblfi MeToJ onpenesieHHsi KAapGOHATHOH JKECTKOCTH HE HMeeT
YKa3aHHBIX HEJIOCTATKOB, MO3BOJAET CO3JaTb € MOMOIUBIO JIOCTYIHBIX TeXHH-
JeCkHX CPeNCTB HECJOKHBI 1O KOHCTPYKLUHH NpHOOP HENPEepLIBHOTO peficT-
BIsi 11 OTVIHUAETCST TEM, UTO ONpejeeHHe KapOOHATHOH KECTKOCTH NPOH3RBO-
ASIT 70 KOJUYECTBY BBIAEJIHBUIMXCS Ha KATOHE JMEKTPOXHMHYECKOH duefiku
YIIEKHCAOr0 KaJbllusg M THAPATa OKHCH MAarHHUsi BCJIEICTBHE 3JEKTPOXHMU-
4eCKOTO PasvioXKeHHus 6HKap60HaTOB KaJblUs H MAardHs MOHAMH THAPOKCHJIA,
00pa3yInMKUCa B NPUKATONHON 061aCTH IMPH NPOMYCKAHHH YePe3 JEKTPOo-
XHMH'IECKYIO iUeHKy caaboro mocTossHHOro Toka (25 + 100 ma/om?) [3].

[Toctpoennnie Ha 6ase mpearaeMoro MeTojla aBTOMATHUYECKHe aHAJH-
3aTOPH KAPOOHATHOH *KECTKOCTH BOJABI HENPEepBIBHOTO AEHCTBHA MOTYT GBITh
yCTAHOBJIEHbI Ha MNPOMBILLIEHHBIX YCTAHOBKAX, TJe HX MOXKHO OYIeT Hc-
MOJb30BaTb B KaYeCTBE NATUHKOB CHCTEMbl aBTOMaTHYECKOTO DEryJupoBa-
HHSI T€XHOJOTHYECKHX INPOIECCOB BOTOTOIATOTOBKH.

II. CymHocTh MeTona

CyumnocTs npeanaraeMoro MeTOoAa Onpeldesendsa KapBGoOHATHOH KeCTKO-
CTH BOADBI COCTOMT B CJEAYIONIEM: €C/IH 3JEKTPOXHMHUECKYIO suefiKy, COCTO-
ALY H3 KaToda M aHO/A, 3aNOJHHTb AHAJH3HPYEMON BOJIOH H MPOMyCKaTh
depe3 Hee NOCTOSIHHBII TOK, TO Ha KaTO/e MPOUCXOAUT aCCHMUSIIAS SJAeKT-
POHOR pACTBOPEHHLIM B BOJE KHCIOPOIOM H OOpPA30BAHHE T'HAPOKCHABHBIX
nonos. OOpasyiollnecs y KaTofa HOHBI FHAPOKCHIA HEHTPasU3yIOT GHKap-
OOHAT-HOHDI 10 4HMOHOB YTOJIbHOH KHCJIOTHI, KOTOPbIE, B3aUMO/IENCTBYS C Ka-
THOHAMU KaJblHs ¥ MarHus B ¢J1a0boHIeJOUHOl cpeae, 00pasyioT Ha HOBepX-
HOCTH KaT0Ja He DACTBOPHMDIH B BOJAE OCAJOK YIVIEKHCJOr0 KaJblHg U Mar-
nusi. Ha mosepxHocTH katoza ofpa3yercss TakKe TIHAPAT OKUCH MarHug
RCJAENCTBHE THAPOJN3a YIJIEKHCJOr0o MarHHg W YacTHYHO B pe3yabTare He-
NOCPEeACTBEHHONO B3aNMOJAENCTBHS KaTHOHOB MAarHHsl ¢ HOHAMH FHAPOKCHJIA.

TarnMm 00pazoM, Ha MOBEPXHOCTH KATOAA, MOIPYKEHHOTO B aHAMH3UPY-
eMy® BOILY, B pe3y/bTaTe 3JeKTPOXHMHUECKHX NPOILECCOB IPOHCXOIUT pa:-
JOXKCHHEe OHKapOOHATOB KaJblUHs M MAarHus, oOycJaB/HBaBOIIHX KapOoHaT-
HYI0 JKECTKOCTb BOJBI, H BBIJIIEJEHHE O0CAJKa, COCTOALLEr0 H3 YIVIEKHCHABIX
KaJbLMg W MArvusg ¥ YaCTUYHO THAPATA OKHCU MArHps, npx{ueM CTelNeHb OT-
JOXKEHHUs] 3TOI0 Ocafika 3aBHCUT OT KapOOHATHON »KECTKOCTH BOABI, UTO TIO-
3BOJ9ET OnpefeaaTb KapOOHATHYIO XKECTKOCTb BO/JbI MO KOJHUECTBY OTJIO-
JKUBILEroCs Ha KaToLe 0cajxa.

KonnuecTBo BBLIENHBIIMXCS Ha KaToAe KapBOHATOB Kajbllisi H MATHUY
M YaCTHYHO THApaTa OKHCH MArHHMsI MOXKHO H3MEPHUTh H3BECTHLIMH METOMA-
MY, HanpuMmep, (OTOMETPHUECKH IO KOJHUYECTBY OTPAKEHHOrO OT KaToja
CBET&, KOHIYKTOMETPHUECKH [0 H3MCHEHHIO HOBEPXHOCTHOFO KOHTAKTHOTO
COTMPOTHBAEHHST Ha TrpaHHIle Karolda ¢ 3JEKTPONPOBOAHOH cpeioH, ¢ To-
MOILbBIO &KTUBALHOHHBIX METOAOB aHasn H3a U T. A.

[Ipunensis B KauecTBe KaTOAOB MeTa/JIHUECKYIO TIPOBOJOKY HJAH dOJbIY
H HelPepBIBHO NPOTATHBAS HX Yepe3 3JEKTPOXHMMHUECKYI0 siueliky ¢ MpoTou-
HOll aHaJH3HpYEeMOH BOAOH, KapOOHATHYIO XXECTKOCTb MOXXHO H3MepsiTh
ABTOMATHYCCKH W HENPePBIBHO.

I1l. ®u3uKo-xUMHUECKHe OCHOBbI METO/Aa

I'lpn mponyckanuu uepes 3JeKTPOXHMHUECKYIO sUeHKYy € aHaJau3upyeMon
BOJOH ¢Jaboro mocTosiHHOro toka (25--100 ma/om?) na saekrpoaax OyAyT
NpUTeLaib CAEAYIOLLUE 3JeKTPOXHMHUYECKHEe H XHMHUECKHE peaKIHu:
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Hrak, B pesyabTare 3JEKTPOXHMHUECKHX H XHMHYECKHUX IPOILECCOB,
NpoTeKaloUuX B AYeliKe C aHAJH3HPYeMOH BOAOH, NPOUCXOMHUT pAa3JOKeHHe
HOHAMHU THAPOKCHJIa OuKapOOHAT-HOHOB H 00pa3oBaHHe Ha IIOBEPXHOCTH
KaToJa OCajKa YIJIeKHCJABIX Kaablus M Marausi. Ha anopme xe mpoucxomut
BblA¢JIeHHe KUCJI0POa, XJ0pa M APYTHX Tasos. ,

ITpu NpoNyCKaHUH uepe3 3/JAeKTPOXHMHYECKVIO dUeHKy C aHaJdu3Hpye-
MO¥ BOJOH NOCTOSIHHOrO Toka Oosee 100 ma/Om? NPOMCXOAUT 3JEKTPOJINA
sojLl [Ipy 3TOM Ha 3JeKTPOAAX MPOTEKAIOT CJeAYIOUIHe 3JeKTPOXHMHYECKH 2
H XHMHUUECKHE DeaKI[Hu:
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Hrax, B pesyabrare 3JeKTpPoJaH3a BOALI B NMPHAHOAHOM IIPOCTPAHCTBC
BLIIENSETCsT KHCJAOPOA H KOHUEHTPHUPYIOTCA HOHBI BOAOPOAA, 4 B NMPHKATOA-
HOM TPOCTPAHCTBE BBHIAEASIeTCS BOJOPOJA H KOHLEHTPUPYIOTCS HOHBI IHAPO-
kenaa. O6pasytoliyecst Y KaToia HOHLI THAPOKCHJIA HEHTpasiusymoT GHKap-
GOHaT-HOHBI 10 HOHOB YT'OJBHON KHCJOTH, KOTOPBIE, BCTYIAsi B XHMHYECKOC
B3aUMOJ€eACTBHE C KaTHOHAMH KaJbIlHs M MarHus, MalT Ha INOBEPXHOCTH
KaTo1a OCafOK, COCTOSIUIMI M3 YIJIEKHCJAbIX KaJbllHst M MarHus, a YacTHUHO
ruipaTa OKHCH Maruus.

Jns 0paBH/IbHOTO NPHMEHEHHS 3/JCKTPOXHMHUYECKOIO MeToLa onpenenc-
HUsi K2POOHATHOH JKECTKOCTHU BOJBI OOJbIIOE 3HAUEHHe HMeeT BOMNPOC BHIGO-
pa onTHMaJbHOH BEJHYMHBl IIJIOTHOCTH ToKa. [Ipw peuennn storo sompoca
MOXKHO LOCIO/Nb30BATbCA pe3y/abraraMu paboTul [3], rae NMpHBeleHL paw-
Hble TI0 MCCJEIOBAaHUIO 3aBHCHUMOCTH KOJHUECTBA KaTOAHOFO 0OCafiKa OT Be-
JWUilHbi IJIOTHOCTH TOKAa. JITH JaHHBIC TMOKA3BbIBAIOT, YTO KOJHUECTBO
KaTHJHOIO OCajKa € yBeNHYEHHEM NJOTHOCTH TOKa CHavaJjga BO3pacTaer,
JIOCTHF@eT MAKCHMMaJbHOTO 3HAaueHHUsl MPH MJOTHOCTH ToKa 0Kosao 100 ma/om?,
a 3aTeM Pe3KO YMeHbILIAeTCs.

Ulpn necnegoBaHHU CTPYKTYDPLI KaTOAHOI'O OCAAKa B 3aBHCHMOCTH OF
BCITMHUMHBL IVIOTHOCTH TOKA aBTOPBI paGOThl YCTAHOBHJIH, UTO IIPH NPHMEHE-
HHH ToKa Gosiee 100 ma/om? na xatome o6pasyercs MeHee MpouHas, pPhIXJaas
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MIenKa ocajka, a XHMHYECKHHA COCTAB 0CajKa MO Mepe NOBBILEHHS HOTEH-
JHaJja M IVIOTHOCTH TOKAa H3MEHSIETCS B CTOPOHY YBEJNHYEHHS COACPKaAHHY
PHIPOOKHCH MarHUA H APYTHX COJIefl ¢ OJHOBPEMEHHBIM YMEHbIIEHHEM COLEp-
AKalKs VIACKHCJIOrO KaJblHs.

YMEHEIIEHHE KOJMYECTBA KAaTOMHOTO OCAafKa M H3MEHEeHHe CTPYKTYphl
ocalka IpH IIOTHOCTH ToKa Gojee 100 ma/dm? oGbsicusieTcss TeMm, uTo 06pa-
3y10:1lHKCA ra3006PasHblil BOXOPO/ MOKPHIBAET MOBEPXHOCTb KATOAA MY3BIPh-
KaMH, KOTOpble IIPH OCa)KJIEHHH OCajKa paspuxJasior ero cioi. Ocanokx
OKa3bIRACTCs NIPH 3TOM IPOHH3AHHBIM OTPOMHLIM KOJHYECTBOM MEJKHX TI0p.
CBsizb Ocajka ¢ KaToJOM CTAHOBHTCS HENPOUYHOH, B PE3YJbTAaTe 4ero npo-
WCXOAMT OTPBIB €ro Iy3bipbKaMH BOAOPOAA, 00DA3YIOMHUXCSA NPU 3JEKTPOJH-
3€ BOJABL '

Msmenenue XMMHYECKOrO COCTaBa 0CAfKa OGBACHSETCS TeM, 4TO npun
f0oabUION NIOTHOCTH TOKA H NOTEHUHAJe 3JeKTPOoJa B OCANOK HAYMHAIOT
BBEIEJAATBCS THAPOOKHCH APYrHX NOGOYHLIX KATHOHOB, B Pe3yJbTaTe OTHOCH-
TeJHHOE KOTHUECTBO YIVIEKHCIOTO KaJbLHsi H MarHusi Ha (OHe APYTHX co-
JEl VMEHbUIAETCS.

IlprBenentble naHHble HMEIOT OUeHb BAXKHOE 3HAUCHHE A/ NPABHJbL-
HOTO INPHMEHEHHs 3JIEKTPOXHMHYecKoro Meroga, OHHM NOKa3blBAIOT, UTO AAA
BOCMPENATCTBOBAHHS HEKE/JNAaTeNbHBIX SIBJCHHH IPH BHIGOPE ONTHM aJbHOI
IVIOTHOCTH TOKa JAOJIKHBI YUHTBIBATBCH CJAEAYIOLLMe TpeGOBaHUS:

I. OAHOPOAHOCTD CTPYKTYPBHI KaTOAHOTO OCALKA.

2. BO3MOXKHOCTb TOJIyUeHHSI B HeM HauGOAbILEr0 KOMHUeCTBA YIJEKHC-
JIOTO KaJbIlUsl U THAPATA OKHCH MarHus.

5. Hanmenbuiee usmenenne pH posbr.

tla ocHoBannu nanubx paboTe [3], a Takke COOCTBEHHBIX IKCTIEPHMEn-
TanbHLIX HCCIEOBAHHA MOMKHO PEKOMEHAOBATb JJIS 3JEKTPOXHMUYECKOrO
MeTONA ONpeleseHUst KapOOHATHOH MKECTKOCTH BOJBl BEJHYHMHY MJOTHOCTH
ToKa B npejerax 25 = 100 ma/ox? Tlpu pekoMeHayemoii NMJIOTHOCTH TOKA
noJlydaeMblil Ha KATOAE OCAN0K HAHAYUIIHM 06pa3oM yAOBJIETBOpPSET Mepe-
UMCJCHHBIM Bbllle TPeGOBAHHAM, a NOOOUHBIE KATHOHBI TMPH 3THX YCAOBHSX
B OCaJOK IPAKTHUECKH He IePeXOLAT.

}V. Annapatypa n MeTOMKa 3KCHepHMEHTAJIbHOTO MCCAENOBaHUS
AJEKTPOXHMHUYECKOTO MeTona

Hasi monyyenuss 0caiKa Ha KATofe 3JEKTPOXHMHUECKOH sueiikH Gblia

co6pata SKCIiepUMENHTaJbHAst YCTAHOBKA, CXeMa KOTOPOM H300paxkena Ha
puc. 1. B kauectse MartepnasioB [/ H3TOTOBJEHHS] BCHOMOrATEJNBHBIX 1eTa-
Jeil, OTBCUAWIINX TPeBOBAHHSIM BLICOKOH XHMHYECKOI CTOUKOCTH, OLIIH BBI-
Gpawnnl proponiact-4 n ctexkao. K Marepuasam 3/1eKTPOJOB KpPOMe XHMHUe-
CKOH CTOHKOCTH MPENDABIAITCS CACAYIOUIHE JONOJIHUTEbHEE TPeGOBAHUS.
DNeKTPOLBL He JOKHBI PA3aaratbCs B pesyibTaTe 3JIEKTPOXHMHYECKHX NPO-
'LeCCOB, a HX IOBEPXHOCTb NPH 3TOM He HOKHA H3MEHATbCS. DTHM Tpefo-
BAHMSAM JyUlIE BCEro yAOBJICTBOPSIOT MJAATHHA, IPadHT, HUKeab, Mejb. [1pu-
MeneHue IJIaTHHOBLIX 3JEKTPOXOB OTPAHMYEHO MX BBICOKOH CTOMMOCTBIO, a
SJEKTPOJBI U3 MeJIM CPABHHTEJBHO JIETKO OKHCJAAIOTCA KHCAOPOAOM BO3JyXa,
ATO IIORHXKAET TOUHOCTL H3MepeHus. [loaroMy B KauecTBe Marepuasa amd
3/1€xTPOJIOB MBI BHIOpDa/IH TPAGUT M HHKEAb. BBIXOJHBIE KOHIBI FPadUTOBLIX
SJAEKTPOLOB OBIIM TOKPBITHL /ST JIYYLIErO KOHTAKTa MENblo, HAHECeHHOIl
3JERTPOJUTHUECKUM CIOCOGOM.

CrnekTpa/sibHBI aHaJM3 KATOAHOIG OCAfAKa BLINOJHSIM Ha CICKTPOTpAa-
(e rina MCII-67. ®aszoBpiii coctaB KaTOAHOTO OCAAKa ONpeLesiiu peHTre-
HOCTPYVKTYPHBIM METOROM Ha ycTanoBke tuna YPC-50MM; «xucaotHocTs
o1 — pH-merpom tuna JITT-58.

st u3aMepeHnst KOMHYECTBA CoOJell KapOOHATHOH ECTKOCTH, nepeues-
WHX M3 BOALI B 0OCaZoOK, (POTOITEKTPHUECKHM METOAOM [0 H3MEHEHHIO HH-

96

[



TCHCHBLOCTH CBeTd, OTPAXKEHHOFO OT NOBCPXHOCTH (POJLIH, BLINOJIISIOUIeHd
DOJL KaTo/a, HCHOoNb30Badl npHbOp, cxeMa KOTOPOro mpHBeaeHa ha puc. 2.

TuTpoBaRHble pacTBOPLL M BCAOMOIaTeAbHLIE PEAreHThLl FOTOBHJ/IH BECOo-
BLiM 1 OOLEMHBLIM METOJAMM M3 DEAKTHBOB Kiaaccudukaluu X. 4. n yi.a. Ha-
BCCHI B3BeMBaan na ananutHueckux pecax rtuna AJL-200 u pactsopsdil

B OMAMCTHAJIHDOBAHNION BOAE, MHKCCT-

R _ 6 + KOCTb KOTOPOH Outia pasna nydaio. s
|“lf‘—“' [IPHUrOTGRACHNHS CIHPTOBBIX PAaCTBOPOL
' K L LA HCHGJb30BAAH COUPT-PCKTHOHKAT.
Yo | HE
—
-4 r—-[‘
bC, 7 @,
L~ ! 2
Puc. 1. Cxewa  ancuepu-
MCHT U ILION YCTAHOBRH
Jids OAYUHCHISE ocalika co-
Jgeil KapOOoHATHOT XKCCTKO- Su 5}
¢TH HA KATOC 3J1CKTPOXIL-
MHUCCKOH stdcfixi: b —uc-
TOUHHK HOCTOSHROIO TOKA! Puc. 2. Cxena A1 H3MCEPCHIS
R — peoctar; £ ~—BBIK. 1O (OTOZACKTPUYCCKHA METUIOM KO-
yaredap;, K — xartol, A—- . JTHYCCTBA OTJAOYKCHHST COJeH Kap-
anox,  MA —ywunas- QOUATHON WECTKOCTH HA JIOBCPX-
HepMeTp HOCTH KdaTotad

UyBCTBHTENLIOCTL IICKTPOXKAHICCKOTO MeTOAA ONpeileidan la crai-
JPTIHLIX Tpo6aX, MPHIOTOBACHIILIX yTeM pa3daB/eiis CLIPOi BOLOUPOBOIL-
HOH BOALI OHAHCTHAAATOM. JKeCcTKOCTh ChlpOi HCXOALOH BOILL OMPeieant
AUMHMCTPUUCCKHEM  METOAOM.

V. dKcnepuMeHTadbHblE JIaHHBIE H HX 00CyxjeHuHe

FKCHEPHUMEHTAIBIOE HCCACOBAIThE IJICKTPOXHMHUECKOrO METGAA onpe-
Jesenns KapboHaTHON KeCTKOCTH BOJLL MPOBOMMJ/HM C [1CIbIO PCLUCHHI CJIe-
AYIOWMUX BOHPOCOB:

1. Yerauosseuue pazoporo cocrtapa KartOMHOrO oOCdidKa o onpeaeaenne
KOJHUECTBECUHIONO  COACPKANHA VIVICKIICAOrO Kajabllus ¢ CHAPATOM  OKIICH
Marnyg 1 noboUHLIX CoJei.

2. Onpefenaciie UYBCTBHTEABUOCTH 11 H3OHPATEIBUOCTH FTCKTPOXHMHUUE-
CKOI'c mMCToAa. !

5. llzyuenue BansHMs pPa3/HYHLIX (AKTOPOB fia MHTEHCHBHOCTL o0pa-
30B41Hs KATOANOTO 0CaJKa: TEMNEPATYDPHl, KHCIOTHOCTH 1 HHTEHCHBIIOCTH
fepeMellMBaling BOJADI.

4. Buiscienve BONpoca BO3MOMKHOCTH PErHCTPALHMH KOJMUECTRA KATOM-
HOro oCaiKka (POTOIJTCKTPUHUECKHM METOI0M.

K&K H3BECTHO, TeXHHUECKHE BOJALL, TOMHMO KATHOUOB KAJbLILHS M Mar-
HHST, COACPIKAT KATHOHLI APYTHX METa 108, DTH CONYTCTBYVIOULHE HEKOUTPO-
JAUPYEMble MPUMECH TAKWE MOIYT AABATb HA KATOAE OCAAKH COOTBETCTBYIO-
UIMX FHAPOOKHCEH M BIOCHTb TEM CaMblM NOPEWHOCTb B Pe3V/AbTaTL!
uamepcips. s BuIfiCHEN sl STOMO BONPOCA OBLLIH BLIMOJHEHLI CIIERTPANLHDI
i (a30opbIl aHAJIU3LI KATOJHOTO 0Ca1Ka, NOJYUEeHHOr0 13 CbipoH BOJONPOBOA-
Boit Boabl npu naorHoctH Toka 100 wma/dm® PesyabraTbl CHeKTpadblioro
ailafiy3a MOKasa/H, 4TO KaTONUbI ocamok cogepkur 97% Kauabnus u mar-
Hus W 39 npuMecell, HaHOOALLIYIO UACTb 3 KOTOPLIX COCTABJISAIOT B MOPSAKL:
yOLIRAlMs X KOTMUECTBA XPOM, Kene30, Maprauerl n atomunuil. Pesyrs-
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TaTul (pa3oBoro AH4JH3A TOKA3aJaH, UTO KATOAHLIA OCaJOK COCTOUT B OCHOB-
HOM H3 YTJEKHCIOrO Kalbliusi M THAPATAa OKUCH Mariug. KoJauuectso
APYTHX COJIefl, UMEIOINXCT B KAaTO/IHOM OCajiKe, 0KazaJoch 3a NPEAeaanMit
HYBCTBHTENBHOCTH YCTAHOBKH, paBHOil 3%, UTO CBHAETEJABLCTBYET O XOpOllei:
H30HPATCABHOCTH 3JMEKTPOXHMHUECKOTO Metosa. OMHOBPEMEHHO HCCIeL0BA-
e H30HPATeNbHOCTH 3J1€KTPOXHMHUECKOO MeTOJIa TPOBOAMI Ha CTaHAADT-
{ILIN PACTBOPAX PA3JHUHLIX KATHOHOB, NPHUTOTOBJEHHHIX HAa GHAMCTHIASAT::.

Ilpu stom OBLIO yCTaHOH-

4 4 JIEHO, UTO OCaKIeHHe He-

o0t alU, M
3 KOHTPOJUPYEMBIX KaTHOHOR
1600 B BH/AE HX TMAPOOKHCEH 14
%ol 2 —- KaToze 3JMEKTPOXHMHUE-
. - . CKOH stueHKH HabJaopaercs:
1200¢ g — IDH KOHLEHTPANNAX, TNpC-
1000+ BBILIAIOIWHUX HX COAepKa-
, IIHE B TEXHUUECKHX BOAX.

8901

[Tpunumas Bo slHVA-
5"0/ IHe  pe3yJ/abTaThl HUCCIeN0-
400 / 3aHMAd,  MOXKHO  YTBEp#&-
7 - A4Th, UTO 3JEKTPOXHMHUGC-
200 & Pricz-3Kb) . P ;
Kapdowarnnasn IKECITIKOCTS, n CKHHM MeTOoJ OmnpelecHuy
0 wo 500 30 400 347 KapOOHATHOM JKeCTKOCTH
BOJDbL BIOJHE OTBeYaeT Tpe-
Puc. 3. 3uBHCHMOCTL H3MCHCHMT  lokazanwii doto-  OOBAHUSM — H30MpaTesbHO-
AICKTPHYCCKOrO UPHBOPA OT  KOHIEHTPAHK  CO.CHl CTH. COJIH, He O6yCJIaBJIH-
2(211)60“211"“()]"’[ KCCTKOCTH BO1bI TPH BPOMTHY BpLICH- Raire Kap6OHaTHV]{)

KK KaTtoda B anaangupyemoll  soxc: 1 — 5 aur;
2 — 10 atur; 3 - - b5 aun

«
¥

KECTKOCTL BOABLI, OTJAara-
10TCH Ha KaTtoae nmpH IJIOT-
HocTH  Toka 100 ma/oau?
B3 HHUTOXKHBIX  KOJHUYCCTBAX, T. C. ,ZIEI}IIII)IFI MCTOHA TIG3BOJIeT ONMpeAeTAT,
B OCHOBHOM, TOJILKO COJH K8p60[[3THOl;I KeCTKOCTH,

Pesvasratel yccae10Bannsi  UYBCTBHTENBHOCTH — 3JEKTPOXHMHYECKOTO
MeTona ira cTanJapTHLIX Npobax MoKazaad, UTO 3dMeTHOe OTJIOXKEHHE CcoJeil
KapCoLaTiON »EeCTKOCTH Ha XKaTOJe 3JCKTPOXUMHUECKOH SueiKH 1absai01a-
CTCs TP HX COMePKAHUM B Boje OT 10 mKe-9k8/4 u Builwie, IPHUEM YYBCTRH-
IeAblOCTh METO/la 3dBHCHT OT BPEMENH BLIJCPKKH KATOAA B AHAJAH3HDY-
CMOH BORC.

]-Iplj Harpesanrn BOJALI KOJHUECTBO KATOJAHOTO OCaaka VBEJIUUUBACTCH,
upiien 1ipu 100°C wabmonaercss u3MeHClHe €TO CTPYKTYPLI: M3 POBIOIO W
CTLIQUIHCTO OH NPEeBpallaeTcss B OCTPOBOOOPAa3HbLIIL.

[lepeneumpaine (LUPKYJSALIA) BOAB YMCHBIIAET KGJIMUCCTRO KATOMLIIC-
0 OC&IKA, YTO MOKHO OOBSICHHTL CMEILIHBAHHEM UIeJIONHON M KHCJI0H cpeis
113 TIPHKATONOrO H IIPHAHOAHOrC NpocTpancTs. Bo msbexanue mepemerti-
BAUHs BOIBl AHOIHOC W KATOAHOE NPOCTPAHCTBA CJACAYET PA3AEJATH MEKIY
CO0OI! IOPHCTOH Ieperopoakoil (HanpumMep, TOPHCTBLIM CTEKIOM).

[anenenne KUCAOTHOCTH BOABL B HieqouHoil obnactu (pH > 7) wmasio
BJAHSCT Hd HHTCHCUBHOCTb 0OpPa30BaHHUs KATOAHOTO OCAjKa, B KHCJION IKC
CPOIAC OCaxACHHE KATOMHOrO OCagka yXyAUIAeTCs, UTO OOBACHACTCS PaCTBO-
pelisieM KapOOHATOB KaablUHg W MarHud.

Has pewenns BONPOCa BO3MOXKIIOCTH PCTHCTPALHH KOJHYECTHA KATOT -
1HOro ocalika MCCaIe10Ba ach HPHMEHHMOCTh (DOTOJEKTPHYECKOTO METONA.
Ha puc. 3 npupefena 3aBHCUMOCTb IOKA3aHWU{ (HOTOIIEKTPHUECKOTO NMPHHO-
pa 01 KapOOHATHON KECTKOCTH BOJBl IMPU BPEMEHH BBLACPKKH KaTONA
B anaansupyemoil poge 5, 10 u 15 munyr. M3 pucynka nuano, yto cyuecr-
BVIOTag OJHO3HAYNAY 3aBUCHMOCTD MEX/Y CTeNeHbIO OTJIOXKECHHA Ha KAaTOAL
OCaZKa YIJIEKHCI0rO KajablHsg ¥ IMAPATA OKHCH MarHus, 3aBucsAllas OT Kap-
GO1aTIOH XKeCTKOCTH BOALL, H MHTCHCHBHOCTBIO OTPAKEHHOrO OT MOBEPXHOCT!
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KATOA4 CEETa I03BOJseT ONpeleNsTb KapOoHATHYIO KeCcTROCTH or 10 mo
"800 Mmke-3K8[/a, TpHUEM UYBCTBHTEJbHOCTL MeTOJa ONpefensercd [JH-
TeJILHOCTBIO BLIIEPKKH KaToda B aHAJM3UPYeMOH BOIE.

{Ipy nmpuMeHeHUH (OTO3TEKTPHUECKOrO MeTOAA MJsi H3MEPEeHUs KOJi-
yecTsa KaToAHOIO ocajika 0co6oe BHHMAaHHE OJXKHO oOpallaTbCs Ha BHeELI-
HAH BHJ M CTPYKTYPY ©OCajKa, KOTOpbie 3aBHCSAT OT pAAa (akropos, xapak-
TEPU3YIONIHX PEXKHUM OCAXKIEHHs: IVIOTHOCTH TOKAa, TeMIlepaTyphbl, HHpPKyJ/A-
{{HH BOJbi.

Kak nokasajd wcc/e10BaHHsI, TPH TIOBBILIEHHH IJIOTHOCTH TOKa BBILIE
100 ama/Om? ocamox MosAyyaeTcsl PHIXJALIM W HepaBHOMepHBIM. To Ke caMmoe
Hab/roxaeTes W MPU YBENTUUEHHH TeMllepaTypbl BoABL llpu mepeMemnBanuM
B8Ol KOJIMUECTBO OCafka yMeHbInaercs. Bcee 3T (paKTOPLI JOIMKHBI YUHTHI-
BaTbCy Npu pazpaloTKe KOHCTPYKIHH Npubopa AJs HeNpepbiBHOIO aBTOMa-
THYECKOTO H3MepEeHUs: KapOOHATHON KECTKOCTH BOJBI 3JEKTPOXMMUUYECKHM
METOJLUM.

Buisonnt

1. TlpensoxkeH u HceaeAOBaH 3JIEKTPOXHMUYECKHMM METOJ[ OIPEeAeNeHH: T
KapOoHaTHOH KECTKOCTH BOMBL.

2. Majoxensl cymHoCcTh ¥ (PU3UKO-XMMHYECKHE OCHOBBI METO/4d.

&. VlgyueHBl OCHOBHBlE BONPOCH METOAA: UYBCTBHTEALHOCTb, H30Hpa-
TeALIIOCTh M HHEPILUOHHOCTh.

4. BulscueHo BIHsSHHe DPA3NHYHBLIX (PAKTOPOB HA HHTEHCHUBHOCTb 06pa-
BOBAHUS KaTOMHOTO OCAfKa: TeMOEPaTypPhl, KHCJAOTHOCTH M HHTEHCHBHOCTH
nepeMenIuBalusa BOMML.

5. IToxkasana BO3MOXKHOCTb PErHCTPALMH KOJMUUECTBA KATOAHOTO OCAAKa
~CoJell KapOoHATHOR XKECTKOCTH (DOTOJMEKTPUUECKHM MeTOAOM IO KWHTEHCHB-
HOCTU OTPaXKEHHOIO OT IOBEPXHOCTH (POJIbIH CBETA.
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