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HOHOMETPHYECKOE ONPEAEJEHHE XJIOPA B TOPHBIX NOPOAAX
N ITOYBAX

Ha3zunauenne u obsnacrs NPHMCHEHHA METOAMKH

MeToaHka mnpeAHa3HaucHa [ ONpPEIENEeHHA CONEPKAHHA XJlopa B
CHIHKATHbIX H KapOOHaTHBIX M'OPHBLIX MOPOAAX M MOYBAX B HHTEPBAIC COACPKaHMII
010,01 10 0,5 %.

CywHOCTb METOAHKH

HonoMeTpuueckoe onpelieieHHe XJIopa OCHOBAHO HAa  H3MEPEHUH
KOHLE HTPALIMOHHOTO NOTEHIHAa, BO3HHKAIOLLETO Ha rpanuile
XNOPHACENEKTHBHOIO  IEKTPONA M  PacTBOPa, COJEPKAIIErO  XJIOPHA-HOH.
[loreHuman  XMOPHUACENEKTHBHOTO  MEKTPOAA  H3MEPSIOT  OTHOCHTEJIBHO
xJlopuacepeGpAHOro 3eKTPOaa CPaBHEHUA, KOHTAKT € KOTOPIM B aHAIM3UPYEMOM
pacTBOpe  OCYIICCTBJAIOT C  MOMOWIbIO  3MEKTPONMTHYECKOrO  MOCTHKA,

sanonentoro 3M KNO; .

["anbBaHUYECKYIO AYEHKY MOXHO NMpPeACTaBHTb CAEAYIOIIEH CXeMOH:
Xnopuocenekmuenoi | Ananusupyemorii| 3M | 3M

Ag, AgCl.
31eKmpood pacmeop KNO, | KCI

XnopuacenekTHBHbIE 3INEKTPOAbl HMEIOT KPHCTALNHYECKYIO MemOpany,
COCTOALLYIO M3 CMeCH XJjopuia W cynsduaa cepebpa [1]. Hocutenem 3apsna s
MemOpaHe ABnAeTCA HOH cepebpa. Korma 3eKkTpol KOHTaKTHPYET € BOMOM, HOH
cepefpa OMCCOUMHMpPYET C MOBEPXHOCTH MeMOpaHbl, W BO3HMKAaeT MOTeHUHWan,
COOTBETCTBYIOWMIA aKTHBHOCTH cepebpa. Tak xak NpoH3BedEeHHE PacTBOPUMOCTH
xjopuna cepeGpa sBIAETCA BENHYMHOH TNOCTOSHHON, aKTHBHOCTh cepebpa,
nepelleLero B pacTBoOp, 3aBHCHT OT aKTHBHOCTH XJIOpHA-HoHa. TakuM obpasom, B
pacTBOpe, COAepXKalleM XIOPHI-HOH, JNEKTPOL pearHpyeT Ha H3MEHEHHe €ro
aKTHBHOCTH.

3aBUCHMOCTb BEJHMMHBL JJIEKTPOHHOrO MOTEHUHANa OT akTHBHOCTH Cl°

NPH KOHUEHTPALMAX XJOPHA-HOHa Gonee 10 MKI/CM' MOIYMHAETCA ypaBHEHHIO
Heprcra:

E=E,-23RT/Flga_, 0)
rae

E - Bennuuua 3.J1.C. B aHanH3HPYEMOM pacTBope;

E, - senuunna O.J1.C. B pacTBOpe ¢ aKTHBHOCTBIO HOHOB
X:10pa, paBHoii 1;

a - aKTMBHOCTh HOHOB XJIOPA B aHATH3HPYEMOM pPacTBOPC;

cr

R - ra3oBas NMOCTOSHHaN;

T - Temnepatypa, ~ K ;

Ia - yucno Papanes.



[Tpu aKTMBHOCTH XJIOPHA-HOHA MeHee 10 MKT/CM® 3aBHCHMOCTH BENHUHHDI
MOTCHIMANA JNEKTPOAA OT JiorapHMa aKTUBHOCTH SBJIAETCA KPHBOAHHEHHON H He
noJuyuHseTcs ypasHeHHIo HepHcra [2]. OTo ¢BA3aHO C 4aCTHYHBIM MOCTYIUIEHHEM
xnopui-voHa u3 MemOpanbl B pa3baBncHHbii pacTBOp. OnHako onpesaeseHHe
BO3MOXXHO H B 3TOM Cllydae, TaK KaxK pe3y/lbTaTbl H3MEpeHHH noTeHUnana
3NEKTPOAA XOPOLIO BOCIIPOH3BOAATCA.

JUns NOBBILIEHNAS YYBCTBHTENBHOCTH ONPENENEHHA W BOCTIPOH3IBOAHMOCTH
pPe3yabTaToB B OAHY LEMb COEAMHAIOT NOCNENOBATENBHO IBE MEKTPOXHMUYECKHE
aueiiku [3]. B pesy/sTate 4yBCTBHTENBLHOCTS B HHTEPBAJE KOHLEHTpaUMii x1opa 10
- 100 mxr/cm’ coctasaser npubnmsutensto 80 MB/ pCl (mB/ pCl - exunnua,

XapakTEpPH3YIOLIas W3MEHEHHE BENIWYHHBI NOTEHLHANA NCKTPOAA NPH HIMCHEHHH
KOHUEHTPaUHH HOHOB XJIOpa Ha NOpAmoK), a B HHTepsare | - 10 Mkr/cm’

npu6ausurensto 50 MB/ pCl .

Jina Gonblueit YCTORYMBOCTH MOTEHUMANA 3aMEHSIOT B H3MEPHTENLHOM
3J/IEKTPOJIE MPOBONOYHBIA KOHTAKTHBIA NONY3N1E€MEHT HA MHHUATIOPHBIN NPOTOYHBIH
xopuacepedpanHbiil anektpos. Mcnonb3oBaHue BO BHYTpeHHE!N U BHEUIHEH LienH
CPaBHEHHA OJIMHAKOBHIX MOJIYINEMEHTOB OKa3blBAET KOMICHCHpYIOLICE AeiicTBHe
Ha YyBCTBHTENbHYIO MeMOpaHy anextpona [4].

IToreHuHan 3neKTpoda HE 3aBUCHT OT KHCJAOTHOCTH Cpeflbl B MHTepBane
3saqeHuit pH 2-10.

M3MCpCHHﬂM € XJIODHACEJIEKTHBHBIM 3JIEKTPOAOM HE MELUAIOT aHHOHBI:

SOy ,NO; ,F~,ClO; ,CH,COO",Cr,0F ,H,PO;, HPO}" (4].

MoryT MewaTs OnpefeseHHI0 aHHOHBI, COEIHHEHUA KOTOPHIX ¢ cepebpom
MMEIOT MEHBILYIO PacTBOPUMOCTD, YE€M XJIOPHA cepebpa, H KOTOphle BJIMAIOT Ha
IEKTPOAHBIH NOTEHLMAN:

§*,80},8,07,1",Br",CN™,CO}".

Jins nepeBeneHHs Xjnopa W3 TBeproii mpoObl B pacTBOP HCMOAB3YIOT
BbICOKOTEMMEPATYPHOE CreKaHHe Mpobbl CO CMEChi0 KapOoHaTa HaTpuUA M OKCHAA
LUMHKA WIH OKCHIAa MarHus M nocielyiouiee BbillleNauWBaHHe crieka Bonoi. [Tpu
3TOM COEAMHEHHA JIBYX- H YEThIPEXBAICHTHOM cepbl H HOOHA-HOH OKHCAAIOTCA M He
MELAIOT B NPOLECCE H3MEPEHHA NOTEHLIMANA JIEKTPOLA.

[Mauun-HoH, a Takke OpPOMMO-MOH MPAKTHUECKH OTCYTCTBYIOT B
aHaW3UpyeMblX O0O0bekTax. Meluatomee BiSHUE KapOOHaT-HOHa YCTPAHSAIOT
NOAKHCTEHHEM PacTBOPA W KUIIAYEHHEM.

[1pu Hcnonb3yemom criocobe paznoxeHus npoObl XAOPHA-HOH He 0OpasyeT
PacTBOPHMBIX KOMILIEKCHBIX COEJHHEHMIi, a TpyQHOPaCTBOPHMbIE COEJMHEHHA C

. . R 2
Ag”,Hg",Cu", Pb"" o6pasyiorcsa B HesnauntensHom konuuectse. [Toatomy
CEUHATLHBIX MCP JUTA YAEPKAHUA XIOPHA-HOHA B PACTBOPE HE NPEANPHHHMAIOT.
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KOHLUEHTpalUntO XJIOpUA-HOHAa B aHATH3HUPYEMOM pacTBOpE HAXOMAT no
rpajyHpoBouHOMY rpadmky. Jlnd 3T0oro napanneibHo C aHaIM3UPYEMbIM PacTBOPOM
namepstotT J.J1.C. B cTaHAAPTHLIX pacTBopax Ha (JoHE pacTBOpPa XOAOCTOrO ONbITA.

Cpeacrsa H3IMepeHHs H BCIIOMOTaTe/ibHble YCTPOHCTBA

1. Becbl aHanuTHueckue nabopatopHsle Tuna BJIP-200. Beco nosepsior |
pas B ron.

2. Becnt Texnuueckue tna BJIT-200. Becst nosepstot 1 pa3s B ron.

3. Ipubop ana usmeperns D.J.C. ¢ BLICOKHM BXOAHBIM COMPOTHBIECHHEM
(nopsaka 10" Om) u TounocThio H3Mepenuii e Xyxe 0,5-1 MB. Hcromssyior
noHometpsl THnma: H-115, H-135, H-120 wuam umdpoBbie BONBTMETPH €
OTK/IIOYEHHO# aBTokanubposkoi Tuna: L] 1516, Ul1413, L] 4200, B7-23, B7-27.
Jluanason uzMepsaemsix 3uauenuii 3.J1.C. cocrasnser ot +100 no +500 MB.

4. H3MepuTenbHbIH 31€KTPO - XJIOPHACENEKTHBHbIHA NIEKTPOA Mapku DM-
C1-01 (TVY 25.05.1910) wnu aHanoru4Hbli. B kauecTBe BHYTPEHHETO MOTY3/IEMEHTa
MCIIONB3YIOT NMOJYNIEMEHT OT (propuacenekTupHoro snexTposa tHna IF-yl (TVY 48-
1301-61). Hcnons3ytoT 0ZHOBPEMEHHO ABAa H3MEPUTENbHBIX JJIEKTPOJA.

5. OnexTpoa cpaBHeHHA - naboparopHbiil xnopuacepebpaHbIit NeKTpoa
mapku IBJI-1M3 (TVY 25.05.2181) unu ananoruursiii. Hcrnons3yroT oIHOBpEMEHHO
[Ba H3MEPHTENLHBIX JIEKTPOA.

6. MaruxTHas Mewanka tuna MM3M wnu Bxondwmas B xommiext pH-
MeTpa WiM HoHoMeTpa. Paboyyi0 NOBEPXHOCTb MEWANKM MOKPHIBAOT A
TEILTOM30NAUNHN acGecTOBBIM AHCTOM. MHTEHCHBHOCTH nepeMCIHBaHUA HOJDKHA
ObITh yMEpeHHOH H TMOCTOAHHON, HNA 4ero peryiaTop BpALIEHUS MeELLANKH
COXPaHAIOT B OHOM NONOKEHHH. HCMonb3yloT ONHOBPEMEHHO ABE MELUANIKH.

7. Sxopbp MarHuTHOH Mewankd. JKeme3HwblH CTepkeHb (OT rBO3IA)
auaMetpom 1-1,5 MM M anunO#H 15-20 MM NOMEILAIOT B NMOMHATHAEHOBYIO TPYOKY
NPHMEPHO TAKOTO € JHaMeTpa W 3anauBaioT ¢ oboux koHLOB. H3rorasmusator B
komuyectse 50-100 wryk.

8. DNeKTPONMTHYECKHIA MOCTHK - AenuTebHag BopoHka Ha 100 - 200 cn’.
BOpOHKY YKPEIUIIOT BEPTHKANLHO HA LITATHBE MarHUTHOH Mewanku. B BepxHem
OTBEPCTHH BOPOHKH YCTAHABAMBAIOT 3MEKTPONl CPABHCHMA, @ K HIDKHEMY
BBIXO/IHOMY OTBEPCTHIO C MOMOIbIO THOKOrO IifaHra NOACOCHAHHAIOT KaMWAsp
WIH HAaKOHCYHHUK JNEKTPONHTHUeCKOro Moctuka ot pH-metpa Mmapxkn PH-340.
Hcnonb3ytoT 01HOBPEMEHHO Ba TAKMX MOCTHKA.

9 MydenbHas neus Mapku CHOJI  6251/11-M1, MII-2YM  unu
aHanorMyHas.

10. Turnu dpapdopossie Ne3, FOCT 9147.

1. CreknsaHHas MepHad nocyna.



PeakTuBbi H MaTepHabl.

1. AsotHas kucnota, x4, FOCT 4461, paz6asncHHas 1:9.

N

. Cmecb Dwka (MgO : Na,Co, =2 : 1), una, TY 6-09-4516.

3. Kanus nurpar, x4, FOCT 4217.

4. Kanua xnopua, x4, FOCT 4234.

5. Harpus kap6onar, x4, [OCT 83.

6. Hatpus xnopua, ocy 6-4, TY 6-09-3658.
7. Linnka okeun, x4, FOCT 10262.
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. Muaukarop @ -auuurpoderon, una, TY 6-09-1883. 0,1% cnuprosoi
pacTBop.
9. Cmech ns cnekaxua. | BecoByto 4acTh kapboHaTa HATPHA PacTHPAKT B
tapdopoBoii cTynke ¢ 3 BECOBBIMM 4ACTAMHU OKCH/A LIMHKA.

10. PacTBop M1 3anoJIHEHHA XJIOPHACENEKTHBHOro ekrpoaa - 0,1M
KCI . Hagecky 0,745 r KCI pactsopsmiot B 100 cm’ BozsL.

11. PacTBOp AnS 3anonHeHMs snekTpoma cpasenus - 3M  KCI,
nacsiwmennsiit AgCl. Hasecky 2,24 r KCI pacteopsior B 100 cM’ Bogsl,
[0OABNAIOT HECKOAbKO KpyNHHOK cBexeocaxaeHHoro AgC!. (Xnopua cepebpa

roToBaT, npubasnss k 0,IM pactBopy HuTpata cepebpa paisbaBrenuyio 0,1M
COAAHYI0 KHCnoTy. OcanoK AeKaHTHPYIOT, ABaXb! MPOMBIBAIOT BOJOH, NEPEHOCAT
Ha QUILTPOBAILHYIO OyMary W BBHICYLUHBAIOT Ha BO3AyXe B TeMHOTE. ITomydeHHbIH
PEAKTHB XPAHAT B TCMHOM MECTE).

12. PacTBOp /1A 3aNO/HCHUA INEKTPOTHTHYECKOro MocTHka - 3M KNO; .

151,5r KNO, pacteopsior B 500 cM’ Bozbt.
13. CrannapTHble pacTBOPSI.

Pacteop A. Hasecky 1,6486 r NaCl, npokanennoro npu 500°C,
pacteopsioT B 1000 cM® AMCTUANKHPOBaKHO# Boabl. B | cM® TIoNy4eHHOTo pacTeopa
cogepxutca 1000 Mr xnopua-HOHa.

3

Pacteop B. 100 cM’ pacTsopa A nomeutaioT B MepHyio kon6y Ha 200 cm’,

NOBOIAT 10 MeTk Bonoi. B 1 cM’ nomyuesHoro pactBopa coaepxHtcs 500 mkr
XNOpPHA-HOHA.

3

Pacteop B. 20 o’ pacTBopa A MOMEIAOT B MepHYyio koiby Ha 200 cm’,

NOBOJAT [0 METKH BOgoii. B 1 cM’ nonyuenxoro pactopa conepxutcs 100 mkr
X1IOPHA-HOHA.
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Pactsop I. 20 cM’ pacteopa b noMewaioT B MepHyIo konby Ha 200 cm’,
JOBOAST 10 MCTKH Bonoii. B 1 o’ MOJYYEHHOTO PACTBOpA COAEPXKHTCS 50 MKI
XJIOPHI-HOHA.

Pacreop JI. 20 cm’ pacreopa B nomemsaior B MepHyIo K016y Ha 200 cM’,
JOBOAAT 0 METKH Bogoi. B 1 cm’ NOJYYEHHOro pactaopa coaepxurcs 10 Mkr
XJIOpHA-HOHA.

Pactrop E. 20 cM’ pactsopa I' nomewaioT B MepHyto konby Ha 200 cM’,
JIOBOIAT 0 METKH BOJOH. B 1 cM’ MOMYuCHHOTO pacTBOpa COAEPXHTCA 5 MKI
XJIOPH/I-HOHA.

14. Boga auctiandposadsas, F'OCT 6709.

15. bymara nonynorapupmuueckas, [JIH, TOCT 334.

16. OuiabTp «CHHAA AeHTan, TY 6-09-1678, nuamerpom 15 cm.
[MoaroToBKa k H3MEPeHHIO H BLINOJIHEHHE AaHANIN3A.

1. TloaroroBKa H3MepPHTE/ILHON YCTAHOBKH.

VcTaHOBKA NOMKHA HaXOMHTCA BAANH 0T oborpesatenbHbiX YCTPOHCTB, B
NOMEILUEHHH C TMOCTOSHHBIM OcBeleHdeM. HaMmepurensHsiii npubop ¥ Mewanka
DO/KHbl ObiTh 3a3zemieHsl. [Ipubop BkmouaroT 3a 20-30 MMHYT A0 Hagana
H3MeEpeHui.

M3amepurensusifi  anextpoa  3amonusior pactBopom  0,1IM  KCI,
NOrpyKaloT B HEr0 MNOJYINEMEHT OT (TOPHICENEKTHBHOTO JJIEKTpoaa H
FepMETH3UPYIOT € NOMOIBIO kiefikodl neHTsl. He ObiBuiMie B ynotpebnenun
3NeKTPOA NPeIBapHTENBHO BHIMAYHBAIOT B TEYEHHE CYTOK B PACTBOpE, COAEPKALLEM
100 Mkr/cM’ Xnopua-HOHa (CTaHmapTHuit pactBop B). B nepephiBe Mexay
H3MEPEHHAMH DJIEKTPONL XPaHHTCA B TOM ke pactsope. Ilepen u3mepeHHAMH
3MeKTPOA 0OMBIBAIOT BOJOH H OCTOPOXHO 00CYIIHBAIOT GUIBTPOBANILHOM OyMaroi.
[pn NOTycKHEHHMH WM 3arpA3HEHHH TOBEPXHOCTH MeMOpaHbl ee MONHPYIOT
KPYrOBbIMH ABHIKEHUAMH Ha BNAXHOI TKAHM M3 alIETATHOrO ILENKA MO NOMYYEHHA
6necTsiueit NOBEPXHOCTH.

OnexTpon cpasHenus sanonustor pactopom 3M KC/ | uacshimennbim
AgCI . BbibHupatoT anexTpoa ¢ HU3KO# CKOpOCTBIO HcTeveHHs pacteopa (0,1-0,3

cM’ B cyTkH). Ee KONTPOTHPYIOT N0 BEMUMHE MOKPOTO Cliea Ha (HIbTPOBAIBHOI
6ywmare. [1pH conprMKOCHOBEHHH BBLIXOIHOTO OTBEPCTHA NEKTpoaa ¢ Gymaroii yepes
20-30 cex KOHTAKTa MOKpPbIH Cnel He JO0MKEeH NPEBBILATL Pa3MEPOB BLIXOJAHOrO
OTBEPCTHS.

DneKTponUTHUECKHA MOCTHK 3anonssior pactsopom 3M  KNO,, u

CNefaT 3a TeM, 4ToObi CKOpPOCTh HCTE€YCHHUA pacTBOpa Obtna TakoW KE, Kak H3
ANEKTPOAa CPaBHEHHUA.



COCTaBASAIOT 3MEKTPOXMMUYECKYH) Leflb W3  ABYX MOCHELOBATENBHO
COeMHEHHBIX raNbBaHHYECKHX sveek. Ha wraTtiBe Kkaxa0# M3 OBYX MarHWUTHbIX
MEIIATOK YCTAaHABIMBAIOT IEKTPONUTHYECKHH MOCTHK - [CAHTENIbHYIO BOPOHKY C
ONYIIEHHBIM B HEE XJIOPHACEPEOPSHHBIM 3MEKTPOIOM CPABHEHHS', H B OTAETBLHOM,
nepeMeLalowemMcst 10 IUTATHBY JepXareie - H3IMEPUTeNbHbIRi 3MEKTPON M
HAaKOHEYHHK  ONIEKTPONMTHHECKOrO MoctHka. OpHy mapy 3/MeKTpoaos -
H3MEpHTEbHLIH H JNEKTPOA CPaBHEHWA C Pa3HbIX LUTATHBOB COCAMHAIOT MEXIY
coboii, Opyryio napy - NOACOCOMHSIOT K HM3MEPUTENLHOMY NPHOOPY COrfacHO
MapkHpOBKC. Ha kaxayro MarHHTHYI0 MeWanKy MOMEIAIOT CTEKIAHHbIA CTaKaH Ha
50 cM’ € aHanmM3UpyeMbIM pacTBOpPOM. B pacTBOp Morpyxar0T H3IMEPHTENbHbIIH
3JIEKTPOA M HAKOHEYHHK JNEKTPONHTHYECKOTO MOCTHKA, YKPEMUIEHHbIE Ha OZHOM
LUTaTHBE.

2. Xoa aHanu3a.

Hasecxy npo6ui 0,5 r nomewator B dapdoposstit THrens, 106aisor 3 r
CMeCH NS CMEKAHHA MM cMecH Diwka, CTasaT B Mydens, Harpetsiit go 300°C

nomuumaror Temneparypy no 800 —850°C u sbinepkuBator 15 MunyT. Crek
BblILICIAYUBAIOT KHMsled Bompoit (~30 oM’ ) B crakaH Ha 300 cM’, cTaBaT Ha
ropsauylo IUIMTKY, 3aKpblBAIOT MOKPOBHBIM CTEKIOM, KHUNATAT 5-7 MuHyT. Ha
cTakaHe eMkocThio 150 oM’ nenator MeTKy Ha 80 cM’. B 3TOT cTaKaH ¢unbTpYIOT
npoly uepe3s QWIBTP «CHHAA JIEHTa», NPENBAPHTENLHO CMOYEHHbIH KHUILALIEH
Bonof. Ocanok Ha GUNBTPE HECKONLKO pa3 MPOMBIBAIOT ropsA4eil BOAOW A0 METKH.
K ¢dunptpary no6asnsior 2 Kaniu WHAMKaTOpa U HEHTPAAM3YIOT a30THOH KHCIIOTOI
A0 obecuBeYHBaHHA. 3aKPbIBAIO CTAKaH MOKPOBHBIM CTEKJIOM M KHIATAT PacTBOP HE
Gosee 5 MuHyT. OCTHIBLIMI PAacTBOP NepeBoNaT B konby Ha 100 cm’.

IMapannenbHo BEXYT aHanM3 Tpex XoJoCThiX rpob. [locne HelfTpannzauuu
PacTBOPbl KUNATAT, 00BbEAHHAIOT B MEPHOM cTakaHe. [Tocne ocThiBaHHA JOBOASAT 2O
MeTkH 300 cM’ M Ha3bIBAIOT ITOT PACTBOP KHYNEBBIMY.

JIns npUroTOBNEHHS LIKANLI MPagyHpPOBOYHBIX pacTBOPOB B Konbbl Ha 50
cM’ BHOCST Mo 5 oM’ pactBopoB A, B, B, I, /], E, nonuBaiot 10 METKH «HYIEBBIM»
PacTBOPOM M mepeMeinBatoT. ['panyHpoBouHble pacTBoOpbl coaepxar 100, 50, 10, 5,
1 10,5 MK/ cM’ X7I0pHJ1 HOHA ¥ TOTOBbI K H3MEDEHHIO.

3. Onpenenenne cogepkaHua xjopa B npoGe.

Cravana u3mepstor 3.J[.C. B rpaayHpoBOUYHBIX pacTBOpax, HauMHas C
CaMoro KOHLIEHTpHpoBaKHoro. Jlna 3Toro pacteop, comepxkawmii 100 Mkr/ oM’
XJIOpHII- HOHA, PA3NMBAIOT NO ABYM CTaKaH MPHOAMIUTENLHO N0 25 cM® B Kaaslil,
OIYCKAIOT B CTaKaHbl SKOPb MAarHHTHOH MEIIANKM, YCTAHABNMBAIOT CTaKaHbl Ha
MEWanky, TOrpyXalT 3JeKTpoAbl B  KaXObii CTakaH W 3aMUCHIBAIOT
ycTaHosuBiueecs 3HaueHue D.JI.C., uaMmeHsioueecs He Gonee 4em Ha 0.5 MB B
MuHYTy. 3ateM o0e napbl JnmeKkTpoaoB OOMBIBAlOT BOLOM, 0OCYUIMBAIOT
¢GuIbTPOBANBHOK OYMaroff W NOrpyxaioT B CACTYIOILHIT MPajly HPOBOUHBI I PAacTBOP.



Iocne 3amepos 2.J1.C. 8 wikane rpajyMpoBOYHbIX PacTBOPOB W3IMEPAKOT
aHanornyueiM obpasom D.JI.C. B nepsbIX NATH aHATU3UPYEMBIX pPacTBOPAX.
MMoBTopsAtOT 3aMepbl B LIKANE rPajlyHpOBOYHBLIX PACTBOPOB, 3aTeM TaKKe H3MEpPAIOT
3.14.C. B octanbHbix 20-30 pacteopax mpo6.

JAns  [OCTPOEHHS rpaiyMpoBOHHOrO rpaduka HMCMONBL3YIOT AaHHblE
nosTopHoro 3amepa. I'paduku crposT Ha nosmynorapudmuueckoii Gymare,
oTK/MafbiBass no ocH opauuart 3HaueHus D.J1.C. B nuueiiHom Macwrabe (1 Mm
cootsetcTBYeT | MB) 1 Nno ocH abcuMce - BeTHYHHY KOHUEHTPALHH XJIOPUA-HOHA B
norapupmuueckoM Maciutabe (10 cM COOTBETCTBYIOT | NOPAAKY KOHLIEHTPALIMH).

BuiuncieHne pe3yabTaToB H3MEPEHHIL.

[lo rpanyupoBouHoMy rpaduky HaxXoQAT cCOAEpPKAaHHE XJIOPHI-MOHA B
pacTBope 1 paccuuThiBatoT cofepikatue xnopa ( C,; ) no dopmyse:

a-100
C(.‘l = m -100%, )
Tae
a - KOHLEHTPALHA XNIOPHI-HOHa, HaltneHHas 10 rPadHKY, MKI/cM’;
H - HaBecka npoobl.
YucseHtble 3HAYEHHS NOKA3aTe/IeH TOUHOCTH.
B Tabn 1. [TpuseneHsi AOMYCTHMbIE OTHOCHTE/bHbIE

CpeAHeKBanpaTHyeCKHe OTKIOHEHHA ( e %), hakTUdeCKHe OTHOCHTENIbHBIE
~~
CPENHEKBANPATHYECKHE  OTKIOHEHus  ((,,, %),  3amac  TOYHOCTH
~
(Z = O'n,r/o'z,, ) 1 KaTeropuu aHausa.

Tabnuua 1

ﬂ,OﬂyCTHMBle H (baKTH‘lCCKHe CPECAHECKBAIPATHYECKHE OTKIIOHEHHA, 3anac
TOYHOCTH H KaTCropHa aHau3a

Hurepsan OtHocHTenbHOE cpeatiee 3anac Kateropus
KOHUEHTPauuii, | KBaapaTHYecKoe OTKIOHEHHE, TOYHOCTH TOYHOCTH
% %
gonyctumoe | daktHuecko VA
O-[[,r ¢ Gi,r
0,01-0,1 17 16,2 1,05 It
0,1-05 12 15,0 0,93 [




TpeGoaHus K oGecncyeHHI0 TOYHOCTH aHAIH3A.

Bo u3bexanun NOTEPL XJI0pa NpH CNEKAHHH HE JOITyCKAeTCA LTHTENbHOE

cnekaHue npoder u npesbimenne Temnepartypsi soie 850°C .

Jna nmonuoro nepeseseHUs npoObi B pacTBOp BhHIIENAYHBAHHE CNEIYET
NPOBOAUTH KHNSWEH BOXOH.

Kunauenue pactsopa nocae HeliTpalnH3auuu JOJKHO MIMTLCS He Goee 5
MHHYT. B NpOTHBHOM CITyuae BO3MOXKHBI NOTEPH XJI0Pa U3 pacTsopa.

Heobxonumo cobmonarh ycnoBus NMOArOTOBKH 3MeKTPOf0B H npuopa K
H3MEPEHUIO. PerucTpupyloT ycTaHOBHMBIIEECS 3HAYEHHE MOTEHIMANA 3IEKTPOAA.
Ilpu conmepxanun xmopa ot 0,1 no 0,5 % Bpems yCTaHOBNEHHA NOTEHUUana
cocrasnser 0,5-1 MuH., npu cogepxatnu xnopa ot 0,01 mo 0,1 % - 3-5 mun. 3..C.
B IIKaJE IPayHpOBOYHbBIX H «HYJIEBBIX)» PaCTBOPOB H3MEPAIOT B TOT XKe JEHb, YTO H
B PacTBOpax NapTHH npob.

B cmyyae Heobxomumoro mepepsiea B paboTe, HaBeckH Mpo6 ¢ MiaBHEM
MOryT ObITb OCTaBNEHbl HA XDAHEHHE B TEYCHHE HECKOJNBKMX AHEH B YHUCTOM
3Kcukatope 6e3 ocymaowux cpeacTs. OTHIBTPOBAHHbIE WIH HEHTPANU3OBAHHBIE
pacTBophl B KoJ6ax, 3aKpHITBIX TNpoOKaMH, MOTYT COXPaHATbCA B Te4YEHHE
HECKONLKHMX AHei. PacTBOpbI, MOATOTOBJIEHHbIE K H3MEPEHUAM H paziuThie NO
CTaKaHaM, XPaHATCH TONBKO B TeueHue pabodero AHs.

Heo6xonuMO cieluTh 32 YHCTOTOH MCMONB3YeMOii MOCYAB! M MOMELIECHH,
B KOTOPOM BBLIMONHACTCS aHANM3.
TpeGoBanna K TexHHKe 6€30NACHOCTH.
ITpu pabote cnenyer cobmonats Tpebosauus «MHCTPYKUMH MO TeXHHKe
6ezonacHocTu npH AaboparopHeix paborax», BUOMC, M., 1976 r.
JluTeparypa.
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