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METOIWYECKHUE YKAZAHUS [10

TTPUMEHEHUIO KOHIYKTOMETPUYECKOI'O

KOHTPOJIS JyId BEJIEHUA MY 34-70-114-85
BOJIHOT'O PEXXUMA SJIEKTPOCTAHLMH

Cpok zeiicteua ycranonnen ¢ 01.01.86 r. no 01.01.96 r.

HeitcTrue HacToAnx MeTOXMYECKHX yKa3aHMt paclpocTpaHAETCA Ha METOXBl H3MEPCHUR YACNBHOH
9JNIEKTPUUCCKOlt MPOBOAUMOCTH BOJL Pa3IMYHOr0 COCTaBa KOHAYKTOMETpPaMH pa3HbIx THIOB. B MeToanueckux
YKa3aHIAX PAcCCMATPUBAIOTCA TEXHHKA M3MEPEHUA SMECKTPHUECKO MPOBOAMMOCTH H MpaBuiaa 06paboTKH pe-
3yNETATOB B 1IEJIAX YCTAHOBICHHA KA4ECTBA KOHTPOJIMPYeMOii MpoGhI [PH ONEPaTHBHOM H HCCIEA0BATEIBCKOM
KOHTpOJIC BOAHO-XHMHYECKOTO PeXHMMa M BOXONOATOTOBKH, MOPAROK OOCHYKHBAHHA, IPOBEPKH M NMOBEPKH
KOHAYKTOMETPOB.

Ocoboe BHMMaHHEe B MeTOAMMECKMX YKa3aHUAX YACICHO KOHTPONMIO MaJOMMHEPATH30BAHHBIX BOX:
KOHJeHcaTa napa, TypOHHHBIX, GOJNEPHBIX ¥ BO3BPATHEIX, NUTATC/IBHOM BOABI IPAMOTOYHBIX KOTIIOB, 0becco-
JIEHHOH BOXBI M 00CECCONEHHOrO KOHREHCATa, 00BEAMHEHHBIX OOIIMM YCIOBHEIM Ha3B3HHEM "YHCTHIE BOAHL",
Jins Takux Box KOHAYKTOMETpHA ABIACTCA Hanbomee NPoCTHIM H HaIEKHEIM METOJIOM KOHTPOJLA.

MeTtoandeckue ykazaHUa NMpeJHA3HAYCHEI U1 NIEPCOHANA XMMHIECKHX IIEX0B, a TakKe MOryT ObITh Hc-
MONB30BAHBI LEXaMH TEIUIOBOM aBTOMATHKH 3JICKTPOCTAHIME W COOTBETCTBYIOIIMMH, CTyXOaMH paifOHHBIX
SHEPreTUYECKHUX YNPABICHHI, paGOTHHKAMH NMPOEKTHBIX, HAYYHO-HCCIICIOBATENLCKUX M HaNaNOIHBIX OpPraHu-
3anuif, OCYIECTBNAIOMMUX TPOCKTHPOBAHHE CHCTEM XHMHIYECKOr0 KOHTPONS, KCCIECAOBAaHWUA, HANAIKY H
yNpaBleHHe BOMHO-XMMHUYECKUMH PEXMMAMH TEMIOCHIOBOT0 0GOpYAOBaHHUA, OATOTOBKY CIEUHANHCTOB JJIA
YKa3aHHEIX 0Tpacneil 3HepreTHKHU.

MeTtoauueckue ykazaHus ABISIOTCA JOMONHEHHeM K pa3n. 4,5 "IlocoGus 1ua nsyyenns [Ipasun Texun-
dJeckoit IKCIUTyaTaunH IEKTpuYeckux craHuuii u cereif (M.: Jueprin, 1980) u "TumoBoit HHCTPYKUMH 1O
00BeMy XHMHYECKOTo KOHTPOMIA BOZHOTrO peximMa anekrpocTanmmii” (M.: CIIHTU OPT'POC, 1970).

1. OCHOBbBI KOHAYKTOMETPHH

Z.Z. Dnexmpuyeckan npogodumMocnts B0OHLIX PACMEOPO8 INEKMPOIUMOE

Croco6HOCTS pacTBOpa MPOBOAMTE INMEKTPUUECKUIT TOK XapaKTepH3yeTcs €ro YIAEeNBHOH 3NeKTpHde-
ckolt nposoaumocteio (Y3II), koTopas MponopLUHOHANEHA B OCHOBHOM KOJIMYECTBY HAXOAALIMXCA B HEM HO-
HOB H, CJICAOBATENIbHO, KOHLIEHTPALMH H CTENEHH AHCCOUMALMY PaCTBOPESHHBIX REIIECTB. DNEKTPHYEcKas Ipo-
BOJIUMOCTE 3aBHCHT OT MPHPOIHI HOHOB (MX MOXBIDKHOCTH) H TEMITEPATYPHI PACTROpA.

3asucumocts Mexny YOII pactBopa, MoMeIEHHOrO MEXAY 371eKTPOAAMH KOHAYKTOMETpHYECKOH
AUEHKH, M €ro CONPOTHBICHHEM XapakTepusyercs GhopMynolt

1
=— CMm/M; 1
2= Cwhi (1)

TAe ) - YACHBHAA dNEKTpHIecKas MPOBOANMOCTE, CM/cM;

£?- conpoTuBIeHHE pacTEOpa, OM;

¢ - BNIEKTpHYECKad NOCTOARHAA s4efiky (KOHCTAHTa), CM

B 3aBHCHMOCTH OT 3Ha4yeHMA dIEKTPHUECKOro conpoTuneHus YOII BbipakaeTcs Takke B MHKPOCH-
MEHCaX Ha CAaHTHMETp MM B MUIUTHCUMEHCAX Ha METP.

TMocToanHas g4eHKU 3aBHCHUT OT €€ TEOMETPHUECKMX Pa3MepoB (Turomanu 1 GopMEI SNEKTPOI0B H pac-
CTOAHMA MEXAY HMMM), a TaKKe Apyrux (aKTOpOB M MMEET Pa3MEPHOCTh B CAHTUMETPAX WM MeTpax. 3Haye-
HH€ MOCTOAHHOI MPUBOAMTCS B MACIIOpTE KOHIYKTOMETpA.

KayecTBo BoABI B CHCTEMAX OXNAKACHNA FEHEPAaTOPOB XapaKTEPH3YETCA YACHBHEIM COMPOTUBICHHEM
p (OMecM). Dra Benuunna o6patHa YIII:

_1

p [

¥4
Cootromenia Mexay YOII MOHOpacTBOPOB BEWIECTB, HaufoNee YacTo MPHUCYTCTBYIOMMX B BOAAX
9EKTPOCTAHLMIA, W MX KOHIICHTPAUMAMH NPUBEACHEL Ha puC. 1-6 nng Temneparypsl 25°C, KoTopas MpHHATa
CTAHIAPTHOH NpPH KOHTYKTOMETPHYECKUX M MOTEHLUHMOMETPHYECKHX M3MEPeHHAX. YIennHas 3NMeKTpHuecKas
HMPHUBOAMMOCTE BEILECTB, HE YKa3aHHEIX HA pHc. 1-6, MoxkeT OBITE paccudTaHa B TEX e AMAla3oHaX KOHIEH-
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Tpauuii (0,001-0,1 mons/n) no dhopmye (2)' u Tabmn. 1,
Zos =10° Ch(1-a/C +6c) MKCWem, ()

rae C — KOHLIEHTpalus pacTBOpa, MOJIL/JT,

A = IpeaenEHas SKBUBAICHTHAS 3JIeKTpUYeckast IpoBOAMMOCTS nipu 25°C (Tabn. 1), OM'I'cM2/(1‘-3KB);

2 6 - KO3 PULIEHTEL

ITo xapakTepy W3MEHEHHS IEKTPHYECKOM MPOBOAMMOCTH BOAHEIX PACTBOPOB BEMIECTBA MOXHO pa3fie-
JIVTH HA TPYINEI OCHORHEIE FPYTMIBL

1.1.1. CunpHEIC KHCIOTH H QCHOBAHMS.

Bnarosaps BHICOKOH TOABWKHOCTH MOHOB BOJOPOAA WM TMAPOKCHNA PAacTBOPH CHIBHBIX KUCNIOT M
menoucii Xopomo npoBoasT Tok. CooTHomenue Mexxy YOIT (MxCMm/cM) 1 kOHIEHTpalmelt (MI/KT, B Auanaso-
HE KOHLCHTpALWil 10 HECKOIBKHX NPOUCHTOB) y COHOM KMCHOTH AocturaeT 10, y exkoro Harpa - 5. Ilo-
CKONBKY CHJIBHEIC KMCJIOTHI H OCHOBAHMS TIPH HEOONBIINX KOHLEHTPALMAX TOJHOCTHIO JUCCOLMHUPOBAHE], 3a-
BHUCHMOCTH MEXKIY MX SNESKTPHUECKOH NPOBOXNMOCTEIO H KOHICHTpALWCH GIM3KH K NPIMBIM.

1.1.2. ConH CHIBHEIX KHCIOT H OCHOBaHHMIL.

TIONBIDKHOCTH WOHOB CONEll CPABHMTENHHO MANO PasNUYAOTCE MEKAY co0oif, NO3TOMY OTHOIICHUE
V3II K KOHUEHTPaUMH y 3Toi IpyNIbl BEUICCTE M3MEHAETCS B OTHOCHTENBHO Y3KUX Mpeaenax — ot 1,5 mo 2,5.
Jlnst NpHOMMUKEHHEIX OLEHOK MOKHO MPHHATE, YTO COJECOACPKAHHE TAKUX PaCTBOPOB, BEIPAKEHHOE B MIV/KT,
MPHMEPHO B JIBa pa3a MeHbIIE MX 3IEKTPHYECKON mpoBoauMocTH B MKCM/cM. Tlpu BEICOKOI cTeneHH aucco-
UHALMHA 3aBHCHMOCTh MEXIY 3NIEKTPHYECKOil MPOBOAMMOCTEIO H KOHLEHTpallieli y 9Toi rpynmsl BEmecTs (B
Anana3oHe KOHUEHTPalMii 10 HeCKONBKMX NPOLCHTOB) Takoke 6IH3Ka K MPAMON. ITi 0COOCHHOCTH MO3BOJIAIOT
BBIP@KATH CONECOAEPKAHUE PACTBOPOB HECKONBKMX BEHIECTB B YCIOBHOM KOHLEHTPAUMH Kakoii-1iubo omHoi

comu (NaCl). HIxame! HEKOTOPLIX KOHXYKTOMETPOB IPAXyHpPYIOTCA B €XMHHIAX YCIIOBHOTO CONECOACpXKaHHUA,
Takue NpHOOPE! HA3EIBAIOTCA COEMEPaMU.
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Puc, 1. Yaensaag J1eKTpHYecKas NPOBOAHMOCTL BOJHBIX PACTBOPOB 3JIEKTPOJIHTOB B Auanazone 0-160 Mxr/kr

* Kparkuit cripaBotuk Gysuko-XuMUMeCcKHii Bemaany, 8-¢ nsmanme JI : Xumnx, 1983.
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NPOBOIUMOCTH BOAHBIX PacTBOPOB JICKTPOJINTORE B AHanazoxe 0-1,6 Mr/kr
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Prc. 3. Yaerpnas 31ekTpHYecKas NPOBOJHMOCTDL BOAHLIX PACTBOPOB 3/1eKTPOAHTOB B Auanalone 0-16 mx/kr
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Puic. 6. Yaesbnas 31eKTpHUeCKasn NPOBOAHMOCTH BOAHBIX PACTBOPOB YI1eKTPOAHTOB B fuanalone 0-16 r/kr

Tabnuya /
[IpenensHas SKBUBAJIEHTHAS JNIEKTPHYECKAs IPOBOAUMOCTE M K03GGHIMEHTHI a, 6

DNEKTPOITHT A a 8
1/2 BacCs; 139,5 1,28 1,74
1/2 Ca (NCy; 130 1,35 2,0
172 CasSCy 105 2,89 3,7
112 CaCsy 124,5 1,37 1,2
12 CuCsy 131 1,33 | )
172 CuSC; 113 2,79 33
172 FeCs 137 1,34 1,05
Ve/:24 4294 0,37 0,35
HCiCy 417 0,36 0,4
HNCs 420 0,37 0,36
V.94 151,7 0,62 0,62
A 150,8 0,63 0,62
ANC; 144,5 0,64 0,36
172 K>55¢4 1514 1,24 1,14
LiC) 115 0,75 0,78
L10H 236,5 0,48 0,5
NAC 150,5 0,63 0,49
NENC; 145,3 0,64 0,55
Naby 126,0 0,70 0,5
12XaC 124,1 1,47 1,6
NaCiCy 110 0,77 0,6
NatF 106 0,79 0,6
172 VeSCy 100 2,7 1,6
112 ZnCss 130 1,48 23




1.1.3 Cnrabrie KMCITOTEI, OCHOBAHUA H HX COJH.

BcenencTeie cymecTBeHHOTO M3MEHEHHA CTeNeHH AMCCOUMALMH 3Toil rpymns!l BemecTs YOII Takmx
pacTBOpOB W3MEHAETCA He MHHeHRHO. [Ipy 3HaYnTeNEHOM pa3baBicHUM (B YHCTHIX BOAAX) Cla0ble KUCNIOTH U
OCHOBAHHA, TAKUE KaK YITIEKHCIOTa M aMMHUAK, TIOMHOCTBIO AUCCOLMMPOBAHEI H DJIEKTpU4ECKas POBOAMMOCTD
nx pactBopoB Onmmska Kk YOIT CHIBHBIX KUCIIOT U OCHOBaHHiA. ITo Mepe yBenMdYeHHS KOHLEHTPALMH CTElNeHb
JUCCOLMAIMM 3THX BEMECTB OBICTPO CHIDKACTCHA, COOTBETCTBEHHO YMEHBIUAETCA NPHPAIIECHHE HX JIIeK-
TpHYECKOi# TPOBOANMOCTIL

Coxepsxaiuecs B Boe HE AWCCOLMHPOBAHHEIE COEIMHEHHA, KOMNOWAHLIE M B3BEHICHHBIE BELICCTBA
MpaKTHYECKH HE OKa3BIBAIOT 3aMCTHOro BIMAHMA Ha VYOI BOAHBIX pacTeopoB. KoHneHTpaumo Takux mpuMe-
ceil Helb3a H3MEPHTh KOHAYKTOMETPHYECKHM MeToxoM. K 3Toit rpyrine BeIecTs 0THOCATCA KpeMHEKUCIOTa H
MHOTHE OPrAHHYECKHE COEIUHEHMS.

ITogo6HO AeCTKOCTH, WENOYHOCTH, pH yaeNsHas 3/1eKTpHYecKas IPOBOAMMOCTE ABIACTCA IPYIIOBEIM
NoKa3aTeNeM U XapaKTEpH3yeT COAepkaHUE B BOJEC HOHOB BCEX paCTBOPEHHEIX BEIecTB. HemocpeacTBeHHO
H3MEPHTH KOHLICHTpalLo BemecTsa no YOII ero pacrsopa MOKHO TOJIBKO B €ro MOHOpacTBopax. Jlng ompe-
JeJeHHd METOROM KOHIYKTOMETPHH KOHIIEHTpAlMH B MHOTOKOMITOHEHTHOM pPacTBOpe Kakoif-mubo onHOM
TPYNNEl COCAMHEHHH MCMONB3YIOTCH CHENMAbHBIE MPHEMbl NMOATOTOBKH NPOGH WM CElUaTH3UpOBaHHbIE
CHCTEMB! H3MEPEHUA PACCMaTPHBAEMEIE B pasy. 2,

Iokasarens YIIT MoxkeT OHITE HCNIOB30BaH UIA NPOBEPKH WIH YIIPOIUEHUS MOJHBIX aHATH30B MHOTO-
KOMIIOHEHTHEIX PacTBOPOB. OTa BO3MOKHOCTh OCHOBaHA Ha CRONCTBE aJUTHBHOCTH — HE3aBUCHMOCTH ORHA
OT JAPYTOif 3MEKTPHUIECKHX NMPOBOAUMOCTEH OTAEIBHEIX BEIICCTR B PACTROPAX HEBHICOKOM KOHUEHTparmu (o
Heckonskux I/xr). CornacHo sromy croiictBy V3II pacTeopa paBHa CyMMe SJIEKTPHYECKHX NMPOBOAUMOCTEH
coJiepKaluXca B HEM BemecTs. Ecmi, HanmpriMep, B XHMUYIECKU OYMILEHHOI WITH B KOTIOBOH Boje comepkarca
FUApaTHl, KapOOHATHI, XJIOPHIB!, CYyIbaTHl, docdaTrl, TO CyMMa 3ITEKTPHYECKHX MPOBOAMMOCTEH HaTPHEBHIX
coleif 3THX aHMOHOB, HafiieHHaA U3 puc. 1-6, nomwxHa O5ITh paRHa U3MepeHHOMH npu 25°C aneKkTpHyecKoit mpo-
BOAUMOCTH aHaITH3UpyeMoit mpoGEL.

/.2, Bauanue memnepamypus! Ha 31eKMPU4ecKyro nposooUMOCMb pacmeopos

TIpu yBenMueHHH TEMNEPATYPH! PACTBOPA BO3PACTAET MOABIDKHOCT HOHOB M CHIXKACTCA BA3KOCTH pac-
TBOpHUTENA, YTO MPUBOIHT K rosuieHuto Y 311 pacteopa. 3asucumocts YOI oT TeMnepaTypsl UMEET BRI

X = 1as[1+a,(7=25)] (€))

The ¥, M 7,5 - dIEKTpHYECKas NPOBOAUMOCTS NpH TeMIieparype 71 25°C;

O, - TeMIeparypHbIif K03 PUIMEHT 3MEKTpHUECKOi IPOBOXMMOCTH PACTBOPEHHOTO BEMECTBA, MPHBE-
IeHHBIH B TA0. 2.

BenuuuHa o, - HEMOCTOAHHA, €€ 3HAYEHUE 3aBUCHUT OT TEMNEPATYpH], MO3TOMY JaHHLIMH Tabl, 2 cre-
ZyeT Nojp30BaTkes B quanasoHe 10-60°C. TemneparypHelil ko3¢ PHIMEHT 1eKTPUIECKON POBOAUMOCTH Pac-
TBOPOB CHIIBHBIX KMCTIOT pareH NpumepHo 0,015, To ects nx YOII n3Mensercs Ha 1,5% Ha kaxasii rpaayc ot-
KIoOHeHHus Temneparypsl oT 25°C. Temnepatypusiii K03GQUIHEHT pacTBOPOB COMEH M NIENOYel COCTaBIACT
okoso 2% Ha 1°C. Ecnu B aHammsupyeMolt npoOe pacTBOPEHO HECKONBKO BemIecTs, B ¢opmyny (3) mox-
CTAB/LIIOT CPEAHEB3BEIIEHHOE 3HAUEHNE O, 160 o, Mpeodnanaromero CoeMHEHNAA.

Tabnuya 2

TemneparypHsie K03)HULMEHTE JMEKTPHUECKON IPOBOIMMOCTH 0., BOAHLIX pacTBOPOR 2NEKTPOJIATOB

pu 25°C

DIeKTPOJHT o, daexTponnt a, DIAEKTPOJIHT a, INEeKTPOINT a,
Z2c7 0,0151 |cacCh 0,0201 | AmsOy 0,0206 |COHCOy) 0,0150
HSCy 0,0154 | A& (O3 0,0199  |AaC 0,0200 | AzHCCs 0,0205
NaOt 0,0198 | A& CCs 0,018 |k 0,0191 | VALHACCs 0,0193
Kor 0,0194 | CarZCCy; 0,0207 | VANA O 10,0194 | NVAEC 0,0190

Xumudeckuii KOHTPONE Ha TETUTOBEIX M aTOMHEIX 3JIeKTpocTaHuusx. M.: OHeprus, 1980.

ITpn KOHAYKTOMETpUYECKOM KOHTPOIIE Yalle BCEro TpedyeTcs MpUBECTU U3MEPEHHOE NPH TeMIepaType
npoGsl Z3HaYeHHe MEKTPHYECKOH MPoBOAMMOCTH %, K 25°C mnm k Apyroi TeMiieparype, Jia KOTOpoil ycTa-
HOBJIEHEI HOPMBI BOXHOTO pexkiMa, [y IPHBEACHUA HCIIOIB3YETCS BEIPRKEHHE



Xas “Tra(r—35 24 MrCM/cM.
+a(7-25)

Y1066l HCKITIOYHTE HEOOXOMUMOCTD TAKHMX MEPECIETOB, B M3MEPHUTEIBHEIE CXEMBl KOHIYKTOMETPOB
BBOJAT YCTPOHCTBA TEMIIEPATYpHOH KOMNCHCALMH, MIPUBOAAUIME PE3YILTAT U3MEPEHUS K OJHOMN MOCTOAHHOM
TEMIEpaType, ykasslpacMmoii B macriopte npubopa. [Ipu pydroit TepMOKOMIEHCAIIHH, KOTOPas OGEIMHO IPHMe-
HAeTcA B 1a0OpaTOpHBIX KOHIYKTOMETpax, OAHOBpeMEHHO ¢ n3MepenneM YOIl HeoGxoaumMo onpenenuTs TeM-
THepaTypy npoObl Ha BBEIXOAE M3 KOHAYKTOMCTPHYECKO A4efiki M YCTAHOBHTB HAa 3TO 3HAUCHHE JIAMO TepMo-
KoMneHcaluy npudopa. [Ipu aBToMaTHUeckoH TepMOKOMMEHCALMA B M3MEPUTENLHYIO AHeliKy BCTpaMBaeTcs
TEPMOYYBCTBHUTENLHBIIN 3IEMEHT, U PE3y/IbTATEl M3MEPEHUA aBTOMATUYECKH NPHBOAATCA K 3aJaHHON Temmepa-
Type. Kax py4Has, Tak M aBTOMaTHIecKas TEPMOKOMIICHCAIIMH HMEIOT ONpe/IeNIEHHBIIH TEMIIepaTypHEIif K03¢-
¢HULKEHT, 3HAYEHHUE KOTOPOTO YKa3kIRaeTca B Nacnoprte npubopa. Yatue Bcero temmepaTypHelii ko3dduuueHt
TEPMOKOMIICHCALIMM NPHHHMAIOT PABHBIM O, XNopucToro Harpua (2% Ha 1°C). Ecnn TakuM KOHIYKTOMETpOM

KOHTpOTMPOBATH PACTBOPEI KUCIOT, MOTPEMHOCTE 32 CHET HECOOTBETCTBHA TEMITEPATYPHEIX KOPdHUMEeHTOB
cooTeeTcTBHA 0,5% Ha Xaxawii rpagyc OTKIOHeHUs TeMnepaTypsl oT 25°C. JInd4 noBslieHus TOYHOCTH H3Me-
PeHMit B MOAOOHEIX CITyHae CAEAYET RKIMOYUTH TEPMOKOMITCHCAIHIO (B KOHTYKTOMETPAX C PYYHOI TEPMOKOM-
TieHCanumeli ee MMMO yCTaHaBNHBAETCA Ha "HOPMAIBHYIO" TeMNnepaTypy AaHHOTo npubopa), uamoputs VIII u
TeMIEpaTypy MpoOEl ¥ MPUBECTH Y, K ¥,s 10 dopmyie (4) min 1o cooTBETCTRYIOWMMM Ipadukam (puc, 14-
19a). HeoOxoaumo OTKMOYATH TEPMOKOMIIEHCAUMIO NMPUOOPOB U MPH KOHTPONE YHUCTHIX BOX (Y.; MeHee 1
MKCM/CM), TIOCKONEKY TeMMNepaTypHEIil ko3GOHIUMEHT MEKTPUYECKMX TIPOBOAUMOCTE TaKUX BOX HEMOCTOsA-
HEH M BECEMA 3HAYMTENLHO OTJIMYAETCS OT O, COMEPKAIIMXCS B HUX MMPHMeceit.

IpH H3MEpEeHHAX NOBHIIEHHON TOHHOCTH, a TakxkKe IIPH METPOJIOTHYECKHX HCITBITAHUAX KOHAYKTOMET-
pa TepMOKOMITEHCAIHIO 3aMEHSIOT CTa0IIH3aLHell TEMIIEPaTyphl KOHTYKTOMETPHUCCKO#H A4eliKH MOTpy:;KeHH-
€M €¢ B TepMOCTAT WM Mojaveit B Hee TepMocTabnmusuposanHoit poGrl. K ctabunnsauuu TemnepaTyps! mpob
cleAyeT CTPEMUTHCA Y IPH KOHTPOJIE YMCTHIX BOJ, TAK KaK 3TUM JOCTUraeTCA NMOBHIMIEHHE TOYHOCTH KOHTPOJIA
M ynpoiaeTcs 06paboTKa ero pe3ynnbTaToB.

/3. Kongyxmomempui u KoHOykmomempuveckue aueiixu

KOoHIyKTOMETpHI COCTOAT U3 YYBCTBHTENBHOTO dEMeHTa (KOHXYKTOMETPUUECKOH AUeiKi) U H3MepH-
TENBHOTO NIpubopa, COEANHEHHBIX B OBLIYIO JNIEKTPHYECKYIO Lenk. B quefike Haxon4Tca Asa wiM Gonee ek~
TPoJa, KECTKO 3aKPEINIEHHEIX B KOpPITyce M3 JNEKTPOM30IALMOHHOT0 MaTeprana. Kopryc u snexrpoast ¢op-
MHPYIOT OIIPEAENICHHEI MOCTOAHHBI 00beM aHATH3UPYEMOil XUAKOCTH, YeM oOecneynracTcd HEM3MEHHOCTD
YCIOBHI u3MepeHHa. Yepe3 aneKTpoab1 U PacTROp, 3aTONHAIOIMMH Aueiixy, NPOIYCKAeTCI NEPEMEHHEIN TOK
HU3KOro HaNpsKEHHA, ICKTPHYECKOE COMPOTHBIICHUE JHUAKOCTH H3MEPAESTCA IPHOOPOM.

3nekrp0;1m KOHAYKTOMETPHMUCCKUX AYECK H3rOTARIUBAIOTCA M3 XUMHYCCKH CTOMKHX 3JICKTPOITPOBO-
JALMX MaTEpHalioB: IUIATHHEI, HepxKasetowmeli cramy, rpadura u xp. Kaxnas Aueiika xapakrepusyerca 3nek-
TPUYCCKOH TOCTOAHHOI, 3Ha4YeHHE KOTOPOil 3aBUCHT OT KOH(YUIypamuu 3JEKTPOIOB, X TUIOIAAM M paccTo-
AHUA MEKTY HUMH. [TocTosHHaA coxpaHAeT CBOE 3HAYESHHE TOJNBKO B OMpPEACICHHOM JHanaloHe 3eKTpHHe-
CKOif MPOBOAUMOCTH, BHYTPH KOTOPOro ofecrnedyuBaeTca JOMYCTHMAad MOIPEIMHOCTL H3MEPSHHA, YKa3aHHad B
macnopTe KOHAYKTOMETpa. Hcnonp3oBaHne A4eikH U4 KOHTPOIA pacTBOpoB, ¥YOII KOTOpEIX BEIXOAMT 3a Npe-
Iemsl ee pabodero auanasona, MPUBEAET K PocTy OMMOKH M3MepcHuA. PaGoumii auanas’oH 3nekTpHucckoit
MPOBOAUMOCTH fueiikH 3aBHCHUT OT MaTepHalia 3MIEKTPoAa M XapaKTepa WX MOBEPXHOCTH, YACTOTHI MEPEMEHHO-
ro Toka u pana apyrux ¢axropos. HanGonewmmii 1nana3oH UMEIOT A4YEHKN € NNATHHOBEIMU 3NIEKTPORAMH, IO~
KPBITBIMH TIJIATHHOROIT HEPHLIO.

Jna xoHTponsa uncreix Bog ¢ YOIT MeHee 5 MKCM/CM MPUMEHAIOTCS KOHTYKTOMETPUUECKHE A4CHKY C
61H3K0 pacHoOKEHHBLIMU 3JIEKTPoaMH 60mb1oli momanu (puc. 7-9). ITocToAHHEIE TAKHMX AYEEK COCTABIAIOT
5-200 cm. Ha Bomax mOBHIMIEHHOTO COJIECOREPXKaHU (X0 10° MKCM/cM) HcTonB3yloTes s4eifku ¢ 3IeKTpoAaMu
MEHBIIEH IIOWAAN, HAXOALIHMHCA Ha GONbLIeM pacCTOAHNM, HOCTOAHHbIE TAKHX AYeeK HAXOAATCA B mpeae-
nax ot 1 no 0,02 cm (puc. 10-12).

KoNHM4yecTBo 31eKTpoI0B B Adeifke MOXKET GEITH pa3nuuHbIM. B aByxanekTpoaHoii avefike (cM. puc. 9)
00a 371eKTpoJa U30MHPOBAHEI OT 3eMIIH, MO3TOMY MOABOA NPo6HI K Hell A0/KeH OBITH BHIIONHEH PE3HHOBHIMH
WIIH [I2CTHKOBLIMM LITAHTaMH. T4 e A4eifka MOXKeT OBITh YCTaHOBNIEHA B TPYGONPOBO € KOHTPONMpPYEMOoii
cpenoif, B 9TOM CITyJae €€ HapYXHBIH 3IeKTpol 3a3eMIIAETCS 1 DKpaHipyeT BHYTPCHHHH OT BHEINEHX JIeKTpH-
yeckux noneii. Takoil e NPUHLMI UCIIONB30BaH B TPEXANEKTPOAHOI Aueiike koHAykToMeTpa AK-310 (ee uys-
CTBHUTENGHEIN eMeHT "A" noka3an Ha puc. 8). B 970it aueiike 3a3emnennsiit kopnyc 1 Beimomusaer pons Ha-
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PY’KHOTO SIICKTPOA, A NMOAKIIOYaeMble 10 BEIOOpY BHYTPEHHHE 3IICKTPOAL 2 B Mape ¢ KOprycoM obpasytor
sueiik ¢ mocTosHHEIMHU 0K0J10 100 1 10 cM. IIpy noxkmoYeHHH BepXHEro aNekTpoaa 6o/kIei WIomany Aua-
naszoH usMmepenmii cocrasmser 0-1 mxCm/cm (0-0,1 MCm/cMm), Hmxknaero snektpoma 0-10 MxCm/cM (0-1,0
MCMm/cM). B tpexanexrponnoii aueiike [{JIOM Tymsnepro (cM. puc. 11) mrynepa ans npHcCOCAUHEHHS A4eiKu
K MpoGONpOBOJIHON JIMHMH HCHONHAIOT PONb HAPYXHLIX ICKTPOAOB W 3KPaHMpPYIOT NEHTPANbHBIH H301H-
poBaHHL 3aeKTpol. MeHss paccTosHME MEXAY LICHTPAIGHBIM U KpaifHUM 3JIEKTPOJaMH, MOMY4aloT A4Yeiiki ¢
pa3HBIMI NOCTOSHHEIMI Ha Pa3NUIHEIC AMANA30HB! M3MEPEHNMH.

'
Y
>1lr T ':
4K . v
e
N 74/

Pre, 7. YyBcTRATELHBIN 3eMeHT KoHTyKToMeTpa KJI-1-2 "Hmmymec™ ¢ npexesamu nimepenus 1-1000 mxCwm/cm:
1 - kopmyc; 2 - 3neKTpoasl; 3 - ocHOBaHHe; 4 - pyuKa; 5 - orpaxkaeHHe; 6 - mpobka; 7 - KIeMMbI

Puc. 8, YyncrerTembnsiii 3emeHT ""A" koHgykToMeTpa AK-310 ¢ nocrosnupivu 10 1 100 cm:
1 - kopmyc; 2 - KOAKCHANLHBIE NIEKTPOALI; 3, 4 - HPOKJIRAKH; 5 - TepMoOpe3HeTOP; 6 - WTYNEP; 7 - KIEMMHHK; 8 - KpbiUrka
10
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Puc. 9, flaeiixa koHnykromerpa ITK-67M ¢ npeneamu uamepenns 0,04-10 MKCMm/em;
1 - xopmyc; 2 - anexrponsi; 3, 4 - WITyRephl 151 MOABOJA M OTBOAS NPODLI;
§ - npoknanka; 6 - amoxcHARLI KoMnayHa; 7 - Kiaemmbt

Purc. 10. YyrcranreashLui arement kougyxromerpa KJI-1-2 "Huuyasc” ¢ npexenamu wimepennst 103-106 meCm/cm:
O6o3naqenna cm. Ha puc. 7
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- TePMOYYBCTBHTEIbHBIHA 3JeMeHT; 4 - Kopolxa, 3a:KHMOB

3

Pnc. 11. IIpoToynan TpexeKTPOAHAA KOHTYKTOMeTprYeckan sueiika IJIIM Tymsrepro, nocroaunsie 1-0,01 cm:
1 - xopuyc; 2 - 31eKTPOALI;

S3 0 INTNEANVOINN WAL NN

SRS ST I T DTS S

.
y

€HT; 4 - IMoBeCKa ¢ ymopoM

i a1em
5 - 600b1uKa; 6 - mpoxnanka; 7 - raiika;s 8 - KneMMHuas kopolka; 9 - TpyGonpoBoJ ¢ KOHTPOAHPYeMoii cpeaoii

TePMOYYBCTBHTEILHEI

Prc. 12. Ilorpyxnaa stueiixa ILI3M Tynrepro ¢ npegeaaMu uimepeHus 10-10 mxCm/em:

1 - xoprrye; 2 - rpaduroBbie JTEKTPOARI; 3 -
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Jns MeTponormveckux Leneii pazpaboTaHa HETBIPEXINCKTPOAHAA AUeiika ¢ IBYMA TOKOBBHIMH JIEKTPO-
JaMu (paGounMH) ¥ ABYMS MOTSHIMANBHEIMH (M3MEPHTENEHBIMH), ¢ KOTOPBIX CHUMAIOT 3HAUCHHNE MANCHUS Ha-
TIPAKEHMA Ha ONpPENeCHHOM YJacTKe AYCHKY ¢ M3BECTHRIMH FreoMETpUUeCKAMH pasmepaMi. Ha ocHoBe Takoit
saeiiku cosfan [NocymapcTeensEIt cnenuansHEL 3TanoH exuaMIs Y OI1,

KonayxroMerputeckue suefiki MOTYT GBITh NPOTOYHEIMH MITH HOTPYXHEIMHU. IIpoTounas aveiika (cM.
puc. 8, 9, 11) npucoenuHseTCA HENOCPEACTBEHHO k Touke oTOopa, 160 npoba 3anuBaeTcs B Hee. [TorpyxHas
sqeiika (CM. puc. 9, 12) omyckaeTcs B COCYN ¢ aHAMM3UPYEMO# AMIKOCTRIO MM YCTAHABIMBAETCA B TpyGOMpo-
BOJ ¢ KOHTPOIMpyeMoit cpenoit. ITonHoe 3anmonHeHne sdeiky ABIAeTCA 0643aTeNnbHEIM YCIOBHEM NIPAaBHIILHATO
H3IMEpEHHS, B Hell He TOJDKHO OHITBH IMY3EIPHKOB BO3AYXa, IMO3TOMY MOTOK JKHIKOCTH uepe3 Auciiky uiu ee Ha-
TIOJIHEHHE JOJDKHEI MPOU3BOMUTECA CHH3Y BBepX. B Mporecce skcmmyataumu Ha TOBEPXHOCTH DIIEKTPOAOR H
Kopmyca fuefiki MOTYT MOSBHTECA OTJIOKEHHA, UCKAKAIOIIHE Pe3yNbTaThl M3McpeHuit. Aueitkn Heo6xommumo
MEePHOANYMECKH OYMINATH COOTBETCTBYIOUIMMI PaCTBOPHTENAMH (cM. pasa. 3.2),

IHxans! KOHZYKTOMETPOR IPANYHpPYIOTCA B €AUHHIIAX YAENBHOMN 3neKTputeckoii MPOBoIUMOCTH. B mpu-
Gopax, NpeIHa3HAYeHHBIX JUIA KOHTPONA KOHUEHTpaumuii MOHOPAcTBOPOB, NMPUMEHAETCA rPaTyMpOBKa IUKAN B
eQUHNIIAX KOHICHTPALHii - TaKue MPHOOPET Ha3LIBAIOT COJEMEPAMH FUIH KOHIIEHTpaToMepaMy. Pe3ynsTatsl us-
MepeHna Y31 MHOrOKOMIIOHEHTHBIX PACTBOPOR LIe€C000pa3HO BRIPAKATh B CAWHHUIAX ANMCKTPUMECKOH MPORO-
IUMOCTH, IMOCKOIBKY 3TOT NOKa3aTeNb Gonce 0OBCKTHRHO XapaKTEPHU3YeT KadecTBO MpPOOBI, YeM YCIOBHOE
conte- conepkanue. [IpH Kcnons30BaHMM KOHXYKTOMETPOB IS KOHTPOJIS BOIHO-XHMHMECKOTO PEXHMA HOPMBI
cneny-
€T TaKKE YCTaHAaBNHBATh B enuHunax YOI, a mepecueT 3neKTpuueckoll MPOBOIUMOCTH B CONICOAEP)KaHHE BEI-
TIONHATE TONBKO B CTy4ae HEOOXOXMMOCTH NMPH HANAAKE CHCTEM KOHTPOJIA HIIM TEIUIOXHMHYECKUX MCIBITAHIAX.
B pane cmysaeB g CMEHHOTO MEPCOHANA YCTaHaBMMBaoT HOpME! Y 3! 114 HECKOTBKUX TeMIepaTyp npoOEL, BO
n36exaHue Heo6X0AMMOCTH IPHBEACHHA pe3ybTaToOB K 0Z1HOI TeMmnepaType.

2. KOHIYKTOMETPITYECKIIT KOHTPOJIb BOAHO-XHMHYECKOI'O PEXXIMA

2./, Ocobennocmu koRmpons Yucmou 600wt

TeopeTHueckd YMcTad Boga 00J1aaaeT COGCTBEHHOM NIEKTPHUECKOif MPOBOAMMOCTEED, 06YCIOBICHHOI
MPHCYTCTBHEM B Heil HOHOB H' v OH Bcnencreue auccolaimu monexyn H>O. VaensHas 3neKTpHyeckas
TIPOBOAUMOCTD TeopeTH4ecKH IHcTol Boxsl mpu 25°C paexa 0,055 MxCm/cm. DTO 3HAUEHHME HEOU[YTHMO B
PacTBOPAX MORBBIIIEHHOTO COJIECOAEPKAHUS, HO €r0 HEOOXOAUMO NPUHUMATE BO BHUMaHME MPH KOHTPOJIE YHC-
ThIX BoA ¢ YIIT menee 1 MxCum/cm.

Kak nokazano Ha puc. 13, Y3II u pH TeopeTudecki 4ncToil BOAH CYIECTBEHHO M HE IMHEIHO 3aBHCAT
OT TEMIIEPATYPEI, KOTOpPas BIMAET HE TOIHKO HA IOABIDKHOCTL MOHOB, HO M Ha CTEMeHb Juccoumanuu /1,0 u,
CIIEAOBATENLHO, HA KoHUeHTpaumo uoHor H' u OH. TIpn 3ToM TeMnepaTypHeii Ko3(pdMIMEHT 3mek-
TPUYECKOl MPOBOAHMOCTH YHCTOMH BOAK U3MEHAETCA He NMHHENHO U JocTuraer 6% Ha 1°C. Tlo 3roit mpruavHe
TIPH KOHIYKTOMETPHUYECKOM KOHTPONIE YHCTBHIX BOJ OOBIYHAA TEMIEpAaTypHas KOMIEHCAUNI KOHAYKTOMETPOB
cot- okono 2% Ha 1°C Henpurogna. Cnenyer, mo BO3MOKHOCTH, NIPUMEHATh YCTPOHCTRA A4 cTaOMIH3aluM
TEMIIEPATYPEI NPOGE! H KOHTPOMUPoRaTE Y IIT uuctoil BoAH NMpPH MOCTOAHHON TEMNEPATYPe KOHIYKTOMETPOM
¢ OTKIOYCHHOI TepMOKoMneH Catueil. Ecmu tepMocTaGuiausatua He OCYLIECTRIACTCH, ANA NPHBEACHHA H3Me-
PEHHOI! 4 TAKXKE U OLIEHKH KOHLEHTPALMY NTPMMecel B UMCTOM BOJE CNEAYET MOB30BATHCA PACUETHEIMM TEM-
NEpaTyPHBIMH 32BHCHMOCTAMM 3NIEKTPHIECKONH NPOBOXMMOCTH CHIBHO pa3faBleHHBIX conelt (AaClL VaSOy),
kucnot (HC/n H,COs) n ocvosannii (AaOH, AH,OH), npuseneHHbIMH Ha pUc. 14-19a. Dnextputeckyto npo-
BOJAUMOCTB IPOGEI M3MEPSIOT KOHTYKTOMETPOM C OTKITIOYCHHOI TEPMOKOMIIEHCAUMEN H Ha BLIXOIE M3 SUCHKH
ompeaensior reMnepatypy npoosl [To ogHOMy u3 puc. 14-19a HaxoAsT TOYKY, COOTBETCTBYIOULYIO W3MEPEH-
HLIM 3HaYeHHIM /K 7, , M, CMEIIasdch 1o Gmkaitielf K 3Toi TOYKe THHUH MOCTOAHHOM KOHILEHTPALMH pUMe-
CH JI0 nepecedeHus ¢ opaunaroii 25°C, ycraHaRnMBatOT 3M1EKTPHYECKYIO TIPOBOAUMOCTE NpoSwn ripu 25°C. Ec-
JIH B aHaIM3UpyeMoit pobe COAEpKUTCA MM TIpeobianaeT OfHa MIPUMECh, HalileHHOe 3HaueHHe KOHLEHTpa-
1K 6yJIET COOTBETCTBOBATE €€ COACPIKAHHIO B TIpo0e.

Yro68l pemuTh, KakuM K3 pHc. 14-19a creayeT nons30BaTECA B KaXKIOM KOHKPETHOM CITydae, HCXOIAT
W3 MpENTNonaraeMoro cocraBa KOHTponupyemoli npo6u ninu yenosuit ee moaroroeku, Ecnu, nanpumep, 610K
paboTaeT Ha rMAPa3HHHOAMMHAYHOM, BOCCTAHOBUTENBHOM MIH OKHCIHTEBHOM PEXUME ¢ MOAMETATHBAHUEM
aMMMAKOM, Npeobnanaromeii NPHMECHIO TEMIOHOCHTeNA GYAET aMMHaK, H KOHTPOJIL CHEXYeT BECTH € MOMO-
mslo prc. 19,19a. B o6ecconentoit Boie 1 py HEHTPANBHEIX PEKUMAX HCTIONB3YIOTCH rpaduku and AaC/unn
NenSOy (em. m. 2.2.2). TIpn koHTpoJIe ipeBapuTeNsHO H-KaTHOHHPOBaHHOH NpoGE NpHBeacHUE ), K, BEACTCH
no rpaduky mis HC/wm HCOs (eM. 1. 2.3). Eciin NpHHATE, 9To KOT/I0BadA BoAa GapaGaHHLIX KOTIOB, paGo-
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TAIOMMX Ha 00eccONeHHol Bosie, MpeaAcTaraseT cofoil pacreop MaOH, caeayeT nonp30BaTHEA puc. 18.
Hpumep 1. B o6ecconeHsoM KOHAEHCATE TIOCNE KOHAECHCATOOUHCTKH M3MepeHEL: ), = 0,15 MxCm/cM,
7= 40°C. TIo puc. 14 oueHuBaOT YCIOBHOE colecoaepxaHne npobel, pasHoe 0,2 MKr-okB/Kr (mpuMepHo 12
MKI/KT); CHIDKa1Ch 10 3TOH JHHUU A0 opaAuHaTh! 25°C, HaXOAAT: ¥,, = 0,08 MkCum/cM.
IMpumep 2. B nuratensHoif Bojie 3HEPro6IoKa, paGoTalOMEro Ha OKHCIMTENLHOM pPesKUME ¢ TOAIIENA-
yUBaHHEM aMMHUaKoM, onpeaenensl: ¥, = 0,45 MxCm/cm, 7= 35°C. Ilo puc. 19 conepxanve 473 b npaGe co-
CTaBUT mpuMepHo 1,5 Mxr-ake/kr (25 Mkr/kr), Y3II npo6ur npu 25°C - 0,38 MkCM/cM.
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Puc. 13, Bmsrme TeMnepaTyphl Ha 3TeKTPHYeCKY10 NpoBoaumMocts i pH TeopeTHueckH YHCTOH BOABI
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Prc, 14, Yaenenag 31eKTpH4ecKas IPOBOJEMOCTS Pa3baBieHHLIx pacTsopoB NaCl npu pasHoii TeMneparype
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Pric. 15. Yaennras 21eKTpHYECKan NPOBOARMOCTS pa3fanieHHbIx pacTBopoB Na,SO, npu pa3Hoii TemmepaType
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Pnc. 16, Yaemmaad aneXTpHuecKasn NPOBOIHMOCTE pasiaBaenusix pacTsepos HCl npu pazHoii Temnepatype
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Puc. 17. YaenbHas 31eKTpUdeckas NPOBOAHMOCTE Pa3Gap/ieHHbIX PACTBOPOR YIJIEKHCIOTHI
npH pazHoif TeMnepaType B fuanasoHe 0-50 MKr-3xB/Kr
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Puc, 17a. YaeabHad 31eKTPHYECKAs NPOBOAHMOCTD PACTBOPOB YIIEKHCIOTHI
1IPH pa3Hoii TeMneparype B AnanaloHe (-200 MKr-3kB/Kr
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Puc. 18. Vaenrnag anexkrpuueckasi NPoBOIHMOCTD pa30aBieHHLIX pacTBOPOB NgOH npu padHoii Temneparype
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Puc. 19. Vaen.nag 31ekTpHdecKkas NpoBOIHMOCTE paltaBineHHLIX pacTropor VHOH npn pa3noii TeMmepaType B Auanaione 0-

5,0 MKT-3KB/KT
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Prc 19a. Yaennnas aeKTpHYeCKas MPOBOAAMOCTL pacTeopos NH,OH
NpH pa3Hoi TemnepaType B Ananazone 0-30 MKr-3KB/Kr

B CCCP n 3a pyOexoM H3roTaBIHBAIOTCA KOHTYKTOMETPH ¢ JBOMHON aBTOMaTHYeCKON TeMmeparyp-
HOIt KOMITEHCAlel, KOTOpast BBOAMT JBE TeMIepaTypHuie nonpaBku: Ha YOIl TeopeTH4eCKH 4uCTOM BOAH K
colepxalieiica B Hell npumecH. B mpubope nporcxoaut BbruMTaHMe H3 obuwelt msMepenxoit YIII anek-
TPHYECKO TIPOBOAUMOCTH TEOPETHYECKH YHUCTOM BOABI MPH TeMilepaType IpoOsl. OcTaBlagcs pa3sHOCTE MpU-
Boautcs K 25°C (nmM K Apyroif HOMUHANBHOMN TeMIepaType) ¢ TEMNEPATypHLIM Ko3ddunneHToM IpuMecH ¢
MOMOLIBIO BTOPOr0 TEPMOKOMILIEKCA. Takue mpHOOpHl Ha3hIBAIOTCA KOHMAYKTOMeTpaMH yuctoif Boasl (KUB).
ITkana KYB HaunHaeTca 0T HYJNEBOTO 3HAYEHHMs, W MOKa3aHMA npubopa xapakrepusyror Y311, o6ycnosnusac-
MYI0 TOJILKO CocpaKalieiics B mpo0e mpHMechlo. Tak Kak B KMCJIBIX MITH NIEMOYHBIX CpelaX CKa3hIBACTCA
BIIAHME O0LIEro MOHa, TAKHE MPUOOPE! IPHMEHUMEI B PACTBOpaX HEHTPaNBHLIX costell, Hanpumep, nocae GCIL
¢ nowuramu B - 1 OH-dopmax.

2.2 Yoenvnas snexmpuveckan npoeodumocms u pH uucmuix 600

ITockonbKy HOHBI BOAOPOAA W THAPOKCHIA B JBa-TPHU-Pa3a MOMBHAKHEH APYTHX MOHOB, KOHLICHTpALMA B
npobe voHor H' u OH", xapaxtepusyeMas nokasaTeneM pH, okaamiBaeT 3HauuTeNbHoe Biausaue Ha YOIT pac-
TBOpa. 3aBUCHMMOCTE pH OT KOHUEHTPAUHH ¥ CTCNEHH JHCCOLMALMH 3JIEKTPOJHTOB, KOTOpas XapaKTepusyercs
OTPHLATENBLHBIM JIOrapudMOM KOHCTAHTHL AUCCOLMALM pH, TO €CTh OT MX 3IEKTPHUSCKOIl NIPOBOANMOCTH, M0-
kazana Ha puc. 20. Kax o m3 rpaduka, kamaoit KOHUCHTPAUMEA CONCPKAUMXCA B MPode KUCHOT WM IENo-
4eii COOTBETCTBYIOT onpe/ie/icHHbIe rpanuisl pH, Tak, B pacTBOpax CHIBHBIX KMCTOT WIM WENOYCH, KOHLUECHTpa-
v 1 Mr-3ke/kr, 3HaueHne pH HaxoauTcs B npeaenax ot 3 o 11, mpu 1 Mkr-sks/kr — B npeaenax 6-8. U3 storo
CIIeZy€T, YTO B YMCTHIX BOAAX 3Ha4YeHUE pH He MOXKET BLIXOIMTS 33 ONPEAENICHHDIC IPEACITBL.

B3aumocss3s Mexay YOIT u pH Haubonee 0THETIHBO NPOABIAETCS B YHCTHIX Bogax. CooTHOMmEHHE 2K
H pH nns cuibHO pa3taBleHHBIX PaCTBOPOB KHCIOT H IIEN0YCii pUBeacHo Ha puc. 21 u 21a g TeMnepatyphl
25°C. I'padpuk xapakrepusyer pH MoHopacTBopoB HauGoNee CHIBHBIX B YHCTOM BOAC KHCIOT H melIoueil. Be-
XOI Pe3yJbTaTOB M3MEpPCHHUIA 32 NMpeleNbl 3THX IPAHUIl CBUACTCILCTRYET 00 OmmOKax B BHIOJHCHHH aHAH-
30B. Eciu, HanpumMep, NpH HeliTpankHOM OKUCITHTENBHOM pexxume Y DI1 npo6rl nuTaTenbHOM BOAH! parHa 0,15
MKCwm/cM mipu 25°C, pH atoit BoABI He MOXKET BHIXOAMTE 32 6,4-7,8, mpu 0,3 MxCm/cM auanason pH paciuu-
purcs 1o 6,1-8,1. Tounoe msMeperne pH rayGoko 0GeccoeHHON BOABl 3aTPYAHACTCA €6 HU3KOM 3MEeKTpH-
ueckoit MPOBOAUMOCTBIO H HUYTOXKHOH GydepHoit eMKOCTBIO, YTO BIAMACT HA CTA0WILHOCTH [OTEHIHANA CPAB-
HUTENBHOrO MOMy3neMenTa. Ja KOHTpolXd pH BOAB! BEICOKOH HHUCTOTHI BEIPAGOTAHEBI CHELHATHHBIE METOXEI
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m3Mepenns. TIpH 3KkcniTyaTaHMOHHOM KOHTpOJIE OLEHKA rpanull pH 1o SMEKTPHYECKOi MPOBOXHMOCTH NPoOb!
MOKET BO MHOTHX CIIYHasX 3aMCHHUTS, H3MepeHHe pH YMCTHIX BOA.

Conocrarnenne YOII ¢ apyruMn nokasatensMH KadecTsa npoObl (pH, conepiaHue HATpHA M Ip.) He
TONBKO pacimvpAeT 06keM MHDOPMALMM 0 COCTOSHUM KOHTPOIMPYEMOrO NOTOKA, HO M IO3BOJIACT MONYYUTH
6oJice AETANBHEIE CBEAEHNA O COCTABE MPOOHL. DNeKTpUYecKas POROAMMOCTE U pH Gnarozapa 0THOCUTENBHOI
MPOCTOTE MX U3MEpeHHs M AOCTYMHOCTH NMpHOOpoB Haubojee YacTo MCMONB3YIOTCS A ONEepaTUBHOIO KOH-
TpOJIs BOAHOTO pPekvMa. OTH JBa 1OKa3aTend, kak OyAeT MoKazaHO HHKE, MOTYT CIYXWTh OCHOBOI1 JUIf Ae-
TaNbHOro aHAJIN3a COCTaBa Mpob.

Hzmepenue pH ¥ 3NeKTPUIECKOil MPOBOAUMOCTH YMCTHIX BOA TpeOyeT coGmoneHus paxa yclIoBHid, B
NEPBYIO OYEPEIb 3a1UTHI PG OT KOHTAKTa ¢ BO3XyXoM. CHCIIMANEHBIEC TpeGOBaHUA K H3MEPECHIIO pH YHCTHIX
BOJX M3JI0XeHB! B DKCIUTyaTauHonHoM mupkynspe Ne T-1/77 "O nopsake onpeneneuns pH B npeaenax ot 8,0
J0 10,0 nmutaTenbHOI BOAEI MPAMOTOYHEIX KOTJIOB CBEpXKpUTHUeckoro AasneHud (CK]l) naGoparopuriMu pH-
Mmetpamu” (M.: CITO Corostexanepro, 1978). He MeHee BaXXHEIM YCJIOBHEM MPABMILHOTO ONPEACICHUA ABNA-
€TcA NpUBeAcHNE pH, U3MEPEHHOTO MPH TEMMIEPATYPE 7 K pHs. MOCKOIBEKY YCTPOICTBA TeMIICPATYPHOH KOM-
neHcanuy pH-MeTpoB KOMIEHCHPYIOT ToJkko m3MeHeHue 3J]C 31eKTpoaHoii CUCTEMBI M MOIyYaeMHIi pe3yiib-
TaT XapaKTepu3syer 3HaueHHe pH npu Temnepatype npo6el. YToGH MOBRICHTE TOYHOCTH M3MEpEHHUii, CIIAYET H
B 3TOM CJIy4ae MCIOJIB30BaTh CTAOUIM3AIMIO TEMITEPATYPEI NPoGEL. ECM 3TO He OCYINECTRIACTCS, UM NPURE-
Zenns pH; x pH»s MOxHO Hcnonbs30BaTe HoMorpaMMy BTH w3 3xcrumyararmonnoro nupkynspa T-1/77, no-
CTPOSHHYIO 11 BoJ, cofepkamnx CO, u AH; (puc. 22). bojiee TouHsle pe3yNbTaTsl JafOT puc. 23-26, paccan-
TaHHEIE U1 MOHOPAcTBOPOB pa3daBneHHEIX kucnot (HC/ H,CO3) w menoueii (MH,OH, NaOF). Brbop coot-
BETCTBYIOMIETO Tpaduka MPOHU3BOUTCA 10 TeM ke COOOpaXeHHIM, UTo M BhIOGOp rpaduka mpueeneHus YIII
(cMm. pasz. 2.1).

Hiwke paccMaTpHBaloTCa CNOCOGEI OLIEHKH COCTaBa MpOGHI 110 U3BECTHHIM 3HAYCHUAM ) ,, M 27235 IpH

Pa3HBIX BOAHO-XHUMHYECKHUX PEXKHMAX.

phiss
i

19
2
¥
) = A
, SN
s
7
F; —nfr]
\ b
‘ 2
‘ N
A
s g
2
b 4
0 /FHF’J
1 07 0% o

Kmequm wrean8 ke

Puc. 20, 3navenne pH BOAHBIX PACTBOPOB KHCJIOT H OCHOBAHHII B 3aBHCHMOCTH OT HX CTENEHH JHCCOLMAIIMH H KOHUSHTPALHH
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Pac. 21 a. Inexrpudeckan NpoBoAnMocTh H pH BopHbIX pacTBopos NeOH npu 25°C

2.2.1. MuapaswHo-aMMWAYHEIE, BOCCTAHOBUTENBHEIN, OKMCIMTENBHEIN B NMOAMIEIAYUBAHKEM DEKIMbI
Ha GJIoKax ¢ VCTaHOBKAMHU 00eccoIUBaHNA KOHIEHCATA

IMurarenpHas Boxa, KOHAEHCAT TYPOHHEL M KOHACHCATHI MPo0 Mapa NpH 3THX PeXMMAX MPEACTABIAIOT
cofoif pa3baBIcHHEIE pPacTBOPHl aMMHaKa ¢ HEKOTOPO (B HOPMANBHBIX YCIOBMAX HE3HAYHTENIBHOI) moneit
JpYrux npumeceii. IIpu nocToAHHOM 06ECCONMBAHUY BCET0 KOHASHCATA HAKOIUICHHME YITIEKHCIOTH U JPYIHX
TiprMeceit B BoZax Takoro 6J10ka ManopepoATHO. UTofbI OLEeHNTS cocTaB Npob M NPHBECTH H3IMEPEHHOE 3HAYE-
Hue Y, U pH x 25°C, ucnons3yot rpaduku Ha puc. 19, 19a u 25. Eciu B koHTponupyemoit pobe conepxanue
MOCTOPOHHHX BEIIECTB Mal0, KOHLCHTpalun /775, HaltleHHEIe o 060mM rpadukaM, 6yayt 6amsku. Hecoot-
BETCTBHME MX CBUACTENLCTBYET O HATWYMH B npobe aApyrux npumeceit. Touky nepeceueHns HalIEHHLIX 3Haue-
HUil Y, W 2/75s HaHocAT Ha rpaduk puc. 21. Eciau xoHTpompyeMan npoba ABIA€TCA HHCTHIM PaCTBOPOM /73
M BCE U3MEPCHHUR BLINOIHEHAI NMPaBUILHO, 3T TOYKa OYACT HAXOAUTLCA BONM3M TMHUN pH MOHOpPAcTBOpA IHA-
POOKHCH AMMOHHA H, CIENOBATENBHO, YHCTOTA TEMIOHOCHTENS U NPHOOPEI KOHTPOIA HAXOAATCA B YAORICTBO-
PUTEARHOM COCTOAHUH. PacrionoxkeHne TOYKH Hax MUHMCH Y -pl HEBO3MOXKHO M CBUIAECTENBCTBYET O HENpa-
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BWIBHOIL paGoTe npuGopos. Eciit B npobe ecTh Apyrue, mpuMecH, TOYKA NEPECEUCHHT M3MEPEHHRIX 3HaYeHHMIt
X, M pH:s 6yaet pacnonoxena Hibke THHHH X - pH, 4To ykassIRaeT Ha HEOGXOAHMOCTD BBHITIONHEHHA ROMION-
HMTENBHBIX aHAJIM30B A TMOMCKA 3arpa3HeHus. B sToM cnyuae ciiexyer, npekae Beero, 00paTuTs BHUMAHUE
Ha NoKa3aHua KOHAYKTOMETpa ¢ NpeARapHTeNbHEIM H-KaTHOHMpoBaHWeM mpobs! (cM. pasa. 2.3) .

pH P
§o o
» 22
T
4
» 2 £0
9 : kg
. a0

vH
Pnc. 22. Homorpamva BT npusenenus k pHis Jinst YHCTRIX BOJ, COXCPAAIIMX YTIEKHCAOTY H AMMHAK
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Puc. 23. 3navenme pH pasiarnennrix pacreopos HC-£ B 3aBHCHMOCTH 0T TeMIepaTypst
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Puc. 26. 3nanerme pH paibaBrentrix pacrBopos NaOH B 3aBHCHMOCTH OT TeMIEpATypLI

Puc. 19, 19a, 21 u 25 MoryT GHITh Takske KCMONR30BAHBL A7 YCTAHOBIEHWA HOPM IPH PETYIHPOBAHMU
pexuMa JJ03UPOBaHHS aMMuaka B KOHTYp Gnoka. IToanepxaHne ycTaHOBICHHBIX IO HHM 3HaueHUH CKTpUye-
CKOM IPOBOAHMOCTH M pH nuUTaTeNBLHOM BO/B! MITH KOHAEHCATA Napa 0cBOGMKAAET NEPCOHAN OT HEOOX0AUMO-
CTH PY4YHOrO ORpEJe/IEHNA KOHUEHTPaLHH A7, o6nerdyacrcs Hanaaka CHCTEMEI aBTOMATHYECKOTO JO3HPOBa-
HUA aMMHaKa.

ITpumep 3. YaenpHas sneKTpHYecKas NPoBOAMMOCTE U pH poGl KOHAEHCATa MEPErPETOro napa KoTia
CBEPXKPUTHYECKOrO JaBjicHHdA, paGoTaloulero Ha aMMUAYHO-THAPA3MHHOM pexuMe, onpefeNeHsl paBHBIMH
cootBeTcTBeHHO 3,1 MXCM/cM 1 8,65 npu Temnepatype npoGsl 35°C. Tlo dopmyne (4) VIII mpusoaurca K
25°C ¢ TeMnepaTypHbIM K03 duumenTom ant MHOH (eMm. Tabn. 2):

py=—E = 3.1 =2, 60 MKCM/cM.
1+a,(r-25) 1+0,0194(35-25)

ITo puc. 25 onpenenderca comepxaHue aMMuaka B npoGe, pagHoe |5 Mkr-3ke/kr (255 Mkr/kr) u pH
npoGel mpu 25°C, paBHoe 9,0. Touky nepeceyeHUs BENUIHHEL ¥ ,; ¥ pH)5 HAXOAAT Ha puc, 21, OHa HAXOAUTCA
BOmI3n nunvu 32 - pH nns AVHOH, uto ceraeTensctyeT 06 OTCYTCTBHH B Po0€ 3aMETHBIX KOMMYECTB Jpy-
TUX ImpHMecer,

2.2.2. Obecconennas Bofa nocae OCJI u 2-it ctynenu ofecconBanus 1 BoJa B KOHTYpe 610k0B, pabo-
TAIOUINX HA HEHTPANbHOM DeXUME

Bopxa na sexone uz PCJI xonneHcaTooaHcTkH M nocne GuasTpoB 2-# nan 3-# CTyneHM ¢ HOHHTaMHU
B A u OH-dopmax npu HOpMaTLHOM COCTOSHHHM HOHUTOB MMEET HEHTPANLHYIO peakumio. Takas xe, Gnuskast
K HEHTPaNbHOI, BOfa HAXOAHTCA B KOHTYpe 0JI0Ka, padoTaIoNIero Ha HeMTpanbHOM pekuMe. [t OLEHKH KOH-
UEHTpaIHH npuMeceii B HeMTpansHOM BORe M MpUBEAEHUA X, K pH);5 cienyeTr Hcmonb3oeaTs rpadukn YIII
HEWTpanbHEIX coneil: AaC/um VSO, (em. puc. 14-15). BriGop rpaduxa ocymecTBisercs no npeobnaganmo
XJIOpUAOB WK cyns(aToB B UCXOAHOI Boxe 3MeKTpocTaHUMM. Ecnu naMepenHnie 3HadeHna Y IIT BbxoadT 3a
npenentt rpaduka, To ucnonsyercs popmyna (4) ¢ o, ana VaC/unu NSOy, X0Ta HaliieHHas TaKUM TIyTeM
KOHIIEHTPAUNA MpUMECH ABIACTCA YCTOBHOM, OHA B ONpeleNeHHON CTENEHH XapaKTepH3yeT IKBHBANEHTHOE
CONECOIEPKAHHE TEMIOHOCHTEN! WM 00ECCONEHHOMN BOXEIL, MOCKONBKY HEHWTPANLHEIE COMM HMEIOT Gnu3kue
MEXIY c000i1 3aBUCHUMOCTH, MX 3NIEKTPUYECKOI MPOBOJUMOCTH OT CONCCOREPIKAHHA.
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Jns oneHku cocrasa npuMecelf TpeSyeTcs BHINONHATE JOTONHWTENLHLIE AHAU3B, HATPHMEP H3ME-
pute V311 H-kaTHOHUpOBaHHOH NMpo6Bl, OMPERENUTE COACPKaHUE B Helt HaTpHA. KoHTpouss pH npu HeATpans-
HOM pexiMe 03 CrienHaNbHBIX YCTPOHACTB, KaK YXKe OTMEUaIoch, He JaeT HalCKHBIX pe3ynbTaToB. Juanazox
BEPOSATHOrO 3HaueHus pH MoxwHo yeranosuts no Y311 ¢ moMomgto, puc, 21.

2.2.3. Tunpa3unHOo-aMMUa4HEIN pekUM Ha Onokax, He OCHAUIEHHBIX YCTAHOBKAMM 0GecCOMMBaHMA
KOHJIeHcATa TYpOUH

B ponax, ofpautatonrxest B KOHTYPE TaKUX OOKOB, COXEPKATCA JIETYYHWE PACTROPECHHEIE Taskl (yrie-
KHCOTR, aMMHaK) H HEKOTOpOe KONMHYECTBO ApYruxX npumeceii, Konnentpamms AZ; u CO; B TEILIOHOCHTEE
3aBHCHT OT Crocofa MoATOTOBKH JoGaBoyHOi BOXEI M YCIOBHl perynmupoBaHudA BoAHoro pexmuma. Ilpu Boc-
MOJIHEHUU MOTEPE B LIMKIE 3IEKTpOCTaHUMit obecconeHHol No6aBoHOM BOZOM COnepaKaHHE YIIICKHCIOTHEL B
KOHType 6I10Ka onpenenseTcs 6anaHcoM MEXIY €€ IOCTYIUICHHEM M norepeit; CO, BHOCHTCA B TPaKT ¢ TIPHCO-
caMi OXNaxaaromeil BOJB U BO3XyXa, HEKOTOPBIMH IMOTOKAMH W JpEHaKaMM, 8 TaKKe ABJACTCA KOHEYHHIM
NPOAYKTOM TEPMHYECKOTO pa3/IoKeHUS OPraHHYECKHX mNpuMeceil. YIIIEKUCIOTa TEpAeTCcA ¢ IIapoM, OT-
IMyCKAEGMBIM ITOTPEOUTENAIM, H €0 NOTEPAMHU B IIUKIIE ¢ OTCOCAMH I'a30B U3 MOJOrpeBareneit U KOHAECHCATopa, ¢
BHITIAPOM AeadpaTopa. AMHHUPOBaHH)E, IpAMEHAEMOE 1711 ToRaepxkanna pH nurarensHoit Boas v napa B mipe-
Jenax HopM IITD, cBA3BIBaET YIIIEKHUCIIOTY B HOHHEIE dopMEI (kapOoHaT M HHKapGOHAT aMMOHHA), KOTOPHIEC HE
YAQIAI0TCA IIpU Aeaspalyi, U TeM cnocoGeTByeT yaepkanuo CO; B TpakTe Goka. [1o 3Toif mpuuuHe yrieku-
£NOTa HAKaTUIUBACTCA B KOWTYpE, ¥ coAepiKanue ec MOXKeT AOCTUTATh 3HAYMTENBHBIX 3HaYeHwM Jaxke npu oT-
CYTCTBUH BUIHMMBIX HCTOYHUKOB ee mocTymieHud. Ilo onwiTy skciutyaTanmu Ha 0710kax ¢ 6apaGaHHBEIMM KOT-
NIaMH KOHUEHTPALMA YIIEKHCIOTH B KOHAEHCATaX MOXCET MpEBHINIATh | MIVKT.

Ecnu norepy KOHACHCATA B HKKICE 3MCKTPOCTAHIMIA BOCNIONHMIOTCA BOAOl, 00paboTanHoil MeTonoMm u3-
BECTKOBaHUA U Na-KaTHOHUPOBAHMA, WM AUCTWINATOM HCIapureneii, paboTarolnux Ha Taxkoil BoAe, B napax u
xoxaeHcarax TOL] Gyaer comepxaThca KOMHYECTBO YIICKUCIOTEI, MPEBLINAIONEe KapOOHATHYIO INEIOMHOCTD
MUTaTENBHON BOAEI, 3HAYEHUE KOTODOIi oNpelensercs CoAepkaHUEM KapGOHATOR R XUMMHYCCKH QUHLICHHOI
Boxe (06smmo 0,4-0,5 Mr-oke/kr) u 3HaueHHeM Hobaeka. Hanpumep, npu 50%-Hoit AoGaBke XAMHYECKH O4H-
eHHO BoABI KOHIgHTpalmi CO; B nape KOTn0B GyaeT He MeHee 0,2 Mr-3kB/Kr (4,4 Mr/Kr), u1s nopuepKauus
PH xoHzencatos Ha Takoii TOLL B npeaenax sopMm ITTD TpeGyercs M03MPOBATH B KOHTYP CTONIBKO aMMHAKa,
4T06HI €r0 KOHUEHTpalus Takke Obina He MeHee 0,2 Mr-3kB/kr (3,5 Mr/kr). Takne e xolIMYeCTRA yriekuc-
JIOTE! ¥ aMMHaka OyIyT cogepkaThCA B BO3BPATHOM IPOM3BOJCTBEHHOM KOHJEHCATE.

TakuM 06pasoM, NpH OTCYTCTBHH 0OECCHIIMBAHHA TYPOMHHOTO KOHACHCATA, OCTOAHHO YAANAIOLIErO
M3 Hero MOHHEIC (hOPMEI YITIEKUCIIOTE! H aMMMaKa, KOHLEHTPALUNA PACTBOPSHHEIX Ia30B B llapax M KOHJECHCa-
TaX AOBONBHO Benuka. Kak npasuno, CORCpIKaHNe NETYMMX 3HAYATENBHO (Ha HECKONBKO NOPAAKOB) PEBbilia-
€T cojlecofiepaanne ITHX Bod. B mogoOHEIX cTy4aiX C JOCTAaTOYHOM A MPAKTHKA TOYHOCTHIO MOXKHO CYH-
TaTh, YTO SAEKTPUYeCKas IPOBOXHUMOCTs H pH KoHAeHCATOB Ha Oiokax Oe3 KOHZEHCATOOYHCTKH 06YycoBIm-
BAIOTCK COXCPAAHUEM B HIX PACTROPCHHEIX I'a30B.

Ha Homorpamme puc. 27 npusencHo cooTHowenue Mexay YOII, pH v koruentpauuamu VA5 u CO, B
gucToif Boje npu 25°C. IMonb3ysch HOMOTpaMMOIf, O ABYM H3BECTHBHIM BENMYUHAM MOXHO OIPEACIHTH JBE
Ipyrue. Jina npuBeneHAd H3MEpeHHOR |, K % ,; Hcnonssyercs dopmyna (4) ¢ TeMnepaTypHuMu ko3gduum-

CHTaMH 0114 KapOoHaTa win OukapOoHaTa aMmoHuA 13 Tabn. 2, IpucyrcrBue B poGe 3THX COSAUHEHHI Ope-
JIEJIAETCA U3 HOMOTpaMMEL pyc. 27, B HIDKHEH TOJIOBHHE KOTOPOM HAHECCHBI TPAHUUBI CYLIECTBOBAHMA 3THX
coeavHenuii. Bemminna pH npuromitcs K pHos no soMorpamme BTH (em. puc. 22).

PesyabTaThl onpeencHHIT KOHIEHTPAHHK ra3oB IyTeM xoutpons ¥ 311 u pH ucnons3yioTed A HOMC-
Ka H yCcTpaHEHUA HCTOYHUKOB NOCTYIUICHHS B KOHTYP 3JCKTPOCTAHIHI YTIIEKUCIOTHI, COKpAIIaoT 066eM pyd-
HOTrC KOHTPOISA, MOTYT CIYXHTE 0CHOBOIT 1R aRTOMATH3AUMH NPOLECCa AMEHIPOBAHMS.

IHpumep 4. Bapabaunnsie kol TOL] paboTaroT Ha nuTaTeNbHOM Boge ¢ AoHaBkoM oGeccorerHol, HUs-
MEPEHEL: 3NEKTPHYECKad MPOBOXMMOCTE NPoOH! meperpeToro mapa — 5,8 MkCwm/cm npu 40°C u pH = 8,52. Tlo
dopmyne (4) paccHUTEIBACTCA IMEKTPHUECKAs NPOBOAUMOCTE mpalut mpu 25°C, ¢ o, = 0,019, xotopas cocra-

BuT 4,5 MxCm/cM. Tlo HoMorpamme pic. 22 HaxoaaT pHys pasHoe 9. U3 opauHats 4,5 MkCM/cM Ha Lukane
SMEKTPHIECKOi IPOBOANMOCTH B BEpPXHEH MOIOBHHE HOMOTPaMMBE! pHC. 27 NPOBORAT IOPHIOHTANE JO Nepece-
uyeHns ¢ audueli pH = 9,0. U3 o10ii TOUKH OMyCKaOT BepIMkans Jo Aunun pH = 9,0 B minkueli yacTy HoMoO-
TpaMMBI H 3aTeM NPOBOAAT FOPH3OHTAND A0 IEPECEUCHNA CO WKATOM KOHUSHTpALHH aMMuaka, Coaep:kaHue B
npoGe yriaekucnoThl cocraBur 610 Mxr/kr (28 MKr-3kB/KT), amMuaka ~ 680 Mxr/kr (40 Mxr-3kB/kr).

Bes yraexucnora npo0s! cBf3ana 10 KapOoHATa AMMOHMUA, KPOME TOTO, B NIape eCTh W30HITOK aMMMAKa.
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Puic. 27, COOTHOMEHRE MeXAY INEKTPHIECKOH MPOBOAMMOCTEI0, pH H KORDEHTPAUHAME AMMEAKA H YIVIEKHCAOTEI

2.2 Konmpons corecodepicania vucmelx 600 no snexmputecxodi nposodumocnu H-xamuonuposannoii
npobu

2.3.1, OcHOBBI MeTOnA

VaensHaa SNEKTpHYEcKad MPOBOAMMOCTE GHCTRIX BOJ XapaKTepHayer ofllee cOEpKaHue B HIX Juc-
COLMMPOBAHHO# JONH PaCTBOPEHHEIX Ia30B U HOHOB HeneTyuyux (coneBbIx) mpuMeceil. IIpu Bcex BoAHBIX pe-
KIMAX, KpoMe HEHTPaTBHOTO, KOHIICHTPAA Fa30B, KaK NPaBHUNo, 3HAYUTENBLHO MPEBLINAET COREpkaHUE CO-
JIEBBIX TIPAMECCEH, MTO3TOMY NPAMOE H3MEPEHHE 3NEKTPUUECKOi IPOBOAUMOCTH HE MO3BOJIAET ¢ HeoOxoamnMoii
CTENIEHBI0 HANIEXKHOCTH KOHTPOJIAPOBATh COJEpKaHue coneii B YHCTHIX Bogax. Eciu npoby Takoit Boas! Nepen
nofaueii B A4elixy KOHXYKTOMETpa NPOIYCTUTH Yepe3 KONOHKY ¢ KATHOHHTOM B BOAOpoAHOlM hopme, aMMuak
OyaeT MONHOCTHIO 3aJePKaH, 2 0CTATbHBIE IPHMECH NEPEIIyT B COOTBETCTBYIONINE KUCIOTEL:

NH,OH + HR— NE, R+ A0,
NaCr+ AR— NaR+ HCY,
(NE)YCO, + HR— LNH, R+ H,CO,

B H-xkatnoHnporanHoii pobe OyXyT HAXOAWTLCA CHIILHBIE KHUCIOTH B KOJHYECTBE, SKBUBATEHTHOM KOH-
LEHTPaLIMK cofeif, ¥ yrekucnoTa. TTpu 3T0oM 32 c4eT Nepepona colell B KMCIOTH! O0YCIOBNCHHAL UMH SNIEKTPHYE-
CKad MpOBOAMMOCTE YBETHYHTCA NTpHMEPHO BTpoe (Cmaronaps BBICOKOI MOABIKHOCTH MOHOB BOAOPOAA), & BIMA-
HHE YTIIEKHCIOTH YMEHBIIHTCA BCICACTBHE MOAABICHHA €€ XUCCONMAILL B KHCI0it cpene. B pe3yimsTate yyBCcTBR-
TENBHOCTh KOHAYKTOMETPHYECKOTO KOHTPOJIA MO OTHOLICHMIO K COIEPKAIUMMCA B ITpoGe HeNEeTyYHM NpHMECAM
3HATHTENBHO Bo3pactacT. Ha diore 06EMHO Mao MEHAIOMICIOCH CORCPKAHUA YTIIEKUCIOTH H3MECHEHHE KOHIEH-
TPaLMH B Npobe coleli )eCTKOCTH WK HAaTpHA GYACT OTHET/IHBO PErUCTPUPOBATECS KOHIYKTOMETPOM.

H-xatHonuporanne ocoGeHHO 3¢ deKTHRHO MU KOHTPOJIE BOALI M T1apa B TPakTe G/0Ka, OCHALIEHHOTO
YCTaHOBKO}i 06eccoNMBaHiA KOHACHCATR, I1¢ NPUCYTCTBUE 3HAYMUTENBHBIX KOMMYECTB YITIEKHCIOTE MAaJloBe-
posTHO. B 3THX ycnoBHAX Moka3aHus KOBAYKTOMETpA ¢ H-KOMOHKOI HeMoCpeACTBEHHO XapaKTepH3yIOT CoNee
ofi¢ prkaHHe Npo6bl. OUEHKY KOHLEHTPALNK MPHUMECEil B TAKMX Npobax, a TAKXKE NPHBEACHHE PE3YNIBTATOB H3-
Mepennii k 25°C (umm k apyroii TeMuepatype, Ui KOTOpPoil YCTAHOBIIEHA HOPMa 3JIEKTPHUYECKO§H TIPOBOXMMO-
CTH) BHINIONHAOT 110 Ipaduxy puc. 16.

VYraexucnora noseimaet Y3IT H-kaTrHounpoBaHHEIX NpoG, 4TO 3aTPYOHAET KOHTPOJb MX COJIECOAEp-
KAHUA TpU GOMBIIMX KOHUEHTPaImAX CC,. UToGH OLEHATE COCTAB aHANMIHPYEMON cpelbl B MOXOGHBIX CiIy-
yasx, TpeSyerca onpeaenurs KoHueHtpaumo CO; MeTOAOM, ONMCAHHBIM B M. 2.2.3 (npumep 4) ¥ BLIYECTH
SMEKTPHIECKYIO NPOBOAMMOCTE H CO;, Halnennyro mo puc. 17, u3 M3MepeHHOTo 3HaueHHA y,; OGHIMHO B
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KOHTYpe ONOKA YCTAHABIUBACTCA MaNo MeHsomuiics fanaHe MEXIY NOCTYNMICHUEM U MOTEPIMU YTIISKUCHO-
TH, YTO TPOABNAETCA B OTHOCHTENLHOM MOCTOAHCTBE (JoHOBOI "yrmekucmoTHo#H" Ko mposoamMoctH H-
KaTMOHHpOBaHHO# npoOel. Ha 3ToM (JoHe CYIIECTBCHHOE M3MEHEHHE MOKA3aHMH JaeT ONepaTHBHOMY Mep-
COHAMNy CUIHAT 0 HeOGXOOUMOCTH ITOKCKA 3arpA3HEHUI, TOCTYNAMMX TH60 BCICACTRYE MOBLINIEHHS CONIECO-
JEpXaHHA KOHTPOJIUPYEMOro II0TOKa, H00 B pe3yNbTaTe NMpockoka YrilekucnoTe. M3Mepenne $oHOBOI KOH-
UCHTPAUMH YLICKHCIOTH, BEUIONHACMOE MEPHOANYECKHN [IEPCOHANIOM LIEHTPANbHON XUMHYECKO# TafopaTopuy,
IOMOJHAET OLEHKY COCTOSHHS BOZHOTO PEKHMa U ciiocoOCTBYET paspaboTke HEOOXOAMMBIX Mep MO €ro yiyd-
LICHHIO,

2.3.2. IToAroToBKA NMpEABKIIOYeHHOTO i a (H-konoHKH

KOHCTpyKIHS KOMOHKH OODKHA 00ECTEYHBaTh PABHOMEPHOE PACIpPEACICHHE IPOGHI MO CEYCHHIO
¢unetpa. He cremyer uanumde (¢ Ueblo YANMHUTE GRIBTPOLMKA) YBCIIMYUBATE BMECTUMOCT KOJIOHKH, TakK
KaKk 3T0 NOBBICHT BPeMA 3ama3ibiBaHug npubopa. ITo 3Toit xe NpuyMMHE He OCTaBIAOT BOAAHOH "momymku”
Haj cnoeM uonwTa. IIpHHIMNHaNsHas KOHCTPYKINMA MpeiBKmovenHoro H-kaTHoHuTHOro ¢unbsTpa nokasaxa
Ha puc. 28. Kononka U3 opreTexia, miacTMacckl HIM HepikaBetomeli cTand BHYTpeHHHM JAnaMerpoM 25-50
MM, BEICOTO#H cOOTBETCTBEHHO 500-300 MM JOJ/KHA MMETE BEPXHIOK M HIDKHIOI APEHAXKHEIC CHCTEMBL. [Ipo6a
MOXET BBOJHUTECA B KOJIOHKY CBEpXY WM CHU3Y. B 06oux crryuasx Ha Moae npo6s! ycTaHaBIIHBaETCA TPOHHHK,
OAMH OTBOJ €r0 HCIONB3YeTCd And NOAKIIOYEHN KOJIOHKH K Mpo6ooT6opHOi minMM, npyroii — ana c6poca
YacTH BOABI M PEryNHpOBaHuA pacxona yepes koneHky. Ha Brixone 13 KOMOHKM ycTaHaBiMBacTes A4ciika KoH-
JYKTOMETpa U TEpMOMETD, JIMHUM, COEAMHAIONME KONOHKY C TOYKOH 0TOOpa K ¢ J4eiiKoii, NOIDKHEI OBITH rep-
METHYHBIMH, TaK KaK MOJICOC BO3XyXa HCKAXAET PEe3yNbTaT HaMepennit. He cireyeT HCNMob30BaTE Pe3HHOBRIE
M CHTMKOHOBBIE LUIAHTH GONMBINOI JUIMHBL, FaK KaK OHH MOTYT 3arpA3HATH Mpoly, a Taike paboTaTs ¢ KOMOH~
KO, conepskaueii BO3ayX.

B xauectre GunsTpylomero MaTepuana UCnoAL3yioT kKaTuoHut KY-2-8 wny IMIOpTHHE CHIBHOKUCIOT-
HBIe KATHOHHTHI Pa3HEIX MapoK., CBeXuUit KaTHOHMT 3aMaYHBAIOT B 06ECCONIEHHOH BOJE M 3aTEM OTACIAIOT Mell-
KYI0 QpaKuuio, NpOMBIBas MAaTepHal BOZOM Ha cute ¢ aueiikoil 0,4-0,5 MM, KpynHyio pakumo nepeHOCAT B
dapdoposeiit cTakaH, 3aMMBAIOT 5%-HEIM PACTBOPOM COJIAHON WM cepHO KucHoTH! (KBamu(uKauuu "X.H.",
"g.1.a.") 1 nogorpepator Ha rwmrke Ao 60-80°C, nepuoamiecku nepeMemnpas. 1ToxenTeruniit pacTsop cnuea-
0T, ¥ MAaTepHAaI 3aHBAIOT CBEKEt Nopumeit kenoTe. OTMBIRKA MaTEpuana oT HKeNe3a W IPOAYKTOR NOMUMEPH-
3a1MH BHINONHAETCS HECKONBKO pa3 0 CMaGoxKeNToi OKpacku ropadeit KHCIOTHL. [IpH 3THX onepalmgx mpowc-
XOIUT pereHepaus KATHOHUTA.

IoAroToBNeHHEIH MaTepUall HECKOJIBKO pa3 MPOMBIBAIOT 00ECCONICHHOM BOMOH M 3arpyaloT B KOJIOH-
Ky, T10NTHOCTBIO 3aMONHAIOT KOJOHKY BONOH M NMPHCOCAWHAIOT ee K 1a00OpaTOpHOMY WM NPOMBIIIIEHHOMY
OCH, ana otMuiekH. OTMEIBKY KOHTPOUPYIOT 110 KOHAYKTOMETPY. KonoHka cuuraeTca NpHrofHoit K padote,
koraa V3II ¢unetpata He npepenmaer 0,1-0,15 mxCw/cm (npu 20°C). [Ipy 3ToM snekTpHyeckas NMpOBOAH-
MOCTb Ha BX07¢ J0/DKHa ObITh He Goaee 0,2 MKCM/cM.

KatHoHMT, MCTOLIEHHDBIN BO BpeMa paGoTEHl, TIIATENSHO B3PHIXJIAIOT, YAANAA MENOYb, X PErCHEPHPYIOT
HETIOCPEACTBEHHO B KOTIOHKE NoAorpersiM 10 60-70°C 5%-HeIM pacTBopoM kucioTsl. Ha 1 1 xatnonwuTa Hcmons-
3y10T 3 1 kucnoThl. OTMBIBAKOT MaTepUall ¢ KOHTPOJIEM 3JIEKTPHYECKOM NMPOBOAMMOCTH TaK 3Ke, Kak cBexkuil. B
npouecce IKCILTyaTalMi KaTHOHHT MOJKET 3arpASHATECA MaclaMM, coiepxallliMucs B aHaTH3HPYeMoii mpobe, B
1ogo0HbX CyvasX ClexyeT IPOMSITh ero B JCNUTENBHOM BOPOHKE CTIMPTOM, PHPOM WIH YETBIPEXXIIOPUCTEIM
yraeponoM. Ha 1 o6beM kaTioHuTa Tpebyerca no 1 o6reMy s¢upa 1 3TaHona. Heo6XoauMOCTE 04HCTKH MaTe-
pHana ot Macen o0HAapY)KMBAacTCA TIPH B3PLIXJIEHHH. Eci B MPOMBIBOYHOM BOJE €CTH CNENBI MAcel, CleayeT
MPOH3BOAUTE 00€3MACIMBAHNE KaTHOHUTA. ECIH Ha SIEKTPOCTAaHLMH 3KCILTYaTHpYeTCa 6ONBIIOe YHCI0 KOHAYK-
toMeTpor ¢ H-konoHkamu, uenecoofpa3sHo CMOHTHPOBRATE B TaGOPaTOPHH HITH Ha KOHIEHCATOOYHCTKE CTEHT JJIA
pEreHepalMy KaTHOHNTA B KONOHKaX J1nG0 B ofmieii eMKOCTH, a TAKKE MMETE 3aliac FOTOBLIX K PaGoTe KONOHOK.

CKopocTh IpoITycka Ipo6sl HEpe3 KONOHKY W TeMIepaTypa CYINECTBCHHO BIMAIOT Ha SNIEKTpHYECKYIO
NMPOBOAMMOCTE (UIBTpara, TaK KaK KaTHOHMT 4aCTUYHO pacTBOPAETCA B BOAC W, MPOTYKTH! PaCTBOPEHMA IO-
BHIIAIOT 3MCKTPHYECKYK) IMPOBOAMMOCTb. 3arpA3HeHHME NpoOhl YMEHBINAETCS IPH YBEIHYECHMH CKOPOCTH
¢GuIBTpOBaHMA 33 CUCT GoMbIIero pa30aBlI¢HNUA BEIMBITBHIX U3 KaTWoHMTA mpuMecelf (puc. 29). Tepmonus Ka-
THOHUTA YBEIUMUBACTCA C POCTOM TEMMEPATYPHL podEl. B TaGn. 3 mpusenenst aanusie BTU mo npupamerio
Y3II H-xatuonmposannoii npo6st (MKCM/CM) B 3aBUCHMOCTH OT TEMIIEPATYPH M CKOPOCTH QHIBTPOBAHUS ANIA
KOJIOHKHM € KaTHoruTOM KVY-2-8.
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Pro. 28, JlaSobaropmalt Hexarnows rosatt $unLTp ‘

JaunsivMp Tabn. 3 MokHO NMONBE30BaThCA AN BhiGopa Taxoii ckopocTH GHIBTPOBaHHA, IPH KOTOPOH
BmigHne H-komoHku Gbino OB He CIMIIKOM BENMKO JUIA aHAM3HPYeMoii mpo6sl. TIpueeneuHbie B Ta6m. 3 3Ha-
YEHUA IMONMPABOK, BEPOATHO, HE ABAAIOTCA NMOCTOAHHBIMH, 4 3aBHCAT OT pafa daxTopos (MapkW KaTHOHHTA,
IUTENBHOCTH €ro SKCILTyaTaluu, pasmMepos konohku). IIpn HeoOX0AUMOCTH 3HAYEHHE NMONPABKH CIEAYET On-
PEAEIATh 3KCHEPUMEHTAIEHO, H3MepAd 3aBUCHMOCTE YOIT o ckopoct ¢unetposanus npobsl. Ha npakruke
CNEeAYeT YCTAHABIMBATD TAKYI0 CKOPOCTH QUIBTPORAHMS, MPU koTopoii BaHaHNE H-KONOHKM CTaHOBUTCA He-
CYLIECTBEHHBIM /1A ONEPaTHBHOTO KOHTPOJIA, ONHAKO HEOOXOZMMO YUHTHIBATH YCKOPEHHOE HCTOIMICHHE Ka-
THOHMTA NPH NOBHIIIIEHHOM Pacxoe NpoosL.
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Puc. 29, Brmanue cxopocT GuasTpoBanns Yepes H-K0JOHKY HA JTeKTPHYECKYI0 npoBoauMocth H-KaTHOHAPOBARHOI MpoGsL:
1 - nexoauas Bona; 2 - H-kaTHOHBpOBaHHas npoGa
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Tabnuya 3
BiusHue TeMmepaTypsl M CKOPOCTH ¢(UIBTPOBaHHS HA SNEKTPUYECKY mNpoBoauMmocTs H-
KaTHOHMPOBaHHOIH ITpo0s

H3menenne ieKTpAYecKoil nposonumocTd H-xaTHoHnpoBanHoit npo6er (MxCwm/cm)
Temneparypa, °C npH cKopocTH dunvTpoBannn, My
5 10 15 20
20 0,120 0,060 0,040 0,030
25 0,140 0,070 0,047 0,035
30 0,180 0,090 0,060 0,045
35 0,200 0,100 0,067 0,060
40 0,296 0,148 0,099 0,074

Hcromenne KoJ0HKH B GONBUIHHCTBE CIIy4aeB CONPOBOXKAAETCH MOCTENEHHBIM YBEIHYEHHEM CKTPH-
YeCKoil IIpoBoAMMOCTH NpoOEl ITpu Hamuumy B o0MmEM KOHTYPe HECKOJBLKMX KOHIYKTOMETPOB IIOBBILICHHE
[OKa3aHMii OTHOTO M3 HUX Yalle BCero CBHISTENBCTBYET 00 UCTOINEHHH ero KoMoHKH. Pa6oTocnoco6HOCTD ko-
JIQHOK MPOBEPAIOT 3aMEHOI MX KOTOHKAMH CQ CBEKEOTPEIEHEPUPOBAHHBIM M OTMBITHIM MATEPUANOM,

2.3.3_OmneHka cosecoziepyKaHiA 1o SIeKTpuueckoit npoBoaMoct H-kaTHOHUPOBaHHOI MTPOGE!

OnexTpuyeckad NpOBOAUMOCT: H-KaTHOHMPOBAHHOM TIPOGH H3MEPSIOT TIPH OTKIOUEHHOH TEPMOKOM-
MEHCAaUUN KOHAYKTOMETpa. OAHOBPEMEHHO U3MEPAIOT M 3aMHCBHIBAIOT TEMIEpaTypy NpoOhl Ha BHIXOJAC H3
AueikH. PesynbTaThl M3aMepeHHI GUKCHPYIOT IPH YCTAHOBICHUH CTAGIBHEIX NIOKA3aHMIL.

Eciu B KOHType 6710Ka HET CYIUECTBEHHBIX KOIUYIECTB YIIEKHCA0TH (OMI0KH ¢ YcTaHOBKaMH obeccomnu-
BaHUA KOHJICHCATa), OLUCHKY CONECOEP AHUA NPOOKl M NMPHBEACHUA pe3ynbTaTa H3MEpeHUE K 25°C mpoM3Bo-
4T 1o rpaduky puc. 16. Ha Gnokax Ge3 KOHACHCATOOYMCTKY U, CICXOBATCABHO, B NPUCYTCTBUK 3HAYMTENb-
HEIX KoruecTB CO; OIICHHTL KOHUEHTPALHIO YTIEKHCIIOTH H IPHBECTH ), K ¥,; MOXHO o puc. 17. Jing pa3-

OENBEHOrO ONIpEACIEHUA COACPKAHHA YTTICKUCIOTEl B APYTHX HpHMCCCﬁ HCOGXOJIHMO TIPUBJICYCHUEC AOTIOIIHH-
TENBHEIX AAHHLIX: KOHUeHTpauuu CO;, ONPEAENSHHON METOAOM, U3NIOKEHHBIM B 1. 2.2.3, a TaKKe COIepIKaHus
HaTpus Wiy 3HaMeHus pH H-kaTHOHHPOBaHHOI NPOOHL.

KonnykroMerprl ¢ H-xonoHkamn SBn4I0TCA NMPOCTHIMM B SKCIUTyaTaliMl M AOCTaTOYHO HYBCTBUTEID-
HBIMH NPHGOPaMH ONEPaTHBHOTO KOHTPOJA BOXHOTO pexxuMa. C UX NIOMOMIBIO OCYILECTRIAETCS HENPEPLIBHEI
KOHTPOIIb 3a Ka4ECTBOM TYPOMHHBIX KOHAEHCATOB, Napa KOTJIOB, TUTaTENBHOI BOAK (Ha ONokax ¢ X06GaBKOM
oBecconeHHoit BOABI), KOHAEHCATa GOILTEpoOB, NOAOIPeBaTeNell CHIPoif BOAbl, XUMHYECKH OYHIICHHOM BOJBL,
BO3BpaTHOro NIPOH3BOJACTBEHHOrO KOHTEHCATa H APYIHX MHHEPaTH3OBaHHEIX BOA. J{T4 KaskIoro M3 Ha3BaHHEIX
TIOTOKOB JO/DKHB! OLITE YCTAHOBNCHBI HOPMBI BNEKTPUUECKOH NPOBOIMMOCTH, N0 KOTOPHIM 3KCILTYaTalUOH-
HEII TIEPCOHAT CMOXKET ONEPaTHBHO BHIABIATE BO3MOXKHEIe Hapymenda. Hopmer V3II ycranasmaBarorcs 1o
JOIYCTUMOI JNIA JaHHOTO NOTOKA KOHLEHTpalUdH H NpyMeceii ¢ y4eToM OORIMHOIO COJAEPKAHAA B HEM YIlle-
KHCJIOTEHI H, IPH HeoGXOAUMOCTH, C IONpaBKoif Ha BINAHUE H-KOTOHKH.

ITpumep 5. YyensHad 3neKTpHYecKas NPOBOAUMOCTS NPOOHI NUTATETBHON BOABI 510ka CBEPXKPHTHYE-
CKOro JaBeHus onpefeneHa pasHoii 0,4 MkCu/cm npu 40°C. ITonpaska Ha Brusiue H-konmonku (cM. Tabn. 3)
npunnMaetcs pasHoif 0,07 MxCm/cM ans ckopoctd dunbTposanus 20 mM/a. Ilo puc. 16 HaxoaaT ycnoBHoE Co-
aecogepkanue npodst 0,55 mxr-ke/kr, coorpercryiomee YIIT 0,33 MxCw/cM npu 40°C u snexprueckoit
npoBoaAUMOCTH Ipo6sl 0,25 MkCM/cm npu 25°C.

Ipumep 6. dnexrpudeckas MPOBOIUMOCTE MPoGHI KOHJIEHCATA MIEPErpeToro mapa GapaGaHHOro KoTna ¢
H-xartuonupoBanueM coctaBuna 0,98 MxCwm/cM mpu 35°C. TlonpaBka Ha snuspue H-xononku npuuara 0,06
MKCM/cM (cM. Tabn. 3), cenoBatentHo, ¥ mpoGu mpu 35°C parna 0,92 MxCw/cm. Tlo puc. 17 5Toil aneKTpH-
HeCKOH MPOBOTMMOCTH COOTBETCTBYET KOHLIEHTPALMA YIEKHCIOTE! B nape 21 Mxr-sks/kr (450 Mkr/kr), a 1%,
npuBeneHHas kK 25°C, pagna 0,77 MkCM/cM.

ITpumep 7. B H-xatHOHMpOBaHHOI! poGe GoiinepHOro KoHAeHcaTa 610ka ¢ GapabaHHEM KOTJIOM H3MEPEHL
V3II u pH, cocraBuBmMe cooTBeTeTBEHHO 1,8 MKCM/cM 1 5,4 nipu 38°C. [Mo puc. 24 onpenenserca 3nadenme pH
npoSs1 mpu 25°C, paBHoe npuMepHo 5.4. OnekTputeckas MPOBOTMMOCTH HpoOwl nmpH 25°C, paccuureBacMmad mo
dopmyne (4) ¢ TemmepatyprbM kosddrmentom an HC/umt H>CO; (0,015), paeua 1,5 MkCw/cM. Jins pasnesHo-
IO ONPCACNCHNUA KOHIIEHTPAIHIA CONEit H YTTIEKUCIOTE! MOXKHO BOCTIONB30RaTECA pHc. 30. Touke nepeceyeHud 3Hade-
Hui 12’; U pH); cooTBercTBYIOT KoHUEHTpaurH CO; okono 1100 mkr/kr u conefi 1,0 MKr-okB/Kr.

Hpumep 8. Tpebyerca yeranoruTs HopMy V31T H-KkarnoHnposaHHoi npobsl koHAeHcaTa TypOHHb IpH
HopMe TTTO mo xecTkocTH 1 MKr-akB/kr. [lo faHHBIM aHaNMH3a OXNAKAAKOIIEEH BOXBI, CONH KECTKOCTH COCTAB-
nstot 70% ee conecoaepxxanns. CneoraTensHo, JOIMYCTUMBIM I/ A3HHOIO KoHaeHcaTa GygeT obiuee cone-
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1.100
CONICpHKAHUE, PABHOE ~= 1 =14 ykr-oks/xr.

KoHUEHTpalua YraeKucIOTH B KOHTYpe Osioka, B3ATas M3 npumepa 4, paBHa 610 mxr/kr. TTo puc. 30
SMEKTPHYECKasd HPOBORUMOCTE Takod mpoGsl cocrasHT 1,3 MxCm/cM mpu 23°C. Temmeparypa KoHZeHcarta
o6brHO HaxoguTed B nipeRenax 30-40°C, mosroMy Hopma YOI, npueenennas k 35°C no dopmyne (3), Moxet
OLITE YyCTaHOBIEHA paBHOl 1,5 MKCM/cM.

24 Koumpons u cuzHartuzayus NpUcocos OXraxcoaratyeti 600si 8 KOHOCHCam mypoun 1t Menigoomer -
HBIX annapamos

B moGoit MOMEHT BpeMeHHM MOXET BO3PacTH COJIECOREpPKAHUE KOHACHCATOB TYPOHH, mogorperareieii
CBIPOHi, CETEBOH, XMMHYECKH OYMIIEHHON H APYTHX MHHEDAIM30BaHHEIX BOX H3-32 NOABJCHHA HEIUIOTHOCTEH B
TPYOHBIX CHCTEMaX anmaparor. [Ipy cuneHOM npucoce (B caydae paspbiBa TpyOOK) 3arpA3HEHHE IHTATENbHOM
BOJILI MOXKET OKA3aThCH CTONE 3HAUMTENBHEIM, YTO HECROEBPEMEHHOE YCTPAHEHHE NPUCOCA TIPHBEAET K IIOBpE-
KIcHMIO oGopyaoBaHua. Jina oGecnieueHuA HaaexHOMH paboThl SHEproGI0KkoB TEINO0GMEHHNKM, paGoTarolue
Ha BOJE MOBLILCHHOTO CONCCONCPKAHHA, NOIKHBI OCHAINATHCA HENPEPRIBHO AEHCTBYIOIMMH DpuGopamu
KOHTpOJI ¢ CUTHANH3ALMEH YXYAILERHA KavecTBa KoHAeHcaroB. Haubosee NpocTo oCymecTBHTR TAKOH KOH-
TPONB € IOMOIIBIO KOHTYKTOMETPOB.
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Puc. 30, Dnexrpreckas nposoanmocti 1 pH H-xarHonHpoBaHHLIX IPOG KOHACHCATA, COACPAANIETO COJTH H YIIEKRCIOTY

Jina oGHapyKeHNs TOBBILIEHHOTO CONECOAEPKAHMSA CONEBBIX NpuMeceli Ha ¢oHe XOCTATOYHO BEICOKOIT
9NEKTPUMECKOI TPOBOIMMOCTH PAaCTBOPEHHEIX Ta30B MOXKHO HCNONB30BaTh KOHIYKTOMETpH ¢ H-koNnoHkaMHu.
Xopolue pe3yNETaTH MOMYYEHB! TAKOKE NPH YCTaHOBKE AMbdepeHIMANBHEIX KOHAYKTOMETPOB, H3MEPSIOIMX
He abCOoMOTHEIE 3HAYEHHA, 8 PA3HOCTH NESKTPHYECKHX NPOBOAUMOCTEH CpaBHUBaeMEIX NOTOk0B. Konaencato-
PHI TypOHH, Kak TIPaBHIIO, Pa3AeNeHbl N0 OXJIKIAOMIEH BOAE Ha 2-4 OTKIIOYAEMEBIE YaCTH U HMEIOT HECKONLKO
KOHIEHCATOCOOPHHUKOR, M3 KOTOPHIX KOHIEHCAT MO OTAENbHEIM TPYOOMPOBOZAM MOCTYMAET K KOHACHCATHEIM
HacocaM. TeMmmeparypa KOHAEHCaTa W KOHLEHTpAMA B HEM Tra3oB BO BCeX COOPHMKAaX MpaKTHUECKH ONH-
HaKoBa, TaK KaK OHH MMeIoT o0luee naporoe NpocTpaHCcTBO. Pazniune dnexTpudeckoii NPpOBOAUMOCTH B KOH-
JieHCaTaxX pasHBIX KOHACHCATOCGOPHHKOB MOXKET BOSHUKHYTH TONBKO MPH XHMAYECKOM Nepekace, TO €CTh pH
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TMOABIICHHH HETLIOTHOCTH B OJHO M3 YacTeif kOHAeHcaTopa WK MoJiaue B Hee KaKOro-MuGo NOTOKA MOBHILIEH-
HoTO conecofepkanus. Ha 3Tom ocHoBano melicTeue curHanmsaropa mpucocos (puc. 31). B xonaencare mpo-
BOJBI MJIM HEMOCPEACTBEHHO B KOPITYC KOHACHCATOCOOPHHKA HIDKS YPOBHA BOXBI YCTAHOBIICHBI IOTPYIKHBIC
KOHIYKTOMETPHIECKHE A4EMKH C OAHHAKOBBLIMH MOCTOSHHBIMH. H3MepuTenbHHIA NpHOOp KOHTPOIHPYCT pas-
HOCTH JNIEKTPHYECKHMX NPOBOANMOCTEN CPaBHHBACMEIX NOTOKOB, €70 IUKaNa rpagyHpyeTcs B eAMHHLEX 3NCK-
TPHYECKOIi TIPOBOIMMOCTH, HyJIEBOE 3HAYEHHE HAXOJMTCA B cepeuHe mKanbl. IIpy NOABICHHM HEILIOTHOCTEH
B OHO# M3 HacTel KOHACHCATOPa CUTHANN3ATOP NMOKA3bIBACT KaK 3HAUCHIE NPUCOCA, TaK 1 9aCTh KOHIIEHCATO-
pa, B KOTOpPOii NPOMCXOHT 3arpa3HeHue. CucTeMa U3MEPEHNA He peardpyeT Ha OXHOBPEMCHHOE M OXHHAKOBOE
T10 3HAYEHUIO M3MEHCHHNE INEKTPHIECKHUX NPOBOJMMOCTE CpaBHUBAEMBIX TIOTOKOB, KOTOPOE MOJKET BOZHHKATh

pU UIMEHCHUAX TCMIICPATYPEI UK CONCCONCPIKAHUA BCEro MMOTOKa.
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Pac. 31, CxeMa KOHAYKTOMETPHYECKOr0 KOUTPOISA KOHACHCATA TypOum:
a - IpH OTKJIKHeHHH KOHJIEHCATOPA 110 OJIOBHHAM; § - NPH OTK/II0YEHAH KORIEHCATOPA N0 YEeTBEPTIM;
1 - CHIrHANMIATOP Npucoces; 2 - kouAyKkToMeTp ¢ H-kononxko#i

| .

ITpucocs! B ceTeBbIe MOAONPERATENH M ApYTHE TEIUIOOOMEHHEIC aIapaTsl KOHTPONHPYIOT IyTEM CpaBHe-
HHA 3JIEKTPHYECKHX ITPOBOAMMOCTeit ux koHpacHcaToB. ITokasaHud NOTPyHEBIX AYCEK, YCTAHOBJICHHLIX B KOHACH-
CaTONPOBOIHI TOCIE TETO0OMEHHMKOB, BHIBOAATCA Ha obumii pernctpupyronmii npudop. Ilpn orcyTcTerm npu-
COCOB TOYKH Ha JIEHTE PerHcTpaTopa 00pasyloT o0yl JTHHHIO (C HEKOTOPEIM pa3sopocoM H3-3a pasHoi 3¢ dexTus-
HOCTH OTCOCOB T'a30B), BBIXOX M3 KOTOPOit OXHOM M3 TOUEK YKa3BIBacT Ha MOARIEHME IPHCOCOB B COOTBETCTBYIO-
eM anmapate. B Takux cIydasx TakKe BOIMOXKHO HCTIONH30BAHHE CUrHANu3atopoB ndddepeHumansHoro Tura,
OJJHAaKO, T4EHKH KOHZYKTOMETPOB OJLKHEI OBITH OCHAIIEHH! YCTPOHCTBOM aBTOMATHYECKONH TEPMOKOMITEHCAIMHA
ZU1A YCTPaHEHHA BIMAHUA TEMIIEPATYPHBIX pa3inyuvii Ha Y DI1 koHICHCaTa pasHBIX TEII000MEHHHKOB.

2.5, Koumponw 6038pamnbix npoussoocmeenHuix XOH0eHcamos

KonneHcat, Bo3BpamacMBIif Ha 3NEKTPOCTAHIMIO TOTPEOHTENAMH TEXHONOTHYECKOrO Tapa, MOXET
OBITH 3arps3HEH pa3NHYHBIMHM, HHOTJA BECbMa arpecCHBHBIMM A4 METa/lla BemecTBaMu. HenpepwBHEIH KoH-~
TPONDH KAYECTBA BOIBPATHHIX KOHACHCATOR ABMACTCA BAKHLIM yCHopueM HanexHol paGorer TILL

Bri6op criocoba KOHTpOJA BO3BPaTHOTO KOHZEHCATa ONPENCIACTCA CBOMCTBAMM BEPOATHEIX 3arpa3He-
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Hui ¥ BogHeM pexxumoM TOLI Ecmu npumecu npenctasnaioT cofoli BoAopacTBOPHMELE HOHOTCHHEIE COEAH~
HEHHA, KOHTPOIb MOXET GBITH OCYIIECTBIIEH C TIOMOIIEIC KOHAYKTOMeTpoR H pH-MeTpos. B ciyvae 3arps3He-
HMA HEIUCCOLMMPOBAHHSIMH MIIH OPraHMYECKHMH BEIICCTBAMU MOXET OKa3aThCA 3(¢eKTHBHBIM KOHTpOJE
KOHJEHcaTa mapa KoT/I0B o ¥Y3I1 wmu pH Ha npucyTCTBUE B HEM MPOAYKTOB TEPMHYECKOIO Pa3I0XeHUA 33~
rpasHatomeit npuMeck (CO;, AA5, neTyune KUCTOTHL M JIp.). Beecolo3HEIM TETUIOTEXHUMECKMM MHCTUTYTOM
paspaoraHa CHEUHANEHAY YCTaHOBKA JUIA KOHTPOJNA COMCPXKAHHMA OpPraHMYeCKMX MpuMecelf B fIpo-
M3BOJCTBEHHBIX KoHAeHcaTax. IIpoba KoHaeHcaTa MOABEPTacTCA B YCTAHOBKE CKAaTHIO M HAaTPeRy JI0 TeMIepa-
TYpHI HachIEeHNA B GapaGate KOT/a, MOCNE BECPAKKM M OXTDKACHUI B Heil M3MEPAIOTCA DNIEKTPUYECKat Mpo-
BOAMMOCTE M pH, KOTOpEIC CPABHHMBAIOTCA C 3TMMH e TOKa3aTe/IMH B KOHTPOMBHO# pobe. YcraHoBkin BTHU
MPOXOAAT UCNBITAHUA HA PAZE DNICKTPOCTAHIHIA

BrI60p METOA2 KOHAYKTOMETPUYECKOr0 KOHTPOJI POU3BOACTBEHHOrO KOHAEHCATA 3aBUCHT OT BOAHO-
ro pexxuma TOLI. Ecnu moTepu KoHAeHcaTa BOCIOMHAIOTCA 00eccONeHHOi BOXOi, |, ClieqoBaTENbHO, COAEp-
’kaHHE YITICKHCIOTH M aMMHaKa B KOHAEHCATaX HEBEJHKO, HA BO3BPATHOM KOHJCHCATE LielecooOpa3Ho ycTa-
HOBMTH KOHXYKTOMETPHI METOJIOM, IIOKa3aHHEIM Ha nmpHMepe 8.

Tpu BoCHOMHEHNM MOTEPh XUMUYECKH OYHIIEHHON BOAOH MM JUCTWUIATOPOM Hcnapureneii KOHICH-
cauun CO; u AH; B KOHIEHCATaX KaK NMoKazaHo B 11.2.2.3, MOryT OHITH CTONIL 3HAMUTENBHBL, YTO MCHOJE30Ba-
Hue H-xonowxu cranorurca He LenecooO6pasHbM. Bonee 3G deKTHBHEL B 3THX YCIOBHAX KOHTYKTOMETDPH C
NpAMBIM M3MEPEHHEM 3JICKTPHUYECKON MPOBOAMMOCTH, HCIMONB3YeMble KaK CMIHAJIH3ATOPHI 3HAYMTENBHAIX
YXyALEHHIi KayecTBa BO3BPATHOTO KOHAEHCaTa, He 00HapyXHUBacMoe TIpH TaKOM Cocobe KOHTpOId, 06EMMHO
He 0Ka3bIBacT CYMICCTBCHHOTO BIHAHUA Ha BOJHBI pexxuM. BMecTe ¢ curHamizatmeii K TakoMy KOHIYKTOMET-
PY MOAKTIOYAETCA 3aMIMTHOE YCTPOICTBO, Mpekpalnatonee nogady KouaeHcara B ki TOL npu moctixeHnu
MPEAENBHO JOMYCTHMOTC YPOBHA 3arpasHeHus. B pane cmyyaeB BMecTe ¢ KOHAYKTOMETPOM Ha BO3BPATHOM
KOHIeHcaTe Lenecoobpa3Ho ycTaHaBIMBaTh pH-MeTp, 9T0 MO3BOMMT CROEBPEMEHHO MPENOTEpAIIATS 1024y R
koHTYD TOLI KHCHEIX H MENOYHEIX IPOAYKTOB.

KoHTpons po3BpatuTe KomeHcara no YOI u pH gaeT nesHyro HHGOpMaLMo AN BeAEHHS pexuMa
aAMHHMpPOBAaHUS TUTATENHHOMH BOAEL Jlo3uporky aMmuaka B ukn TOLl cnexyer peryivpoeats no pH Bosspar-
HOTO KOHICHCATA, NOJUIEPKUBAT 3TOT Moka3aTelib B nmpeaeax HopM I1T3. 3rum 6yaet ofecnedeHo cHinkeHne
KOPPO3YH MeTAIUIa B Pa3BETBICHHOM cucteMe 0TOOpa KOHAGHCATa y MOTpebuTeneil M comepxaHus ene3a B
BO3BpaTHOM KOHIAEHCATE.

ITpumep 9. Ha TOI] ¢ GapabGaHHEIMH KOTIaMH N00aBOK XUMIWYECKH OUMINEHHOM BoAK! cocTaBmaeT 30%.
IlponseoAcTBReHHEIN KOHACHCAT, BO3BpamacMbIH MOTpeOHTENAMH Napa, HEOPEPHIBHO KOHTPOIMPYETCA IO
3IEKTPHYECKOI NPOBOXMMOCTH B LIENAX 0OHapy)KeHHS MOMEHTa €ro 3arpssHeHns. Kakoa fonkHa OBITE yc-
TaBKa CHIHAMH3ALMK M 3aMUTH P HapyIUCHUH Ka4eCTBAa BO3BpaTHOIO koHmeHncara. Ilpu 30%-Hoit noGaBke
XMMHYECKH OYHIIeHHON BoAwL, o0OpabarriBaeMoit MeTOZOM M3BecTKoBaHMS M Na-kKaTHOHHPOBaHUA, Cofiepa-
HHE KapGOHATOB B MHTATENLHOM BOJE M, CIEA0BATENbHO, YITIEKMCIOTE B MIape KOTJIOB COCTAaBHUT okolo 30%
KapOOHATHOM ENOYHOCTH XUMHUIECKH OUHINeHHOM BoABL, Wik 0,15 mMr-3ks/xr. Jina noanepxanus pH xonnen-
caroB B npenenax 9,0-9,2 B uendx npeaoTBPAILCHNA YIIIEKHCIOTHOM KOPPO3nu MeTailla, Kak B koHtype TOII,
Tak M Y NoTpeOUTENEi KOHIIEHTpaIMA aMMHaKka B NMUTATENbHO Bode 1 nmapax TOL] Taxke noiDkHa OLITH He Me-
Hee 0,15 Mr-3xB/xr (2,6 Mr/kr). [Tpunumas, aro CO; U M3 NOIKHE! IIPUCYTCTBOBATE B (lopMe KapboHara aM-
MOHH4, 110 puC. 3 1ns koHuenTtpauuu (A7),CO; 0,15 Mr-oke/kr (7,2 MI/Kr) HAXOIAT },; paBHyi0 12 MkCM/cMm.

TakuM 06pazoM, ¢ YIETOM BO3MOXKHBIX OTKNOHEHUI HOPMATEHEIA MO CoAeKaHHIO APYIUX MpHMeceii Mpomus-
BOACTBEHHBIH KOHAEHCAT JOJDKEH HMMETH MECKTPUUECKYI0 NpoBoauMocTs nipu 25°C B npenenax or 10 mo 15
MxCwm/cM. CHIHANH3AIMIO €ro YXYAIIeHUs MOXHO ycTaHoBHTh Ha 20 MxCM/cMm. ClieiyetT OTMETHTB, 9TO CHU-
senve YV OII po3ppara MeHee 10 MkCmM/cM GyaeT yKasHBaTh Ha HEQOCTATOK aMMuaka. Ha Taxoii ochoBe Moxer
6bITh OpPraHH30BaHO PeryINpOBAHUE IOAYK aMMHaKa B kKOoHTYp TOLI,

2.0, Texnuxa uzmepenua YIII uucmuoix 600

TTpoGr1 uMCTOlf BOABI MOTNIOINAIT YIJIEKUCIOTY BO3AYXa O COCTOSHUA paBHORecHd. PaBHOBecHas ¢
BO3IYyXOM ofeccoeHHas Boja coaepxur okono 0,8 mr/kr COs, ¢e pH cmibkaerca mo 5,6, a snekTprdeckas
MPOBOAUMOCTH Bo3pactaeT A0, 1 MkCM/cM. ITpu n3MepeHHH neKTpHUECKoii mpoBoauMocTH U pH wKCTHIX BOA
HEOOXOXMMO TOITOMY TINATENRHO 3aMMIIATE MPOOH OT KOHTAKTA C BO3AYXOM, YHMUTHIBATE BEPOATHOCTH 33-
TPA3HEHNA MX MATepHAJIOM Npo0onpoBOIHOM JHHNN. YIenbHad 3JcKTPHYEcKad MPOBOAUMOCTD MHCTOH BOMBI
JI0JDKHA M3MEPATLCA NPOTOYHBIMH KOHIYKTOMETPHYCCKMMH AYEHKAMH, TEPMETHYHO NMPHCOEAHHEHHBIMM K JTH-
HuM o160pa NpoOE, HIH YYBCTBUTEIBHEIMH 3JIEMEHTAMH, YCTaHOBICHHEIMH B TPYOONPOBOA © 2HAMM3HPYeMOii
cpenoit. Ecnn KoHTpons BeAeTCA NMEPEHOCHEIM KOHIYKTOMETPOM M Adeiika NPHCOEAMHAETCA K TOUKE 0TOOpa
PE3MHOBBIMH HLTAHTaMH, CIeAYET JOXJAThCH TIOCTOAHCTBA NOKa3aHMil, Ha uro TpebyeTcd BpeMia, B TEUYEHHE
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KOTOPOro LUIAHIH U fA4yeiika NMPOMEIBAIOTCA NMpo0oii, U3 HUX YAAIAIOTCA BO3AYX M Apyrue 3arpasHeHui. Cko-
POCTH IpoTOKa IpobEI He Jo/bkHa 66T MeHee 20 11/9. Habmogaeman MHOTAA 3aBHCHMOCTH IMOKa3aHMii OT CKo-
POCTH NOTOKA NMPOOEI CBMACTENECTBYET O HEROCTATOYHON YHUCTOTE NMpoGONpPOBOAHONM JHHUH M YKa3LIBAET Ha
Heo6X0IHMOCTE Goliee ANMUTENEHON OTMBLIBKM CHCTEMEL

J14 onepaTHBHOTO KOHTPONA ClEAYET MCIIONb30BaTh CTaLHOHAPHbIE KOHXYKTOMETPE! C HENPEPHIBHEIM
TIOTOKOM HpoOkI, KOTOphe GLICTPO pearHpylOT Ha BCE M3MEHCHHA BOgHOro pexxuMa. IlepeHocHEle mprGOpH
MOXHO IPUMEHATE TONBKO NPU KCCIEJOBATENECKUX U HANANOYHKX pafoTax Ha TOYKaX, HE OCHAINCHHEIX CTa-
LIMOHAPHBIM KOHTPOINEM, BBINOJIHAS H3MEPEHUA MOCIE TUIATENbHOI NPOMBIBKH CHCTEMEL, a Takke JJIA poBep-
KH MOCTOAHHO AeiicTByrommx npudopos. HeobocHoBaHHEIE 3aTpaThl BpeMEHH Ha OTMBIBKY NPOOONPOBOIHEIX
JIMHMHA W YyBCTBHTEIILHEIX 3/IEMEHTOB NPHUbOOpOR cnellyeT YYUTHIBATh NpH Myckax ob6opyaosanna. Konayxro-
MeTpEl M pH-METpBI, NPUMEHACMBL A1 ONEPATHBHOIO KOHTPOJIA, HEOGXOOUMO BKIIIOYATh B paloTy cpasy Xxe
Toceo NPOAYBKH JIMHHH M JOCTHXEHHA NPO3paYHOCTH NpolEl U3 KOHTPOJIMPYEMOrO y4acTKa TpakTa, YToOk
NPOMEITE TIOABOAAIINE JIMHHH M AYCiKU o Hagana u3MepeHuil. 31o Tpeboanne 0co06eHHO CYIIECTBEHHO IS
XOHAYXTOMETpOB ¢ H-KONOHKaMH, OTMBIBKAa KOTOPHIX TpeOyeT Oonee NpoXoLKUTENBHOrO BpeMenu. Mamepe-
HHA CIEXYEeT HAYUHATH TOCE JOCTHXEHUA YCTAHOBUBILIUXCA NOKa3aHUM.

TOYHOCTE KOHTYKTOMETPUYECKOr0 KOHTPOIIA 3aBHCHT OT YMCTOTHI 3NEKTPOROB H KOPITyca H3MepHTeb-
Hoif sueiku. [Ipn qMTEnsHOIt SKCITyaTaly HA TTOBEPXHOCTH fHeeK MOTYT 06pa3oBHIBATECH OTIIONKEHHI Ma-
ceJI, MPOAYKTOB KOPPO3HM M APYTUX 3arpA3HeHUi, 1 HCKaXaloWUX 3HaYSHHA MOCTOAHHON M pe3ylbTaThl KOH-
TpolA. DIeKTPONpPOBOAALHKIA ClI0H OTNOXEHHIT IPOXYKTOB KOPPO3HH Ha H30IATOPE, Pa3efIOmeEM INEKTPOILL,
MOJKET DPUBECTH K 3aBBIICHHIO PE3y/IBTAaTOB. B 3amBITEHHEIX MOMELIEHHAX HA BEIXOXHEIX KOHTaKTaX s4eilku
MOXKET OTNOXKHMTECA CHOH SACKTPONPOBOJAMIEHi MBUIM, YTO TAKke UCKA3WT MONYyYaeMsbie AaHubie. CrocoOnt
OYHCTKH H NPOBEPKU KOHAYKTOMETPHYECKHX SHEEK PACCMOTPEHEL, B pa3a. 3.

Munsrepro CCCP BHITYyIIEHB! JOKYMEHTBI, pEraMEHTHpPYIOIME 00CHYKHBAHUE M PEMOHT KOHITYKTO-
MeTpoB: MeToandeckue yka3aHud 10 TEXHHUECKOMY 00CITy>KHBaHHIO MPOMEILIIEHHOTO KOHAyKToMeTpa AK-310.
MYV-34-70-004-82 (M.: CITO Coto3rexanepro, 1982), HopMaTHBHEI MaTepHall 1O 3KCILTyaTalM{ U PEMOHTY
aBTOMATHYECKHX HpuGopoB xumudeckoro kouTpont AK-310 u pH-201. HP-34-70-009-82 (M.: CITO Corosrex-
3Hepro, 1982). 3tuMu AOKyMEHTaMH ClleqyeT PyKOBOACTBOBATHCA NPH SKCIUTyaTanMH COOTBETCTBYIOLIMX IIPH-
6opoB. CeeAcHNA TIO 3KCIUTyaTalii ¥ PEMOHTY KOHIYKTOMETPOB APYTHX TUIIOB COACPKATCA B MHCTPYKIDAIX M3~
TOTOBUTENCIH.

2.7, OnepamusHuiil KOHMPONb 600 NOSLIUEHHOZ0 COAECOOEPIHCAHUA

2.7.1. OnexTpuyeckas MPOBOAUMOCTD M CONECOAEPKAHHE MUHEPATIN30BAHHEIX BOJL

B Bozax c MOBBIIIEHHBIM COIEPAKAHHEM HENETYIUX NUCCOLMMMPOBAHHBIX IPHMECE JonA rasoBoii co-
CTaBIAIOMEH B 37IEKTPHUECKOI MPOBOAUMOCTH CHIDKAETCA A0 Takoii creneHd, 4rto YOI TakuX BoJ MOKHO pac-
CMaTpHBaTh KaK XapaKTEPUCTHKY MX colecoiepxanui. Eciu B anamu3upyemoit npobGe pacTBopeHo WM npeod-
NI3JIa€T OJIHO BEIIECTBO, €T0 KOHLIEHTPALMIO MOKHO ONPEIEINTE Mo rpadukaM puc. 1-6 mocie npueeacHus us-
MEPEHHOTO 3HAYCHMA Y, K Y ,; 1O PopMmyne (4) ¢ COOTBETCTBYIONMM 3TOMY BEINECTBY TEMNCPATYPHEIM Ko3d-

tdummentoM o, 13 Tabn. 1. Ecnu B npo6e pacTBOpeHO Heckonbko Bemects, YOI ucmomp3yerca Kak Mokasa-

TeNb OOUIEro colecoaepkaHiA, HTO B GONBIIMHCTRE Cydack NOCTATOYHO JId ONepaTHEHOTO KOHTPOMNA BOJHO-
TO PEXUMA DNECKTPOCTARIMIA.

ITpupoaHbie BOXB CONEPXKAT B OCHOBHOM OMKapOOHATEY, XJIOPHAB! M CYTb(aTH KanbIHd, MarHud H Ha-
TpuA. 3aBHCUMOCTb MEXY CONEcOlepKaHUEM U SIEKTPHYeckoil MPOROAMMOCTERIO TAKHX BOJ MOXHO BBIPa3ATH
HPOCTHIM COOTHOMICHUEM

8= £Y,, MI/KT, )

B KOTOPOM KO3 IpIeHT NPONOpIMOHATEHOCT 4 00BIMHO HaXozmTes B npeaenax ot 0,4 1o 0,6. Xow ofiuee
corecoieprkaHHe IPHPOJHOI BOIBI MOXKET H3MCHATECA 110 CE30HAM TOJId, COOTHOIICHHE MEKAY €10 COCTARIAFONIFIMIL,
Kak TpaBrIIo, COXPaHACTCA HeM3MEHHBIM. ClIgAOBATENBHO, COXPAHAETCH OCTOSHHEM H Ko (HIMeHT #1714 Boa AaH-
HO# SNEKTPOCTAHIIMH. BEIIONHIB HECKOJBKO pa3 B NOXY MOJHEIC aHAM3H CTAHLMOHHEIX BOX , 0ZTHOBPEMEHHO H3Me-
pus rx YOI, onpenensior 3101 K03 $HUIMEHT H NOJB3YIOTCI UM B IOBCEAHEBHOH pabote.

KoBAyKTOMETPBI MPUMEHAIOTCA AN ORICTPOrO ONMPEACICHUA CONECONEPKAHNA XHMUMECKH OUMIIECHHOH,
TIMTaTeNEHOM, KOTAOREIX H APYTHX BOJ, I ONIEPAaTUBHOTO KOHTPOJIA 32 PARHOMEPHOCTHIO PACTIpEACIICHHS XU~
MHYECKM OYMINEHHOM BOABI MEXKAY JeadpaTopaMu M MHOTHMX APYTMX Heneii, B psne ciyyaes Ha HEKOTOPHIX
TIOTOKAX CeyeT YCTaHABNMBATE CTAlOHAPHEIe MpUOOPH!I KoHTpond. Tak, KOHTpoNb H perucTparms Y III xu-
MHYECKH OYHILCHHOM BOJBI HA BBHIXOAE BONONOATOTOBUTENbHOM YCTAHOBKH CBOEBPEMEHHO M3BEIUAET MEPCOHAT
00 yXyameHuH KadecTa 00paboTaRHoH BO/EI H3-3a MPOCKOKA COMIM MIIM HAaPYLICHNA PEXHMA H3BECTKOBAHNUA.
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2.7.2. KoHTpOJIb KOTIOBEIX BOX
Hpﬂ IMMTAHUU KOTNOB KOHACHCATOM C J.IOﬁaBKOM XMMHYCCKH O'WHIICHHOﬁ BOIRIL SJICKTpH'-lOCKaﬂ MnMpoBOIH-

MOCTB MCIIOJIB3YETCA KK OCHOBHOIT [0Ka3aTeb Ka4ecTBa KOTJIOBOH BOABI H BeZIEHHA peXHMa HENpephIBHOI TIpo-
ayexu. Tockomsky Y3IT kotnoBoif Boab! NPOTIOPUMOHATIEHA HE TONMBKO €€ CONECONEP/KAHMIO, HO M IIENOTHOCTH
(BcencTBMe BRICOKOH MOMBIDKHOCTH MoHa OH ), a 06a 3111 hakTOpa B CBOIO OYECpeIb BAMAIOT HA MHCTOTY HACKHI-
IICHHOTO ITapa, TOKa3aTelb NIEKTPUYECKOH MPOBOAUMOCTH GoJiee MOJTHO XapaKTepH3yeT COCTOSHUE peskiMa KoTia,
HeM KOHTPOJNL BOAH 1O TAKMM YIOKA3aTeNsM, KaK XNopuasl wm menousocts. Hopmei YIII murarenssoif, xotno-
BBIX H NPOXYBOYHBIX BOJ YCTAHARIHBAIOT BO BPEMA TCIIOXMMITISCKIX VCIIBITAHUIL, ONpeAe/id 3aBUCHMOCTE Kaue-
CTBa MNapa OT 3JEKTPHYECKOif MPOBOAUMOCTH IMMTATENIEHOM, KOTIOBOI M npoxyBoyHoit Bofsl. [IpuMmenenme koH-
ZIYKTOMETPHYECKOrO KOHTPOJIA OcBOOOXKAAET NIEPCOHAT OT HEOOXOMMMOCTH BEITIONHATE PYYHBIC aHANM3EI HA XJIO-
PHIEL, INENOYHOCTE M APYIHE COCTABIAIOMIME (KpOME KpeMHeKucnoTH M docdaton). YAensHads 3neKTpHuecKas
MPOBOXMUMOCTE IIPOXYBOYHOIN BOAEI MCIOJB3YeTCA KAK MMITYJIBC JUIA aBTOMATHYECKOTO PEryIMPOBRHHA HETPEPBIB-
HOit IPOAYBKH, YTO JAAET CYUIECTBEHHYIO S5KOHOMMIO 32 CYET JIMKBUIALMM NEPENPOAYBOK, MOBBIMIAET HANEKHOCTH
BOJIHOTO pexkiMa KOTNOB. [To omsiTy 3kcIUTyaTalnm, B KOT/IAX € JBYX- H TPEXCTYNEHIATHM HCIIAPCHHUEM JARJICHU-
eM B Gapa6ane 11,0 MIla, paboTaronmx Ha 106aBOYHON XAMHYECKH OYHIINEHHOH BOIE, MOTYT TIONICPIMBATECA
cnenyroume YOII mpo6: rmurarensHas Boja — a0 180 MxCw/cM, koTmoBas BoJa WHCTRIX oTcekos — 800-1500
MKCM/cM, mpoaysoyHas Boga — 6000-8000 MxCm/cm mpu 25°C.

TToCcKONBKY YrileKucnoTa BO3AYXa He OKa3bIBaeT 3aMETHOTO BIHAHUA Ha YIIT MUHEPATH30BaHHEIX BOJ,
TEKTPHYECKYIO NMPOBOJHUMOCTE MUTATEIBHBIX M KOTJIOBEIX BOJ MOXHO KOHTPOJIHMPOBATH KOHAYKTOMETPOM C
py4HOl TeMmepaTypHOii KoMIteHcauueit mocne JocTaBkM Mpod B dKcnpecc-nabopartoputo. IlenecooGpasuo
NPHMEHATH CTALMOHAPHEIEC MPHOOPEI, KOHTYKTOMETPUYECKHE A4YCIKH KOTOPBIX TIORKIOMAIOT HEMOCPEACTREH-
HO K ToukaM oTfopa npo6 koTnoRoit BoAL. 1A TakuxX Leleii MOTYT HCMONB30BATECA NPOTOYHBIC TPEXIJCK-
TpoAHEIE AYeiikH (cM. puc. 11), paGoTaroinue Ha ropsyeit npoGe U JomyckarolIpe MpoAYBKY TodeK oT6opa Oes
OTCOCAMHEHUA YYBCTBUTENBHOTO 3JIEMEHTA.

2.7.3. TlpumeHeHHe KOHAYKTOMETPUH JJIA KOHTPOJIS U peryTHpoBaHKA MPONECCOB BONOMONTOTOBKH

TeXHONOrHYECKHE MPOIECCH BOAOMOATOTOBKH COIPOBONKIAKTCA HM3MCHEHHEM CONECOMEPXKAHHA M,
ClIeJOBATENIBHO, NEKTPHYECKOM MPOBOAHMOCTH 00paGaTEIBaAeMOil BOABI, YTO MOXKET OBITE HCHONE30BAHO I
WX KOHTPOJIA ¥ PeryHpoBaHuA, KOHIYKTOMETPEI MOTYT MCIIONIB30BATECA TAKKE UL M3MEPEHHS M aBTOMATH-
3a1MHU MPUrOTORNIEHHA pafouyHX PACTBOPOB PEar¢HTOB: KOAryJIAHTA, COJIH, KUCJIOTHI, IIETOYH H T.A. ¢ TIOMOLIEI0
A4eeK C HU3KUM 3HaueHHeM NocToiHHOH (cM. puc. 12). fTo snekTprMeckoii IpOBOAMMOCTH MOXET OBITE OCY-
IIECTBIEHA ABTOMATH3aLHs JO3HPOBAHUA KHMCIIOTH B CX€MaX IMOAKHCICHHA MOANMUTOYHOM BOXBI LA TEIUIOCE-
. LenecooGpa3Ho MpUMeHeHNe KOHAYKTOMETPa INIA KOHTPOJA OTMBIBKM MOHHUTHBIX (UIBTPOB MOCHE pe-
TeHEPaLINH, NTO 0CBOOOXKIAET NMEPCOHAN OT PYYHOro KOHTpOJIA 32 3To omepaumeit n ofecneunsaeT CoKpamie-
HHE NOTeph BOAbI HA COOCTBEHHbIE HYKAE BOXOMOAr0TOBKH. KOHTPOJIE OTMBIBKH (HHIBTPOB 0cobeHHO 3ddek-
THBEH Ha 00eCCONHBAKONICH YCTAHORKE, Ha HYKIBI KOTOPOIii pacXoyercsa ofeccoeHHas BoJa.

Bonpiume npenMylLecTa JOCTUTAIOTCA PH UCHIONB30BAHHH KOHTYKTOMETPOB JUTH TEXHOJIOTHUECKOTO KOH-
Tpoms obeccoMBaIONIIX YeTaHOBOK, YOI Boant rocne 1-it cTymeHH 00eccOMMBaHNA YBEEIMMMBAETCA TIPH HCTOLIIE-
HUA H-katoHnTHeX Wi OH-aHHOHHTHBIX (MIBTPOB, YTO CIY:KUT CUTHANOM JUIA BBIBOJA MX HA PETCHEPALIMIO.
KoHTposs anexTprdeckoii MpoBOAKMOCTH BOABI NOCTE Kaxaoro dwmstpa 2-it crynenu win 3a OCJ] XuMBoACOIH-
CTKH MJTH KOHICHCATOOUHCTKH AAET NMOJHYI0 MHbOpMaInnio o KavecTBe GIIBTPaTa, CBOCBPEMEHHO NPETyHPEKIACT
TIEPCOHAII 0 HEOHXOMUMOCTH OTKIHOYECHHS (IIETPA Ha PereHepalMio HIH BKIFOYEHHA B pa00Ty MOC/IE OTMBIBKH.

[IpnBeacHHBIME NPUMEPaMH He MCUEPIBIBAIOTCA BO3MOXKHOCTH NMPHMEHEHUA KOHAYKTOMETPHUH B TEX-
HOJIOTH BOJOMOATOTOBKH, BHeApeHHe KOHTYKTOMETPOR PasiIMYHBIX THNOB OYAET CTIOCOOCTBOBATE MOBHIMIE-
HUI0 3KOHOMIMHOCTH ¥ HAJEKHOCTH BOAOTIOATOTOBUTENBHBIX YCTAHOBOK, aBTOMATH3aIMH TEXHONOTHIECKHX
NPOLIECCOB U MORHIIIEHHIO NPOW3BOAUTENBHOCTH TPYAA 0GCTYXKHBAIOLIETO NEPCOHANA.

3. METPOJIOT'HYECKOE OBECIIEYEHHE 11 OBCJIY KHBAHHE KOHAYKTOMETPOB

7. /. Obwue nonoscenun

KoHmyKTOMETpH MONTEKAT MOBEPKE NPH BBITYCKE U3 MPOM3BOJICTBA, I10C/E PEMOHTA, MNPH 3KCILTyaTa-
IMA W Npu XpaHeHun. OpraHmsauyud M Mopafnok moBepkn pernamentupytotcs I'OCT 8.513-84 "Tlosepka
cpeacTB u3MepeHmii”. [ToBepka KOHAYKTOMETPOB MpouseoauTcs B cooTreTcTBHM ¢ I'OCT 8.354-79 "Ananmuza-
TOPBI FKMAKOCTH KOHTYKTOMETpHYecKUe. MeTosl B cpecTBa MOBEPKU”, KOTOPHIit pacpoCTpaHACTCa Ha KOH-
JYKTOMETPHI, NPEIHA3HAYCHHBIE JUIA m3Mepenna YIIT xuakocty B npexenax ot 1-107° 1o 1,0 Cw/em, u yera-
HaBIMBACT CPEACTBA M METOANKY MX NEPBHYHOM M NEPUOAMYECKOI NOBEpOK. Pe3ynbTaTel NepBHYHOI MOBEPKH

npeAnpuATHe-U3roTOBUTENL odopMIseT oTMETKOM B nacnopre npuGopa. Pesynsrar NOBepKu, NpOBEAEHHOH
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opranamu I'occranaapta CCCP, odopmiierca Beinayeii CBHAETENCTRA.

TpuGopk!, M3TOTaBNMBAEMEIC B BHJIE Pa30BHIX NapTHil (He CTAHAaPTU30BAaHHBIC CPEACTBA H3IMEPEHHit),
NIOBEPAIOTCA B COOTBETCTBHH € "MeToMKoi METpoIoruueckoif aTTecTauiy He CTaHAApTH30BaHHBIX OTpaciie-
BOro HasHauenus cpeacts uaMepermit” (M.: CIIO CorozrexsHepro, 1982). Peaynrrarel nepronnueckoii noeep~
KH TaKHX CpeaCTB 0OPMISIOTCH IIPOTOKONIOM, COCTABIEHHEIM BEJJOMCTBEHHOI METPOIOrHIeCKOit CITy:)00ii.

B nacroauee Bpems FoccranaaproM, LIKB CorossnepropeMonTa 1 CBepanoRIHEPTo paspaboTaHa MeTo-
JMKa MOBEPKH KOHIYKTOMETPOB kjlacca 2,5 ¥ Hibke (Kj1accoM 0603HaYaeTcA OCHOBHAA MOTPEMHOCTh Mpubopa B
mpoleHTax), MeToaMKa MpexycMaTpUBacT BBHIMONHEHHE MOBEPKM KOHTYKTOMETPOB B JHalla30oHaX MeHee |
MKCM/CM, 4TO MMEET BAXKHOE 3HAYEHHE [TPH KOHTPOJIE YUCTHIX BOX, B X0z moBepku BEIMONHAIOTCA CNETYIOLIME
OTIEpALVH; BHEIIHHI OCMOTPp, onpo0oBaHHe, ONPEACICHNE 3NIEKTPUHECKOH NMOCTOSHHOI YyBCTBHTENBHOIO 3Ie-
MeHTa (KOHTYKTOMETpHYEcKoit Adeiik);, onpeaeneHyie 0CHOBHOM NOrPENTHOCTH M3MEpUTENLHOrO Npubdopa, on-
PpEAcIIeHNE AOTIOHUTENBHOM NOTPEIHOCTH 0T M3MEPEHNA TEMIIEPATYphl aHATM3HPYEMO#t cpeis! (A4 KOHIYKTO-
METPOB, OCHALICHHBIX YCTPOHCTBAMH TeMIIepaTypHoil KoMIeHcatuH). B kadecTBe 06pastiororo mpubopa JomKeH
HCTIONIB30BATECA KOHAYKTOMETp, MPOXOMANINIL €KETOAHYI MOBEPKY B opraHax Ioccramgapra. OcHOBHad Mmo-
TPEIIHOCTE 06pa3LOBOro KOHAYKTOMETPA J0ILKHA ORITh He MEHee 4eM B 3 pasa HIbKE OCHOBHOH IOTPEITHOCTH
MOBEPAEMOr0 aHANKU3aTopa. 3TOMY TpeOOBaHHMIO YAOBJICTBOPAIOT BBHITYCKAEMBIC CEPHIfHO NabopaTopHBIE KOH-
ayktoMerprl KJI-1-2 (kmace 0,25), KOJI-1M (kmacc 1,0). Ouu npuUrogHe! ans moBepku NabopaTOpHLIX M Mpo-
MBILIJIEHHEIX KOHTYKTOMETPOB Kiacca 4 (AK-320, TIK-67M) u Hipke; B AMana3oHax 3MEKTPHIECKUX IPOBOAUMO-
creit Gonee 1 MkCM/cM JOMycKaeTca MPUMEHATh APYrHe, BHOBb pa3pabOTaHHBIC HIH HAXOIAIMECA B IPUMCHE-
HMH CPEACTBA IIOBEPKH, IPONIEAIINE METPOTIOTHUECKYFO aTTECTALIMIO B OpraHaX roCYapCTREHHOM MM, ¢ MX pa3-
PEIUCHNS, BEAOMCTBEHHON METPONOrHYECKOH CITyKOBL
IpHHIMMHANTBHAS THIPABIMYECKAA CXEMa YCTAHOBKYU JJIA MOBEPKH KOHAYKTOMETPOB METOXOM CITHYC-
HUA MPUBEJCHA Ha pHC, 32, JUCTHIIHPOBaHHYIO BOAY MM KOHICHCAT M3 €MKOCTH 1 TpOIyCKaroT uepe3 J1abo-
PATOPHEI HOHUTHBIA QUIBTP CMEMAHHOTO NeHcTRUA 2 B eMKOCTE 0, CHabXkeHHYI0 BO3MYIIHUKOM 4, TpyOKoi,
3aM0JIHEHHOH HATPUYHON M3BECTBIO JUIA 3alIMTHI 0OECCONCHHOM BOABI OT YITIEKHCIOTH Bo3ayxa. B Oauke 5
HaXOAUTCA PacTBOP XJIOPUCTOrO Kanui. Yepes BEHTUIH 6 3an0JHAIOT 00eCCONCHHO# BONON LMPKYNAMOHHBIH
KOHTYPp C NOBepAeMOit 1 00pa3LoBoii KOHAYKTOMETPUYCCKUMH sueifkamu 7 u 8, TepMoMeTpamu 9, HacocoM 10
(MoxeT OBITH MCHONB30BAH HAcoc TepMoctara 11) u 3MeeBukoM 12, VeTaHOBKA MO3BONAET NOBEPUTH TUCHKY
Ha pacTBOPaX PasHLIX KOHLIEHTPALMH IIPH Pa3THIHOM TeMmepartype.
B meToauke noeepky, paspadotanuoii I'occrannaprom, IIKB Coro3sHepropeMoHTa u CBEpATIOBIHEPTO
s nuanaszona YOIT menee 5 MkCM/cM, TOIycKaeTCA HCNONB30BaHAE AUCTHLTHPOBAHHONM BOALL, PaBHOBECHOE
¢ Bo3myxoM, O3 ee obecconupanud. IIpu 3TOM MOCNEAOBATENBHO ¢ KOHAYKTOMETPHUCCKOI Auciikoii, 3amon-
HEHHOI TaKUM AUCTHIUIATOPOM, K NMpUOOpY NOAKITOYaETCA MarasuH cONpOTHBIICHHIL, Ha KOTOPOM HabHuparoTcsa
JOTIOTHUTENBHEIE CONPOTHBIEHHE, MMUTHpYIouue Y 31T BoaB! MOBHIIICHHOH YUCTOTHI.
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Pnc. 32, CxemMa ycTaHOBKK A1t NOBePKH KOHAYKTOMETPOB: 1 - Gauok ¢ aucTransrom; 2 - @C/I;
3 - 6a40K ¢ obeccorenHoN BooH; 4 - BO3NYIUHHK ¢ HATPOHHOMH U3BECTEHI0; S - 6auok ¢ pacrBopom KCl; 6 - BeHTHAD;
7, 8 - npoBepsiemasn 4 o6pa3nossie sveiiku; 9 - repmomerpsi; 10 - nMpPKYISUKMOHHLIH Kacoc; 11 - TepMocTaT; 12 - 3MeeBHK
Onepaunu, apagiomuecs 0643aTeNbHEIMH IIPH MOBEPKE KOHTYKTOMETPOB JOJDKHEI TAKXE BEIIOJHATBCS
npn ofcryxUBaHHK M onpoGoraHny npubopos. Hinke paccMaTphBatoTcs paboTHI, KOTOPHE CICAYET HPOBO-
JAUTH KaK [IPH [TOBEPKE, TaK U MPH TEKYIIEH 3KCILTyaTallii KOHAYKTOMETPOB.
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J 2. Brewriuii ocsomp u owucmra npubopos u suetixu

IIpu BHEIIHEM O0CMOTpE MPOBEPAETCA HATHMYHE HeOOXOAUMOI JOKYMEHTALMH KOHIYKTOMeTpa (Tlacmnop-
Ta, MHCTPYKIIMK) H COOTBETCTBHE KOMILIEKTA Mpubopa pasaeny "KoMmektHocrs" nacnopra. Ha xaxiaoM nmpu-
6ope f0JDKHEI OBITE 4eTKHE HaAMUCH W 0003HaYeHMA nepekmovatenci, rHe3l, 3KUMOB, OUMPOBKY KA,
HaMMEHOBAHUA H TOBAPHOTO 3HAKA NpPENNPHATHA-HITOTOBHTENA, 3aBoAckoil HoMep. K moBepke He JOMyCKAIOT~
CA KOHIYKTOMETPHI C paciiaTaHHBIMH HIIH MOBPEXKACHHEIMA HAPYXKHBIMU YacTAMHU ([IEPEKTIOYATEIIIMH, 3aKH-
MaMH, FHE30aMH M T.J1.), pa30UTRIMM CTEKIaMHU MOKa3bIBAIOIIEr0 NPHGOpPA, ¢ COTHYTEIMH WIH TOJOMAHHEIMH
yKa3aTelaMH, NOKOPOOICHHBIMU LIKAIaMM, a Takke NMPHOOPEI ¢ 0OHAPYKMBacMEIMH Ha ¢IyX (MPH HaKIOHAX
KopITyca) OTCOEAMHUBLIMMUICS JETAAMH. FI3MepHTENsHEI NMpeo0pa3oraTeNh U KOHOYKTOMETPHYECKAd suelika
JOJDKHEI NIPECTABIAThCA Ha IIOBEPKY YHCTHIMMU, O€3 CllenoB KOPPO3HHU.

OcoGoe BHUMAaHHE CNEAYeT YACTUTH OYUCTKE MOBEPXHOCTEH KOHIYKTOMETpHUccKol A4elkH OT Bo3-
MO2KHBIX 3arpA3HEeHHI, KOTOpEIE MOryT 00pa30BaThCA Ha MOBEPXHOCTH BIEKTPOIOR U Kopiryca. Criocol oumcT-
KM A4€HKI 3aBCHT OT MaTepHaa M COCTOSHHA MOBEPXHOCTH 3MEKTPpoaoB. Ecnu suelika pasOopHad M 3eKTpo-
ZIBI M3TOTORJIEHH! 13 HepakaBetomest cramy (cM. puc. 8, 9, 11), BHyTpeHHHE OBEPXHOCTH 3MEKTPOAOB H KOPITY-
€a TIPOTHPAIOTCS BETOIIEI0, CMOYCHHOH PAaCTBOPUTENAMH Macen (CIIHpTOM, 3¢HUpPOM) U pacTBOPOM COITHOM K-
CIIOTHI, MOCTIE YEro UX TIIATEIBHO MPOMBIBAIOT 00eccoNeHHON BOJOM. A4eikU ¢ aekTpoaaMH M3 IIATHHEL (CM.
puc. 7) WiIM MIaTHHbI, NOKPHITOH [UTATHHOBOI YEPHBIO (CM. puc. 10), HEML3A OYMILATL MEXaHHYECKH, TaK KaK
3TO MOBPEAUT NOBEPXHOCTH DNEKTPOROR. Tak JKe HCRONMYyCTHMA MEXaHNYecKad OUHCTKA fuceK ¢ rpadMTOBLIMY
3JICKTPOAAMH, MOCKObKY rpaduT pa3MassiBaeTca N0 NOBEPXHOCTH U30IATOPA, M 3HAYCHUE TOCTOAHHOMN MMOHH-
xaerca. B 3Thx ciyvasx adeiiki OHHINAIOT HECKONBKUMH HOPUHIMU PaCTBOPHUTENA, MOCHIE Yero X TIIATETEHO
MPOMEIBAIOT 06ecconeHHol Bozoil. Xopolnue pe3yabTaTHl MPH OYHCTKE BJEKTPOAOB C IOPUCTOI MOBEPXHO-
CTBIO JIa€T METOX KaTOAHOro TpasneHuA. JInk 3Toro B A4eiiky rocne NpOMBIBKH €€ PacTBOPUTEIIIMH Maceln 3a-
muBatoT 1,5%-Helit pacTeOp comanolt MM cepHOll KHCTOTHI (MNTH NOTPYKAIOT AYEHKH B TAKOM PacTsop) M K
INEKTPOJAAM MPHCOEAHHAIOT UCTOMHUK MOCTOAHHOIO TOKa HampsxeHueM 2o 12 B. Buavane "+" uctounuka To-
Ka MOJBOAMTCA K HAPYKHOMY dIIEKTPOAY, 2 "-" — K BHyTpeHHeMY. TOK 3/IeKTpOJIH3a YCTaHABIHBACTCA B TIpefe-
nax 0,5-0,8 A. Yepes 10 MHH MOMAPHOCTE 3NEKTPOAOB MEHAIOT Ha 00paTHY10. Ilocne TpaBneHHA OTMBIBAIOT
fueiiky obeccoeHHOI BOAOI.

Hanunuune sarpa3HeHuil MM Blard Ha HapyXXHOH NMOBEPXHOCTH AYEHKH TAKKE MOXKET BHI3BATH OTKIOHE-
HUe MOCTONHHORM, €C/TM MEXAY BEONAMH BJIEKTPOAOB 06pazyeTcs 3NMEKTPONPOROASIUMIL ClToit MBUTH, BIArM WIIH
BBICOXWINX coueif, 3arps3HeHus HeoOXOMMMO MEPUOJMUECKH YAANATH, BHIBOABI 3EKTPOJAOR JOJDKHBI 3alllK-
IATBCA KOAKYXAMH,

OunnieHHEIE M NPOMEBITHIE A4EHKH BHICY>KMBAIOT H 3aTEM IPOBEPAIOT CONPOTHUBIECHHE HX H3O0MALNM B
COOTBETCTBUH € HHCTPYKLIHEH M3TOTOBHTCIIA.

TIpn3nakoM NoOABTEHMA JKCIUTYaTAIMOHHEIX OTNOXEHHA B KOHXYKTOMETPHUMECKOH Atdeiike ABIACTCH
CHCTEMAaTHYECKOE OTKJIOHEHHUE e¢ TOKa3aHMii OT pe3yNbTaTOB KOHTPOINS NMpoGEI APYruMu npubopaMu WIH MX
HECOOTBETCTBUE AAHHBIM KOHTPOJIA Ha MPEABUTYIHX UM ITOCTEAYIOMMX YYACTKaX MapoBOAJHOTO TpakTa. [t
MpOBEPKH NpPaBHILHOCTH PaGoTHl cTalMoHaproro nprubopa nenecoo0pa3Ho NEPHOAMYECKH H3MEPATh SNEKTPH-
YECKYI0 IPOBOAMMOCTE TOH e NpoOHI IepeHOCHBIM npHbopoM. BpeMa MexIy 09HCTKAMH KOHIYKTOMETpHYe-
CKMX fYeeK YCTaHaBAHBACTCA ONBITHBHIM IMyTeM. Ilo ONBITY SKCIUyaTalus, OYHCTKA KOHXYKTOMETPHYECKHX
AueeK, KOHTPONIUPYIOLINX YHCTYI0 BOXY, BHITONHACMAd Yepe3 1-2 rolia BO BpeMs PeMOHTa COOTBETCTBYIOILENO
obopyznosanui, obecrieuMBacT HAICKHYI0 paGoTy aHAIM3aTOPOR.

3.7, Onpobosarue u IKCNAYAMAayUOHHAA NPOBEPKA KOHOYKMOMEMPOS

IMoaroToBka MpHGOPOR K paGoTe OCYLIECTBIAETCA B COOTBETCTBHM C HHCTPYKIHEH M0 3KCIUTyaTalMHu.
ITpu onpoGoBaHUM HM3MEPUTENLHOIO MpeoOpa3oBaTens AODKHO OBITH YCTAHORIEHO, YTO NP BKIIOYCHHU
TymG7epa ceTh 3aropaeTcd CHTHaNbHAA TAMITOYKA, 2 NPH NEPEKIIOYEHHH Ha PeskuM "KOHTpPONL" CTpeska yka-
34T/l YCTaHABIHBAETCA HAa COOTRETCTRYIONIEE AENCHUE IIKATbL,

KongyKkToMeTpHYECKY10 A4EiiKy NpOMBIBaOT 0GECCONEHHON WM RNCTHIIHpOBAHHOM Bodoit (Tpu Ha-
nvauy H-koTOHKM OHAa MPOMEIBAETCA ONHOBPEMEHHO C f4eiikoii) M yCTaHaBIMBAIOT TpeOyeMElit MHCTpYKIHEH
pacxox npoGel. [IpOMEIBKY BEXyT 10 YCTAHOBJICHHA NOKA3aHMI, COOTBETCTBYIOUIMX NPEANONATracEMOMY KadecT-
BY NPOMBIBOYHOI BOAKI.

[TpaBmisHOCTE pabOTEI KOHAYKTOMETPA MOKET OBITH MPOBEPEHA B YCIIOBHAX 3KCIUTYATALMH HECKONBKHMI
crocofaMu: Mpy HATHYKM TepeHoCHOro NpHbopa, HanpuMep, ITK-67M, ero adeiiky MPUCOEIUHAIOT K MIOTOKY PO~
651, BEXOAAIIEMY U3 A4EiiKH NOBEPAEMOr0 KOHAYKTOMETPA, M CPABHUBAIOT PE3YJBTAaThl IOCE YCTAHOBJICHMA MO~
CTOSHCTBA TOKA3aHWIX U PUBEACHHA B COOTBETCTBHE YCTPOIICTB TeMIlepaTypHOit KoMneHcamu 000HX pHOOPOB.
Ecnu TeMneparypHslii k03 QUIHEHT U TeMNEpaTyphl NPHBEACHUA NPHOOPOB OAMHAKOBE!, AOCTATOYHO M3MEPUTH
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V3IT npobsl NpH BKIIO4EHHO#H TepMOKOMITIEHCalMK obomx nmpubopoB. Eciu ycTpoiicTBa TeMnepaTypHOil KOMIICH-
calMH UMEIOT pa3HBIE XapaKTEPUCTHKH, MEPEHOCHBIM KOHAYKTOMETPoM M3MepaioT YIII u TeMneparypy mpobbt
IPH OTKIIFOYCHHOH TEPMOKOMIICHCALIMH H 3aTeM NPUBOIAT €ro MOKA3aHIA K "HOPMaIBHON" TeMIepaType MpoBe-
paemoro npuGopa 1o ¢opmyrne (4), NOACTaBILA B Hee o, NMpoBepaeMoro npubopa. TakmM ke 06pazoM MposepAIoT
TIOKA3aHHA CTAIMOHAPHEIX KOHAYKTOMETPOR C NOIPY>KHBIMA A4eiikaMy, aHAMMBNpPYA NMEPEHOCHBIM MPUGOPOM Ipo-
Oy u3 Gmbkatieit k 9Toi Aueiike TOUKH oTOOpa.

Bropoit crioco6 nmpoBepky 3aKmoYaeTCs B H3MEPEHNH Ha npoBepAemMoM npubope YIIT pacteopa ¢ H3-
BECTHOI 3/IEKTPHYECKOi MPOBOAUMOCTEIO. MOXKHO MCIIONE30BATH CTAHAAPTHEIC PacTBOPHL XIIOPHCTOTO KajHA,
npuroToBiIcHHEIE B co0TBeTcTBUM ¢ I'OCT 22868-77 "PactBOpH! yAEnbHOH 3MEKTpHYECKON NMPOBOXMMOCTH
CTaHAAapTHHIC. TEXHHYCCKHE TPeOOBAHMA W METOABI MCNBITAaHHH", 2 TakoKe PaCTBOPHI XIOPUCTOrO HATPHUX M
ApYruxX 3nekTpoauToB, YIII xoTophx u3secTHa u3 Tabmun Wia rpadukos. ITo cTaHAapTHEIM pacTBOpaM Ipo-
BEPAIOTCA AWANa30HBl NCKTPUIECKHX npoBoaumocteil Gonee 1 MKCM/cM, B KOTOPHIX BIMAHUE YITIEKUCTIOTHI
BO3XyXa CTAHOBHTICA HECYIICCTBCHHEIM,

Tlepen mpoBepkoit 0 CTAHAAPTHEIM PacTBOpPaM OYHMINEHHYIO H MPOMHITYEO BOXOH MCITBITyeMYIO A9eiiKy
3aNTHBAIOT CTAHAAPTHEIM PACTBOPOM HE MEHEe TPEX pas3, MOcie Yero Tprkanl uaMmeparoT YOII, MeHad craHoapT-
Hblit pacTBOp. ITpOBEPKY BEIOMHAIOT IPH BIUTIOFEHHOM TCPMOKOMITCHCATTHH, TOTBKO €CIH O, puGopa cooTBeT-

CTBYeT O, CTAHJAPTHOro pacTopa. KOHAYKTOMETp CUMTaeTcs MCTPaBHEIM, €CTH OCHOBHaA MOTPEIIHOCTH J ,
paccunTEIBaeMad no dopmyne (6), He MPEBBILAET MOTPEITHOCTE, YKa3aHHYIO B IIACIIOpTE MpHOOpa:
100(7-x
= 100(2-17) %
X
roe %, - TabnuuHoe 3HadeHUe YOII cTaHgapTHOrO pacTBopa, MKCM/CM;

¥ - cpearee apumeTnyeckoe 3HaueHue YIII BEINONHEHHBIX M3MepeHuH, MKCM/cM;
%, ~ KOHEYHOE 3HAYEHHe MOBEPACMOro JUana3oHa mKans npudopa, MKCM/cM.
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