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BBEOEHUE

pX-meTp pX-150.2 «AHanusaTop HaTpus» (Oanee — aHanusaTop) npeaHa-
3HayeH Ons U3MepeHus nokasarteris akTMBHOCTU (pX) M MacCOBOW KOHUEHTpauun
(cX) NOHOB HaTpua B NUTATENbHOM N XUMUYECKM 0becconeHHOW BoAe N KOHOEH-
caTe napa KOTIIOB BbICOKOTO AABMEHNs M TypOUWH, a TaK ke Ansi CNoMNb30BaHuWs! B
CICTEMaX XMMUYECKOro KOHTPOMS 3a COCTOsHUEM H ' -KaTUOHMTOBbIX (hUNbLTPOB.

B aHanunsatope npenycMOTpeHbl napannesibHble KaHarbl HernpepbiBHOro
KOHTpOMS TemnepaTypbl aHanM3npyemoun cpefbl U nokasaTtens akTUBHOCTU MOHOB
Bogopoaa (pH), xapakrepusytowero agoekTMBHOCTb Nogavyn ammmaka B nsmepu-
TENbHYIO SYENKY Npu N3MepeHnn HU3KNX KOHLEHTPaLUUN MOHOB HaTpPUS.

AHanunsaTtop MOXeT BbITb MCNOMb30BaH Ha NPeanpPUATUSAX TENSTO3HEPreTUKM
B LIeXOBbIX N NTabopaTopHbIX YCNOBUAX ASIEKTPOCTAHLMIA U KOTENbHbIX Kak B CUC-
TeMe npobooTOopa, Tak N B KaYeCcTBe KOHTPOMbHOIO aHanmsatopa npu 3anycke B
3KcnnyaTtauuio 1 Nnepuoanyeckomn npoBepke CTauMOHapHbIX aHanM3aTopoB HaTpuUs
(Hanpumep, pNa-205.2).

OCHOBHble TEXHUYECKNE XapaKTEPUCTUKM aHanmM3aTopa u MeToguka rnoBepku
npuseneHsbl B opmynsape MTKNC2.840.005-02 ©O0.

1 YCTPOMCTBO U MNPUHLMIMN PABOTDI

AHanunsaTtop coctouT 13 6noka rugpasnuyeckoro blr-4 (nanee — rugpodbnok),
npeobpasoBatensa nameputensHoro pX-150.2 (ganee — npeobpasoBartenb), KOM-
nnekTa anekTpoaoB u 6i0ka NUTaHus.

[MpuHUMN OencTBnA aHanuaatopa 3aknyaeTcs B TOM, YTO aHanuanpyembln
pacTBop, NOCTynawLwWmMin B ruapoboK, HacbiWaeTca aMMUadYHbIM NapoM U npo-
MyCKaeTCs 4Yepe3 U3MEPUTENbHYIO SYENKY, B KOTOPYH MOMELLEHbI U3MepUTESb-
Hble CTEKNSHHbIE N BCMOMOraTesbHbI XnopcepebpsaHHbIN anekTpoabl. Mpn name-
peHun pH pacTBopoB NCNOMb3yeTCcs ANeKTpoaHasa cuctema, CocTodwasa u3 name-
PUTENBbHOrO M BCMOMOraTenbHOro 3MnekTpodoB. B kayecTBe M3MepuUTENbHOro
aneKkTpoda UCNonb3yeTcsl CTEKNSAHHbIM pH anekTpod, a B kayecTBe BCMOMOra-
TenbHOro - xnopcepebpsHHbIN anekTpod. Oba anekTpoga KOHCTPYKTUBHO COBMeE-
LLIeHbl B KOMOMHMPOBAHHbLIN 35niekTpoa. [pyu namepeHun nokasatesnisi akTUBHOCTU
NoHOB HaTpua (pX) UCNOSb3YeTCA ANEKTPOAHAs cucTema, CoCTosLasa U3 namepu-
TenbHOro cteknaHHoro pNa-anekTpoga, a B Ka4ecTBe BCNoMoraTesibHOro Ncnorsib-
3yeTcs BCoMoraTerbHbI 3N1eKTPOo4 KOMOMHMPOBAHHOMO anekTpoaa pH.

PasHocTb noTeHumanoB mexay anektpogamun (34C anekTpoaHON CUCTEMBbI)
N3MepPSIETCA C MOMOLLbIO BbICOKOOMHOINO M3MepuUTenbHOro npeobpasoBatens c
BCTPOEHHbLIM YCTPOMUCTBOM LIMADPOBON MHOMKALUM U3MEPAEMON BENUYMHBI B ean-
Huuax pX (pH) n B eanHuuax KoHueHTpauum (r/n).

O C anekTpogHOW cucTeMbl COOTBETCTBYET hopMyrie

E=E, + S; (pX - pXy), (1)
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raoe E - 34C anekTpogHom cuctemsl, MB;
E, — koopanMHaTa naonoteHumanbHOM TOYKN, MB;
pX, - KoopAnHaTa U3onoTeHumanbHOM TOYKN, pX;
St - KPYTU3HA XapaKTEPUCTUKN INEKTPOLHON cUCTeEMbI, MB/pX;
pX — NokasaTenb aKkTUBHOCTU MOHOB, pX.

Touyka, B KOTOPOW NMOTEHUMan afnekTpoaa He 3aBUCUT OT TeMnepaTypbl, Ha3bl-
BaeTcHa usonoteHumanbHon. BenuuuHel E, 1 pX, aBnsoTcsa KoopanHatamm n3ono-
TEHUMaNbHOW TOYKM.

[Mpy namepeHun pX, pesynoTtaT onpegenserca no gopmynam 2 n 3

E-E,

pX=pX,+ : (2)
KS St Teop

Streop = -0,1984 (273,16+t), (3)

roe pX - BenndnHa pX aHanuampyemoro pacteopa, pX. PaccunTbiBaeTcs no
dopmyne 2 n BbIBOOUTCSH Ha OUCNIEN B KAa4eCcTBe pe3ynibTaTa;

E - 3C anekTpogHoOM cuctemMbl, NOMELLEHHOW B aHanM3npyembin pac-
TBOpP, MB;

t - TemnepaTypa aHanM3npyemoro pacrteopa, °C. W3amepsieTcs aBTOMa-
TUYECKU U yCTaHaBMMBaETCA B PYYHOM pexume B 3aBUCUMOCTU OT
Buaa TepMoKoMMeHcauuu;

pX, - KoOOpAnHaTa U3onoTeHUManbHOM TOYKN anekTpoaa, pX;

E, - KoopauHaTta nsonoTeHumanbHOW TOYKM anekTpoaa, mB;

St reop - TEOPETMYECKASA KPYTU3HA 3MIEKTPOAHON CUCTEMBbI, KOTOPAA MOXET

OblTb paccynTaHa ANs KOHKPETHOM TemnepaTtypbl aHanuaupye-
Moro pactsopa t no dopmyne 3, MB/pX;

Ks - nonpaBoYHbIN KO3 PUUNEHT, YYNTbLIBAIOLLMA OTKITOHEHME pearibHOW
BEJIMYMHBI KPYTU3HbI OT TEOPETUYECKOro 3HadeHus. BeluncngaeTca B
pexunme HacTpomkm no cpopmyrne 4 N NOCTOAHHO MPUCYTCTBYET B
namsaTu npeobpasoBaTens.

KS = St real / St Teops (4)

roe Sireal - P€aANbHaga BeNIMYMHA KPYTU3HbI, pacCUUTaHHas B pesynbraTe Ha-
CTPOWKWN.
3aBUCUMOCTb MeXy 3HaYeHMeM nokasaTens akTMBHOCTU MOHOB HaTpUa 1 nx
KOHLIeHTpaumen onpeagenseTcs no gpopmyrne

cNa = 10 (1:36PX) (5)

roe cNa — KOHUEHTpauust MOHOB HaTpus, r/n;
pX — nokasaTesib akTUBHOCTM MOHOB HaTpus, pX.
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2 KOHCTPYKUUA

AHanusaTtop coctouT 13 ruapodnoka blr-4 n npeobpasosatens pX-150.2, pas-
MELLEHHOro Ha wmtoBon naHenn bl-4. AHanusaTop obecneymMBaeT BO3MOXHOCTb
9KCMpPEeCC-KOHTPONA nokasaTensi akTMBHOCTM M MacCOBOW KOHLIEHTPaLMM MOHOB Ha-
TPUS B CTAUMOHAPHbIX YCNOBUSAX XXECTKOro MOHTaXa WUinn pasmelleHns aHanmsaropa
B Pa3nnyHbIX TOYKax NnpobooTbopa (NepeHOCHON BapuaHT).

2.1 bnok eudpaenuyeckuii bIr-4

'mapobnok (puc. 1) npegHasHavyeH Ans cos3gaHus paboudmx yCrioBUA 3KC-
nnyatauun n3MepuTenbHbIX 3NIEKTPOAO0B MPU U3MEPEHUN HUIKUX KOHLIEHTpaLUK
MOHOB HaTpUS.

[Mapobnok npeacTaBnseT cobon LWMTOBYO NaHeNb HACTEHHONO MOHTaXa, Ha
KOTOPOW pasMelleHbl npeobpasoBaTernib U (PyHKLUMOHANbHbIE Y3rbl rMapaBnuye-
CKOW CXeMbl:

- BeHTuUnb 1 npegHasHadeH Ons pPeryriMpoBkM pacxofa aHanm3anpyemoro
pacTBopa;

- Bnok nogrotosku nNpobbl 3 cocTouT M3 Badka ypoBHSA U MHXeKTopa. bayvok
YPOBHSA obecnevnBaeT NOCTOSAHHbIA YPOBEHb aHaNM3NpyemMoro pacTteopa
3a cuyeT cnuBa ero n3bbiTka, nogaepmBasi MOCTOSHHbLINM MOTOK aHanu3aun-
pyeEMOro pacTBopa 4Yepes U3MEpPUTESIbHYHO SHENKY.

OcobeHHOCTbI0 MeTOANKN namepeHnsa pX (cX) MOHOB HaTpus ABNSieTcs TO,
YTO AN HoOpMasrbHOW paboTbl N3MEPUTENBHONO HATPUN-CENEKTUBHOIO AfieKTpoaa
BenuunHa pH B aHanuamMpyemMom pacTBOpe AOSMKHA NPEBbIWaTh BENMYMHY NoKa-
3aTend akTMBHOCTU MOHOB HATpus HE MeHee 4yeM Ha 3 eauHuubl. BbinonHeHne
AaHHOro ycnosusi obecneyvMBaeTCs HaCbILWEHMEM aHanu3Mpyemoro pacTtsopa
aMMMaYHbIM NapoM: amMmadHbi nap n3 6avka 2 NocTynaeT B UHXEKTOP, rae B
npouecce nepemMeLLBaHnNS OCyLeCcTBNAeTCS nojuenadmsaHne aHanusmpyemoro
pacTeopa, 1 BenuynHa pH yctaHaBnmBaeTcs He MeHee TpebyeMon.

N3mepuTenbHas si4enka NpoToYHOro Tuna (puc. 2) npegHasHavyeHa ans yc-
TaHOBKM U3MEPUTESTbHOIO 31eKTpoaa HaTPUN-CENEKTUBHOIO 2, KOMOUHMPOBAHHO-
ro pH anektpoga (unu BcnomoraTenbHOro anekTpoga) 6 U gatymka temnepaTtypsbl 1.




MTWC2.840.005-02 P3

5

\\\\\\\\\\\\\\\I\\\\\\\\\\\\\

H
B apeHax * AHanmsupyembilit
} pacTeop

~10 MM

CocTaBHble YacTu aHanusaTtopa, yCTaHaBnu-

CocTtaBHble YyacTtu rugpobrnoka: BaeMble Ha rmapobrok noTpebutenem npu Beo-
Ae B aKcnnyartauumio:
1. BeHTune; 7. lNpeobpasosaTtenb pX-150.2;
2. bayvok c pactBopoMm ammumaka; 8. [artuyuk TemnepaTtypbl;
3. Bnok noarotoBku Npobbl C NMHXEKTOPOM; 9. V3meputenbHbIn HAaTPUN-CENEKTUBHOIO
4. KoMbuHMpoBaHHLIN pH anekTpoa nnu 3eKTpos;
BCMOMOraTesibHbI 3MEeKTPOA;
5. N3ameputenbHas siyenka;
6. CnusHas Tpybka

CocTtaBHble YacTu, ncnomnb3yemMblie rnpu HaCTpOIZKe aHanmnaaTtopa no KOHTPOJIbHbIM paCcTBOpPaM:

11.Tpybka pe3nHoBas;

12.Bbavok NONUaTUNEHOBBLIN C KOHTPOSBbHBIM PAcTBOPOM;
13. 3axuwm;

14.Tpy6ka;

15.KpoHLWTENH;

16.Manka c ynnoTHeHneM.

PucyHok 1 - brniok rugpasnuyeckun blr-4.




MTWC2.840.005-02 P3

\6
3
#
8
| [
./
| F 4
' 5P
L
F
‘BnpeHax

1. laTumk TemnepaTtypbl;

2. NlamepuTtenbHbIM HAaTPUN-CENEKTUBHBIN 3NTEKTPOL;

3. [anka;

4. KonbLo nonumMmepHoe (BHYTpeHHur anameTtp 13 Mm);

5. KonbLo pe3nHoBoe (BHYTPEHHUM guameTp 7,5 Mm);

6. KomBnHmnpoBaHHbIn pH anekTpog (BcnoMoraTesibHbIN 3NeKTPoa);
7. Kopnyc suenku;

8. Konbuo nonnmepHoe (BHYTpeHHUN guameTp 13 mm);

9. KonbLo pesnHoBoe (BHYTpeHHU anameTp 11 mm);

10. CnuBHON KaHan.

PucyHok 2 — N3amepuTtenbHasa s4yenka.
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2.2 llpeobpasoeamerib

[MpeobpasoBaTtenb obecneynmBaeT NpoBeAeHNE N3MEPEHUIA B ABYX Nnpensapu-
TeNbHO HacTpamMBaeMbIx, HE3aBMCUMbIX APYr OT Apyra kaHanax:

kaHan 1 — nsamepenne H L

KaHan 2 — nsmepeHune Na .

[laHHble HACTPOWMKN KaHaroB COXPAHSAKTCA B NaMsaTn npeobpasoBarens nocne
OTKIMOYEHNSA MUTAHKS.

[MpeobpasoBaTenb obecneumBaeT paboTy C AaTyMKOM TemnepaTypbl, Npu
9TOM NpPOM3BOLATCS: HEMPEPbIBHOE M3MEPEHME TemnepaTypbl aHanUM3npyemoro
pacTBopa, 3Ha4YeHMe KOTOPOWN BbIBOAUTCSA Ha BCMoMoraTenbHoe Tabno gucnes, u
KOMMeHcaumsa TemnepaTypHoro nameHeHmst 3 C aneKkTpoaHbIX CUCTEM.

O6wwnin Bug npeobpasoBaTens npeAcTaBrieH Ha pUCYHKe 3.

1 \?_EL,}L‘J;;/_J_L/L‘ > ,gl,ﬂ.ﬂﬂﬂ,

®

Kg

MHe3no «= 6V ... 9V» - Ansg Nnoagkio4YeHNss BHELLHEro UCTOYHUKA NUTAHUSA;

Pasbem «BCIll» - ans nogknoveHns BCoMoraTenbHOro afekTpoaa;

Pasbem «BXOL 2» - onst NnOAKNIOYEHNA NU3MEPUTENTBHOIO HAaTPUIN-CENEKTUBHOIO 3N1EKTPOAA;
Pasbem «BXO[ 1» - onga noakntoyeHmss KoMOGuHmMpoBaHHoro pH anektpoaa;

Pasbem «TK» - ona nogknioyeHna gatymka Temnepatypsl;

MHOroyHKLMOHANbHbIN XXUAKOKPUCTANINYECKUA OUCnnen;

MaHenb ynpaBneHus;

OTcek ons pasmMelleHns aneMeHToB batapen aBTOHOMHOIO NUTaHWUS;

BuHT kpenneHus.

©CoNoOORODd =

PucyHok 3 — O6wun Bua npeobpasoBartens.
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2.2.1 MHoropyHKLUMOHanNbLHbIN gUCNNEN, CoAepXXaHUe U Ha3Ha4YeHne Haanu-

cen.

Bcsa Heobxoaumasi nonb3oBaTento I/IHCbOpMaLI,MFI oTpaxaeTcd Ha gucrisee,

pacrnonoXXeHHOM Ha niueBon naHenn npeobpasosatend. OOwmn Bug gucnnes
nokasaH Ha pucyHke 4.

ONOORWON =~

11 10 9 1 2 3

'E.BX, CTH c\rz \M'IJK
0 'pHI
I ” L0 ™ ox

+ B EH-c

= I3MEPEHW KOHTPONb
HACTROWMKA,

13 12 4 14

NHaunkaTop paspsiga 6batapen nntaHus;

NHoukaTop py4yHOW yCTaHOBKM TeMnepaTypsbl;

NHaunkaTop oT oToBpakaeMblX e ANHUL, U3MEPEHUS;

BcnomoraTtenbHoe ungpoBoe Tabno TekyLlen TemnepaTypbl pacTBopa;
OcHoBHoOe umppoBoe Tabrio N3MepsieMbIX BENUYNH;

NHOukaTop pexnma HacTporku npnbopa;

NHOukaTop pexnma namepeHus;

NHankaTop pexmnma HacTponku npubopa ¢ HarpeBaHMEM (OXSaXgeHUEM) KOH-
TPOJSIbHOrO pacTBopa;

NHOukaTop HAaCTpOrKM MO BTOPOMY pacTBOpY;

. IHgukaTop HacTporkm No nepsomy pacTBopy;
11.
12.
13.
14.

NHankaTop koopanHaT N3onoTeHunanbHOM TOYKY;
NHOomkaTop HOMepa OLNOKK;

NHOomkaTop HOMepa A4enkn BNoKHOTA;
NHaonkaTop pexuma KOHTPOSIb.

PucyHok 4 — MHOrogoyHKUuoHarbHbIA gUCnien.
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2.2.2 [laHenb ynpasrieHUs aHanu3aTtopoM, Ha3HayeHne OpraHoB ynpasrie-
HWS.

Ha naHenu ynpaBneHus pacnonoxeHbl AeBATbL KHOMOK, KOTOPbIMU MOMb30-
BaTeNb yNpaBnsieT aHanM3aTopoM BO BCEX peXnmax paboThbl.

_BKN_ BkritoyeHne aHanusaTopa.
BbIK/J1

BbikntoyeHne aHanuaartopa.

BpemeHHas ocTaHOBKa npouecca U3MepeHUsa C yaepxaHuem
Ha aucnnee Tekyuwlero pesynsrara.

Bo3obHoBneHne npouecca nsamepeHus (npyv noBTOPHOM Haxa-
TUN).

[NlepeBon aHanusaTtopa B pexum «USMEPEHUE.
[NepeBog aHanmMsaTopa B COCTOSAHUE FOTOBHOCTU K COXPaHEHUIO
pesyrnbTaTta uamepeHusi B BblbpaHHom syernke 6nokHoTa.

KATMEPOB. NepeBon aHanu3aTopa B pexxum « HACTPOUKAY.
V13BneYeHre CoaepXUMoro sueek BrokHoTa Ha AUcnnen.

W3BNEYb

®
Q
)

BbiGop eanHuL, U3MEPEHUSI B PEXNME U3MEPEHMS.
Bui6op BbiGop pa3spsina M3aMeHsieMoro Y1crna unm 3Haka.

Beop I'IouTBepxqqume BBOOA AOadHHbIX, Bbl6paHHOFO pexnmMma, CUM-
BOJ1Aa UJTN YNCJTOBOIo 3Ha4eHun4.

YBenunyeHune
N3meHeHne YncnoBbiX 3HaYEeHUN
N yCTaHOBKa TemrepaTypbl nNpu
PY4YHOWN TEPMOKOMMNEHCALMN.
YMeHbLueHune

Bxog B KOHTPOSib 3HAYEHWN KOOPAWHAT M30MNOTEHLMNANbHON
TOYKM Ha BbIOpaHHOM KaHane.

10



MTWC2.840.005-02 P3

2.3 bnok cemeeo20 numaHus

Bnok ceteBoro nutaHmsa npegHasHadeH onda paboTbl npeobpasoBartens oT
CeTn NepeMeHHOro Toka.

Bnok BbIMONMHEH B MnacTMaccoBOM KOPMyce U MMEET BCTPOEHHYH CETEBYH
BUTIKY.

[MnTaHme oT Onoka Kk npeobpasoBaTento nogaeTcd NocpeacTtBOM rMOKoro
LUHypa co wTekepoMm. [Mpn noakniyeHun wTekepa B COOTBETCTBYHOLLEE MHE3a0
npeobpasoBartens, aBTOHOMHOE NUTaHNe aBTOMaTUYECKN OTKITHOYaETCS.

3 YKASAHUA MEP BE3OIMNACHOCTH

K paGoTe c aHanu3aTopoM [0oMnyckaeTcs NepcoHar, M3yYuBLUWUIA HacToslLlee
PYKOBOACTBO MO 3KChnyaTaumu, aKcnnyaTauMOHHY AOKYMEHTALMIO Ha 3MeKTpo-
Obl, AeACTBYIOLLIME NpaBuna aKcnnyaTaLmmn arneKTpoycTaHoBOK M Npasuna paboThl
C XMMUYECKMMM peaKkTMBaMMm.

4 NMNOAroToBKA K PABOTE

4.1 Pacnakoeka aHasiuzamopa

[Mpy nonydyeHun aHanusatopa criegyetT NPOBEPUTb €ro KOMMSIEKTHOCTb U
y6eamTbca B COXPaHHOCTM yNakoBaHHbIX U34ENUNA.

PacnakoBaHHbIN aHanusaTtop crnegyeT BblAepXaTb Mpu  Temnepartype
(20 £ 5) °C n oTHOCUTENBHOM BNAXXHOCTN OKpyatowlero Bo3gyxa 4o 80 % B Teve-
HWe BpeMEHUN He MeHee 24 v.

4.2 Nodknro4yeHUe ucmoy4YHuUKa numaHus npeobpasoeamerisi

[MuTanmne npm6opa OCYLLECTBJIAETCA OT YeTbIpEX 3JIEMEHTOB Harps>XXeHnem

1,5 B (Hanpumep, Tmna A316) unm 6rioka ceTeBoro NUTaHus.

[Ons noakniyeHnsa 3NemMeHTOB aBTOHOMHOIO MUTaHUS HEeOOXOAMMO CHSTb
KPbILLIKY OTCceka nuTaHus 8 (puc. 3), yCTaHOBUTb YETbIPE AfIEMEHTA HaMNpPs>XKeHNeM
1,5 B (Hanpumep, Tnna 316) B rHe3ga, cobnogas nonsipHOCTb UX MOAKNHYEHUS.
3aKpbITb OTCEK NUTAHUA, 3aKPYTUTb BUHT KPEMNSIEHNA KPbILWKN 9 OTCeKa NUTaHus.

Briok ceTeBOro nMTaHnA NOAKMIOYNTL K aHann3aTopy, BCTaBMB LUTEKEP NUTAHUS
B rHe3go «=6V ... 9V» (puc. 3) npeobpasoBartens. [Nocne atoro 650K NUTaHUS
NOAKIMOYNTL K CETU NEPEMEHHOIO TOKa C HOMUHAarbHbIM HanpsihkeHnem 230 B.

Haxxatnem kHonkn BKIT/BbIKI BkntounTe NnuTaHne npeobpasoBartens U npo-
rpeTb B Te4eHne He MeHee 15 MUH.

4.3 NoG2omoeka u MOHMax 2udpobJrioka

[Mpn nogroToBke rmapobnoka Kk pabote HeO6Xo0AUMO NOAroTOBUTL ANEKTPOAbI
B COOTBETCTBUM C YKa3aHUAMM IKCnnyaTaLMOHHON JOKYMEHTAUMN Ha HUX.
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4.3.1 [0na yctaHOBKM AgaTyuka Temnepatypbl 1 (puc. 2) Heobxoanmo BbINOJ-
HUTb cneayoLne onepaumn:

- OTBUHTMUTb ranky 3, BblHyTb TPAHCMOPTUPOBOYHYIO 3arfyLuUKy;

- HajeTb Ha Jatyuk ravky 3, nofiMmmepHoe Konbuo 4, 3aTemM pe3nHoBOe

KOMnbLO 5;

- BCTaBUTb gaTuyuk 1 B KOpPNyc 7 N3MepuUTESIbHON AYENKN;

- 3aBWUHTUTb ranky 3;

- nogkno4vntb kKabenb gatyuka K rHe3gy « TK» npeobpasoBaTens.

4.3.2 YCTaHOBUTb W3MEPUTESbHbIA HAaTPUN-CENEKTUBHLIA 3NeKTpos 2
(puc. 2), BbINOAHMB onepauuun, aHanornyHo n. 4.3.1, NoAkNYUTL ero kabenb K
rHe3ny «BXO[ 2» npeobpasosatens (puc. 3).

4.3.3 YcTtaHOBUTb KOMOMHMPOBAHHLIN pH anekTpoa 6, BbIMONHMB onepaunn,
aHanorn4yHo n. 4.3.1, nogknountb ero kabenb Kk rHe3gy «BXOMO 1» npeobpasoBa-
Tenda (puc. 3).

Ecnn He npegnonaraetca namepstb BenuunHy pH, BMecto KoMbuHMpoBaH-
HOro anekTpoda [OoMycKkaeTCs UCMNOoSib30BaTh BCMOMOraTesibHbl 31IeKTpos, yCTa-
HaBrMBaeMbI B TO Xe rHe3go U3MepuTernbHON S4erku 1 NOLKNI0YaeMbIn K rHesay
«BCIl.» npeobpasoBaTtens.

4.3.4 3anutb B 6a4oK 2 (puc. 1) pacTBop amMmmuaka, BbINOMAHUB criegyowime
onepauuu:

- oTcoeuHUTb TPYybKy Hadka OT WTyLepa UHXeEKTopa, CHATb Ba4vyoK ¢ naHenu

rmapobnoka;

- OTKPYTUTb KpPbILWKY, 3annTb ammmak BogHein NH,OH (25 %) B konudectBe

0,2 1, NOTHO 3aKPYTUTb KPbILIKY 6ayka;
- YCTaHOBUTb Ha MeCcTo 6a4oK U coeamHUTb TPybKy H6adka co WTyuepoM MH-
XeKTopa.

4.3.5 Perynuposkon BeHTUNa 1 (puc. 1) yctaHOBUTbL MUHUMAarbHOE UCTeYye-
HWe aHanM3npyemoro pacTtBopa U3 BepxHero wtyuepa 6noka noarotosku npoobl
3 B TpybKy cnuea 6.

4.3.6 MecCcTo yCTaHOBKM U MOOKMNKOYEHME - COrfacHO PYKOBOLCTBA MO 3KC-
nnyatauuu Ha 6nok rugpasnudeckun blr-4 MTUCS5.135.004 PO.

4.3.7 [na kpenneHus npeobpasoBatens Ha NaHenun rmapobnoka Heobxoau-
MO ocnabuTb BUHT KpenneHus 9 (puc. 3), BCTaBUTb MOMIOBKY BUHTA B OTBEpPCTUE
naHenu rugpobrioka n 3adukcupoBaTb BMHTOM MpeobpasoBaTenb Ha MNaHenu
rmgpobnoka.
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5 PABOTA C AHAJIUSATOPOM

5.1 Pexxumbl pabomsbi aHanu3amopa

AHanunsaTop MMeeT crneaylLmne pexmmol:

- <UBMEPEHUE» - ocHoBHOW pexum paboTbl, NpM KOTOPOM pe3ynbTaT U3-
MepeHua MHOMUMPYETCA Ha aucnnee;

- «<HACTPOUKA» - BcrnomoraTerbHbIn pexxum paboTbl. COBOKYMHOCTb Omne-
pauui no AoBeaEeHMIO NOrPELIHOCTM aHanuaaTopa 40 HOPMUPYEMbIX 3HAYEHWI.

5.2 Bbibop KaHana u eQUHUU, U3MepeHUsi

[NMocne BKAOYEHUSI NUTaHUS aHarnma3aTtop aBTOMaTU4YEeCKM BXOOAUT B PEXNM
«MU3MEPEHMUE». lMpu npoBegeHun mamepeHun kHornkon BbIBOP Heobxogmmo
Bb|6paTb HOMeEpP KaHalla, Ha KOTOPOM 6y,El,yT npon3BoaAnNTbLCA N3AMEpPEHUA, N €AUHNULIbI
namepeHus. MNpu aToM BbIOOP MPOUCXOAUT B Criedytolleil NocneaoBaTernbHOCTU:
«KAHAIJT 1», «<mV» — «pH» — «KAHAIJ1 2», «mV» — «pX» — «g/l » —> «KAHAJ1 1»,
«pH» > wuTAa.

5.3 Pexxum usmepeHus

Ha ocHoBHOM Tabno gucnnes otobpaxaeTca pesynbTaT TEeKyLlero namepe-
HUA U TemrnepaTypa pacTBopa MNpu aBTOMATUYECKOM TepMOKommneHcauuwn. [Npu
PY4HOW TEepMOKOMMEHcCaUMM Ha BcromMmoraTeribHoe Tabno gucnness BbIBOAUTCS
TemnepaTypa, YCTaHOBMEHHaa nepeg nocnegHUM BbiKMoYeHneM npeobpasosBa-
Tens.

[Mpn BbINONIHEHUN M3MepeHu pX (CX) MOHOB HaTpusa HeobxoaMmo crneauTb
3a BenuunHon pH aHanMsnpyemoro pactsopa B U3MeEPUTENLHON siyenke (Benuyu-
Ha pH gomkHa 6bITb Bonee pekomeHayemoun B nNpunoxeHun b), a Tak e KOHTpo-
nnpoBaTb UCTEYEHME aHanM3npyemMoro pacteopa u3 6noka noarotoBky nNpobbl B
N3MEPUTESBbHYIO SYENKY.

[Mpn OTCYTCTBMM NCTEYEHUST HEOBXOAUMO NPOYUCTUTL COMIO UHXEKTopa 6r1o-
Ka noarotoBku npobbl 3 (puc. 1)

[Mpy nNpekpalleHnn nogjayM aHanuaMpyemoro pacteopa Ha rmapobnok,
BCNeACTBME BPEMEHHOW OCTAHOBKM MPOMBILLSIEHHbLIX MPOLIECCOB, HeobXxoanMOo
cneguTtb, YTOObLI MOrpYXXHbl€ YacTWU JNEKTPOAOB HaxoOMNUCb B pacTBopax Ans
BbIMauMBaHUS, yKa3aHHbIX B 3KCMyaTaUMOHHbIX JOKYMEHTaX Ha 3N1EKTPOAbI.

AHnanunsatop Hatpua pX-150.2 ¢ ruapobnokom bBl-4 MoxeT ObiTb MCMNONbL30-
BaH aAnsa namepeHus pX (cX) aHanuampyemoro pacteopa, npeaBaputesibHO OTo-
BGpaHHOro B TWaTenbHO NPOMbITLIM 0becconeHHon Bogon 6ayok 12 (puc. 1). MNMoa-
KntodeHne 6ayka K ruapobrnoKy n nopsaok U3MepeHus aHannanpyemoro pacteopa
aHarnornyHbl paboTte ¢ KOHTPONbHbIMK pacTBopamu (5.8).
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5.4 N3mepeHue memnepamypsbi

ABTOMaTUYECKOE M3MepeHNe TemnepaTypbl HEOBXOANMO:
- 0N KOMMNeHcauun TemnepaTtypHoro uaMmeHeHns 30C aneKTpOoAHbIX CUC-
Tem (kak B pexume «MBMEPEHUE» Tak 1 B pexxume «k HACTPOUKAY);

- OS5 KOHTpONA TeMnepaTypbl KOHTPOSIbHbLIX PaCcTBOPOB.

N3mepeHne Temnepatypbl NpMbGOpPOM BO3MOXHO TOSIbKO B pEXMME aBTOMa-
TUYECKOro M3MEepPEHUs Npu MNOAKIIIOYEHUN OaTyuka TemnepaTypbl. [pyn 3TOM Ha
avcnnee BbicBeumBaeTcs nHgmkatop TK.

B cnyyae ecnun gatumk He noAkstoyveH, npubop paboTaeT B pexume pyyHOW
YCTaHOBKM TeMnepaTypbl N Ha nHaukaTope He BbicBedmBaeTca TK. [Nopsagok BBO-
Aa 3Ha4yeHns TemnepaTypbl B peXXMMe py4HOW YCTaHOBKU U3MOXEH B N.5.06.

[MpoBepka aHanmnsaTopa B peXxume U3MepeHus TemnepaTypbl Nponu3BoaUTCSA
NyTeM CpaBHEHUS MOKa3aHUM C Noka3aHUAMU KOHTPOSIbHOro TepmomMeTpa. AHanu-
3aTop ucnpaBeH, eCcrnn pasHOCTb NOoKa3aHuM Ha gucrnnee n TepMoMeTpe He npe-
BbilwaeT 2 °C.

5.5 Hacmpolika aHanu3zamopa

HacTpoiika npubopa nponsBoanTCS Nepuoguyecku, a Tak e B CrieayrLwmx
cnyyasx:
- Npu 3ameHe 1 (Unu) nepesapsake aneKkTpoaos;
- Npw nony4eHun npmbopa n3 peMoHTa Unm nNocne AANTENbLHOIO XpaHeHUs;
- NpV NepuoanmvyeckoM KOHTPOSie OCHOBHbLIX JKCMNSyaTauMOHHO-TEXHUYECKUX Na-
pamMeTpoB, ecrnn 0BHaPYXUTCHA NX HECOOTBETCTBME HOPMUPYEMbIM 3HAYEHNSAM.

BHumaHue! Bo usbexaHue rnnomepu 0aHHbIX HacmpoUKU, 88€0€eHHbIX 8 na-
MAMb rpeobpasosameris, He pekoMmeHOyemcs 6e3 Heobxoou-
mocmu exodumb 6 pexum «HACTPOUKA». [Npu crydaliHom
HapyweHuu OaHHbIX Hacmpouku HeobxoOumo rposecmu ee
CHayYarna.

HacTpoiky npousBoaaT nocrne npoBedeHuUs NMOAroTOBUTENbHbIX onepauui,
U3NoXKeHHbIX B pasaene «lMoarotoska K paboTer.

HacTpoiika aHanu3aTtopa nNpons3BoauTcsa No KOHTPONbHLIM pacTBopam. B Ha-
Yyane aKcnnyaTauumM aHanmsaTopa WUy HOBbIX 3NEeKTPOAOB MPOBEPKY aHanm3aTo-
pa Mo KOHTPONbHOMY PacTBOPY pPEeKOMeHAyeTCs NMPOU3BOAUTL Kaxabl AeHb, Tak
KaK XapaKTepUCTUKM 3NeKTPOoaoB MOryT uamMeHuTbcs. MNpu nocneaywouwen padoTe
aHanusaTopa NpoBepka MOXET NPOU3BOANTLCA HEe pexe oaHOoro pasa B 1 — 2 He-
aenw.
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5.6 PedakmupoeaHue 4ucsioebix 3Ha4YeHul

[Mpn NnpoBegeHUn HaACTPOMKKN, BBOLE NapaMeTpoB 3SIEKTPOLOB UMK Temnepa-
TYpPbl MOXET BO3HUKHYTb HEODXOOMMOCTb peAakTUPOBaHNA YNCIIOBbIX 3HAYEHNNA.

PenaktnpoBaTtb (M3MEHSITb) MOXHO TO YMCIIO UM CMMBOJI, KOTOPbIN 0003Ha-
YeH Ha gucnree M1uraHmem.

)@9 yBenmyeHnsa (YMeHbLUEHNA) YNCMOBbIX 3HAYEHUN UCMNOSb3YHTCA KHOMKU

( ¥ ). na nepexofa oT O4HOr0 CMMBOMA, AOCTYNHOrO A1 UBMEHEHUS Ha Te-
KyLlem atane HacTpOWKK, K Apyromy ucrnonb3yeTtcs kHornka BbIBOP. Pepaktunpo-
BaHWe 3aBepLuaeTcs nocre HaxaTtusa kHonkn BBON.

B pexnme « ISMEPEHUE» kHonkamu AV NPOM3BOANTCA BXOA B pefak-
TUpOBaHMe TeMnepaTypbl 418 PYYHOW YCTAaHOBKM TeMnepaTypbl pacTeopa.

5.7 Hacmpoluka pH-kaHana

[ns HaCcTpOMKM aHanmsaTopa B pexumMe namepeHusa BennunHbl pH B kavecT-
Be KOHTPOSbHbIX WCMONbL3YKTCA ABa OydepHbIX pacTtBopa 2-ro paspsga o
FOCT 8.135. 3HayeHus BennyuH pH cTaHaapTHbIX OydepHbIX pacTBOPOB NpuBe-
AeHbl B NpunoxeHum A.

HaxaTtnem kHonku BbIBOP Bbibpate «KAHAJT 1» 1 eanHuuy mamepeHus
«pH».

[Ans nepexofa B pexum HacTpomku cnepyet HaxaTtb kHornky KAJIUBPOB..
Ha aucnnee BbiceeTutcs Hagnuce «<HACTPOWUMKA» n «CT1». Muratoowmin uHavka-
Top «KOHTPOIJIb» curHanuanpyeT 0 HEOBXOOUMOCTM MOMECTUTb 3NEKTPOAbl B
NepBbIN KOHTPOSTbHbLIA PacTBOp.

N3Bneyb KOMOUHMPOBaHHLIM PH 3anekTpoa 1 gatyuk TemnepaTypbl U3 n3me-
PUTENBHOW SYENKMN.

[MpOMBbITE 1 MOrpPy3nTb JMEKTPOLHYKD CUCTEMY WM OaTyMK Temrnepartypbl (KOH-
TPOSbHBLIN TEPMOMETP) B CTakaH ¢ BydepHbIM pacTBopoM 3HadeHnem 9,23 pH (npwu
20 °C). Haxatb kHorky BBO[L.

llpu npumeHeHuUU py4yHOU MepMOKOMIIeHcayuu pedakmuposaHue memMrie-
pamypbl KOHMPOJIbHO20 pacmeopa rpedriazaemcs Mu2aHueM miaowezo pasps-
0a Yucrna Ha yugpposom mabsio memnepamypsi.

AHanmnsaTop nepexoamT B PeXNM U3MepeHnsa noTeHumana anekTpoaHom cuc-
TeMbl B nepsomMm 6ycdepHOM pacTBope, O YEM CUrHANU3MpyeT MUratoWmin NHOMKa-
Top «MBMEPEHMED». Nocne ycTaHOBNEHUA CTaburbHbIX NOKa3aHUW noTeHumMana
3r1eKTPO4HOWN CUCTEMbI Ha gucnnee, cnegyet HaxaTtb kHonky BBO[.

AHanusatop aBToMaTU4yeckn onpeaenuT 1 BbiBedeT Ha Tabno 3HavyeHne pH
nepBoro 6ydepHoro pacrteopa.

Ecnu npeonoxeHHoe aHanusatopoMm 3HadveHwe pH He cootBeTcTBYyeT pH
NpPUMEHSIEMOro pacTeBopa, Heobxo4MMO OTKOPPEKTMPOBaTh ero 3HayeHue (5.6).

Mpn Haxatum kHonkn BBOJ[ aHanmsaTop 3aKOHYMT HacTpPOWKy B MEPBOM
pacTBOpe U NPeanoXnUT NepenTn K HacTporke No BTOPOMY pacTBoOpY.
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lpu ucnonb3oeaHuUU KaHana usmepeHusi pH 0ns onpedeneHus aghghekmus-
Hocmu rnodweniaqyugaHusi 0ocmamo4yHo Hacmpoumbs aHanu3amop 1o 00HOMY
pacmeopy, rnpu amom obecriequsaemcsi uamMepeHue 8esluduHbl pH ¢ moyHocmsro
He xyxe +0,3 pH.

HacTpoiika moxeT ObITb NpekpalieHa HaxaTtuem kHonkm USMEPEHMUE.

lpu nposedeHuUU rnosepKu U ucrbimaHul aHasu3amopa, HacmpouKy Heob-
X0OUMO rpo8ooums 8 rosIHomM obneme.

[MopsaoK HaACTPOWMKM MO BTOPOMY KOHTPOSIbHOMY pPacTBOPY aHarornyeH Ha-
CTPOWKe No NepBoMy pacTBoOpy.

B kayecTBe BTOPOro KOHTPOSIbHOMO pacTBOpa >XenaTeflbHO WUCMOofb30BaTb
BydepHbli pacTBop co 3HadeHnem 4,00 pH (npu 20 °C). lNocne okoH4YaHWA Ha-
CTPOMKM MO BTOPOMY KOHTPOSIbHOMY pacTBOpy criegyeT HaxaTb kHonky BBOL.
AHanunsaTtop aBToMaTuyeckun nepenget B pexum «USMEPEHUE ».

BHumaHue! T[lpu Kkaxdom rnepemeuw,eHUU 351eKmpoOHOU cucmembl U3 00HO-
20 pacmeopa 8 dpyaol Heobxo0umMo muiamesibHO MPOMbIgamb
371IeKMPOOHYK cucmeMy 8 ducmursinuposaHHoU 8ode mou xe
mewmrepamypbl, 4MO U KOHMPOJsIbHbIU pacmeop. Karnmnu eo0bi
cnedyem ydanume ¢hunbmposgaribHou 6ymazodl.

[MpoBepka npaBuUIIbHOCTU MPOBEAEHUA HACTPOUKU MPOU3BOOUTCH B pexume
«U3MEPEHMEDY. lMpn atom mnsamepsietca pH KOHTPOMbHOro pacteopa CO 3Haude-
Huem 6,87 pH (npwn 20 °C).

B cnyyae otnnums nokasaHun 6onee yem Ha +0,3 pH crnegyet nposepuTtb
Ka4eCTBO KOHTPOSIbHbIX PACTBOPOB 1 NPOBECTU MOBTOPHYI HACTPOMKY.

5.8 Hacmpouka Na-kaHana

5.8.1 [Insa npoBeAeHUs HAaCTPOMKM HEOBXOOMMO MPUrOTOBUTL ABa KOHTPOSIb-
HbIX pacTBopa M OAWH MPOBEPOYHLIN. PekoMeHayeMble 3Ha4YeHUs KOHUEeHTpauum
pacTBOPOB M METOAMKN UX MPUrOTOBMEHUS MpUBEAEHbl B NpUoxeHuax b n B.
[MpuroToBMNEHHbIE PacTBOPbI B KONMYECTBE 2 N 3a5nnBaloTCs B COOTBETCTBYOLLINE
Baukn 12 (puc. 1), NnpegBapuTenbHO TWATESbHO MPOMbITblIE 06ECCONEHHON BO-
[OWN.
5.8.2 [lpw HacTponke nogaBaTb KOHTPOSIbHbIE PACTBOPbLI HYXXHO CrneayroLmm
obpasom:
- Ha kpoHwTenH 15 (puc. 1) yctaHoBUTb 6a40OK 12 C KOHTPOSIbHLIM PacTBO-
pOM, OKaH4yMBarLWmmncsa Tpybkon 11 ¢ perynmpyembim 3axxnmom 13;

- 3aKpblTb BEHTUSb 1;

- 0TCcoeauHuUTb TPYbKy, NOABOASLLYIO aHann3npyemyto Bogy K 6noky noaro-
TOBKM NpobbI 3;

- npucoegmHuTb TpybKy 11 B 610K nogrotoBku npobbl 3;

- rojaya KOHTPOJSIbHOro pacTtBopa OCYLLECTBNAETCA C MOMOLLbIO perynmpo-
BOYHOro 3axkuma 13 Tak, 4ToObl B 6510ke NoAroToBkM Npobbl 3 noaaepu-
Basncs NOCTOSAHHLIN YPOBEHb pacTBopa, 6e3 NULIHEro cnuea B ApeHax.
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5.8.3 Hwxe npuBeneH NoOpsLOK HACTPOMKM aHanmsaTopa B pexmnme namepe-
H1a pX (cX) MoHOB HaTpus ana paboTbl B gnanasoHe ot 5,36 pX go 7,36 pX (ot
1 mkr/n go 100 mkr/n).

HacTtponka Ha gpyrux ananasoHax n3mMepeHnsa OCyLLLeCTBNAETCA aHanormyHo
C UCMNOJSIb30BaHNEM COOTBETCTBYIOLLMX KOHTPOSTbHbIX PaCTBOPOB.

[Mepen HacTpoONKon HeOBXOOMMO BbINONHUTL creaytoLlee:

1) NpUroToBUTL pPacTBOPbl C KOHLEHTpaumen MuoHOB Hatpusa: 50 MKr/n

(5,66 pX), 100 mkr/n (5,36 pX) n 10 mkr/n (6,36 pX);

2) NponycTuUTb Yepes rmapaBriMyeckyto cuctemy obecconeHHyo Boay, oTpe-
rynupoBaB BeHTusieM 1 (puc. 1) pacxopn BoAbl 6e3 3Ha4YnTeNnbLHOro cnusea B
ApeHax 13 6rnoka noarotoBku npobbl 3. O6ecneynTb NOCTOSAHCTBO pacxo-
Aa BOAbl U paBHOMEPHOE HaCbILLEeHNe aMMNaKkoMm;

3) N0 UCTEYEeHUN 5 MUH. N3MepUTb BeNUYMHY pH BOAbI B U3MepPUTESIbHOM
a4yenke. BennunHa pH gomkHa 6biTb 60onee 10,0. MNpu 3aHMKEHHOM 3Ha-
YeHUn BennymHbl pH He06X0ANMMO BbLINOMHUTL CreayloLmMe onepawmm:

- 3aMeHUTb pacTBOp ammMuaka B 6adke 2;
- NPOYUCTUTb COMNJSIO MHXEKTopa BGrioka NoAroTOBKN NPobbI 3.

4) HaxaTtuem kHonkn BbIBOP BbibpaTb Ha npeobpasosatene «KAHAI 2» n
eanHNLbl n3MepeHnsa «mVy, 0oXaaTbCs YCTaHOBIEHNSA CTaburbHbIX MOKa-
3aHUKX No aucnneto.

5.8.4 Haxatnem kHonkn BbIBOP Buibpate «kKAHAI 2» 1 eguHuuy namepe-

HUSA «pX».

[Ans nepexofa B pexum HacTpomku cnepyet HaxaTtb kHornky KAJIMBPOB..
Ha aucnnee BbiceetTutcs Hagnuce «<HACTPOWUMKA» n «CT1». Muratoowmin uHavka-
Top «KOHTPOIJIb» curHanusnpyeT 0 HEOBXOOMMOCTM MOMECTUTb 3NEKTPOabl B
NepBbIN KOHTPOSTbHbLIA PacTBOP.

CornacHo 5.8.2 nogaTb B n3aMepuTenbHY0 S4ENKY nepBbii KOHTPOSbHbIM pac-
TBOp 5,66 pX (npunoxeHune b). HaxaTtb kHonky BBO[L.

lMpu npumeHeHuu py4yHOU MepMOKOMeHcayuu pedakmuposaHue memrie-
pamypbl KOHMPOJIbHO20 pacmeopa rpedriazaemcs mMu2aHueM miaowezo paspsi-
Oa yucna Ha yugposom mabsio memrepamypeil.

AHannsaTop nepexoauT B peXnmM naMmepeHnsa rnoteHumana anekTpoaHom cuc-
TeMbl B MEPBOM KOHTPOJSIbHOM pacTBOpe, O YeM CUTHaANU3UpyeT MUrarLwmin MHOU-
katop «USMEPEHME».

Mo ucteyeHun 0,5 obbema KOHTPOMbLHOrO pacTBoOpa, MOCIe YCTaHOBIEHMS
CTabunbHbIX MOKa3aHW NoTeHumnana anekTpoaHOM CUCTEMbI Ha Aucnnee, Haxa-
Tmem kHonkn BBOJ[ BBecTu 3HadeHue OAC anekTpoaHOM CUCTEMbI B NaMsTb
aHanusaropa.

Ha ocHoeHom mabrno ducrinesi ebiceemumcs 3HadYeHue KOHUeHmpayuu pac-
meopa rpedwecmeayrowieti Hacmpouku, Harpumep, 5,66 pX.

Ecnu npepnoxeHHoe aHanM3aTopoMm 3HayeHne He COOTBETCTBYET BennvnHe
pX NpMMeHAeMOoro pacteopa, Heo6xoANMO OTKOPPEKTUPOBATL €ro 3Ha4YEeHNeE.

Mpn Haxatum kHonku BBOJ[ aHanmsaTop 3aKOHYMT HAcTpPOWKy B MEPBOM
pacTBoOpe 1 NPeLnoXNUT NepenTn K HaCTporKe No BTOPOMY pacTBopY.

[MogaTb BTOPOW KOHTPOJSBbHbIN pacTBop 5,36 pX (npurnoxeHue b).
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[TopagoK HaAcTPOWKM MO BTOPOMY KOHTPOSIbHOMY pPacTBOPY aHasriormyeH Ha-
CTPOWKe Mo NepBoMy pacTBOpY.

[Tocne okoHYaHWA HaACTPOMKK MO BTOPOMY KOHTPOSIbHOMY pacTBOpY criefyeT
HaxxaTb KHonky BBOJ[. AHanusatop aBTOMaTU4ecKn nepengeTr B Pexunm
«NA3MEPEHME».

MponycTnTe Yepes rmapobrnok obBecconeHHy BOAYy B TEYEHUM He MeHee
15 MUHYT.

5.8.5 [NpoBepka npaBMNbLHOCTU NPOBELEHUS HACTPOMKM NPON3BOLUTCS B pe-
xume «ASMEPEHUE». lpu 3tom wunamepsietca pX NpPOBEPOYHOro pacTBopa
6,36 pX (npunoxeHue b).

B cny4ae nonyveHna norpeluHocTu, npesbiwatowen = 0,15 pX, cnegyet npo-
BEPUTb KAYE€CTBO KOHTPOJIbHbIX PACTBOPOB U NPOBECTU NOBTOPHYH HACTPOWKY.

[Ona nepexoga K vM3MepeHusiIM NpoObl BOCCTAHOBUTbL COeauHEHWE BeHTUns 1
(puc. 1) c 6s1I0KOM NOAroTOBKM NPOBLI 3.

[Mpn HEOOXOOMMOCTM OTCYETA NOKa3aHUS B eOUHMLLIAX MacCOBOW KOHLIEHTpaLMW,
HaxkaTtnem kHonkn BbIBOP Bbibpate «KAHAIT 2» 1 eguHMLy M3MepeHnsa KOHLUEHTpa-
ummn «gl/l». PaamepHocTtu «g/l», «mg/l» nnv «ugl/l» nepekniovaroTcss aBToMaTUHECKN.

5.9 KoHnmponb 3Ha4eHuli KoopOuHam u3ornomeHyuasibHol MoYKu

KoHTposb 3Ha4YeHun KoopamHaT W3ONOTEHUMarbHOM TOYKW, pacCYUTaHHbLIX
npubopomMm B  peaynbTate  HACTPOWKW,  OCYLWIECTBNAETCS B pexume
«M3MEPEHMUE». [Ina goctyna K KOHTPOM 3Ha4YeHUr KoopauHaT M3OMOTeHLUU-
anbHOW TOYKM criegyeT HaxaTb KHonky PEXXKUM.

[MpocMOTp 3HA4YeHUN KOOpAWHAT U3OMOTEHLMaNbHOM TOYKM U MOCHeayoLwnin
Boixog B pexum «USMEPEHUE» npoussogutca npu nocnefoBaTesisHOM Haxa-
Tnn kHonkn BBO[.

5.10 YcmaHoeka muna asiekmpooda

[Mpn HeobxoaAMMOCTU MCMNONb30BaHMA MNpubopa BMeCTe C 3NeKTpoaoM, He
BXOOSLLEM B KOMIMMEKT MOCTaBKM U UMEKLWNM OpYrne KoopaAuMHaThl M30NOTEHLM-
anbHOW TOYKM, HEODXOOUMO BbINOSTHUTL CrieayloLlee:

- 4119 JocTyna K peaakTUpoBaHUIO 3HAaYEeHU KOOPAUHAT N30MNOTEeHUMANbHON TOY-
km cnegyetr B pexunme «U3MEPEHUE» ogHOBpeMEHHO HaxaTb KHOMKK
KAJIMBPOB. n UBMEPEHME, 3atem HaxaTb kHonky BBO[;

- BBECTW MocriefoBaTeflbHO HOMMUHalbHbIE 3Ha4YeHUs KOOPAWHAT W3OMOTEeHLM-
anbHOW ToYkM pXu 1 Eu, cornacHo n. 5.6 (npuBegeHbl B 3KCnnyaTaunoHHOW J0-
KyMeHTauumn UCnosib3yemMoro U3amMepuTenbHOro anekTpoaa); 5

- nocne HaxaTtuna kHonkn BBO[L, npnbop nepexogut B pexxum « HACTPOUKAY;

- BbINOSTHUTb HACTPOKKY cornacHo n. 5.7 nnu n.5.8.
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6 BPEMEHHAA OCTAHOBKA MNMPOLECCA UBMEPEHUA

[Ons BpemeHHon ocTaHoBkn B pexume «U3MEPEHMUME» HyxHO HaxaTb
kHonky CTOIN. Ha aucnnee racHeT mnHgukatop «M3MEPEHMUE». lNpouecc un3-
MepeHNs NpekpallaeTcs.

Ha ocHoeHOM u ecriomoz2amerisHoM mabro ducriniess rnpoucxooum ¢bukca-
uus (3amMoposka) pesyribmama mekyu,e2o UsMepeHUsl.

[Mpn noBTOpHOM HaxaTum Ha kHorky CTOIN npouecc namepeHns BO30OHOB-
nsaercs.

7 PABOTA C BJIOKHOTOM

[Mpn pabote B pexume «U3MEPEHUE» nonb3oBaTento npegocTaBneHa BO3-
MOXHOCTb Mcnonb3oBaHusa 6riokHoTa: 10 aveek onepaTUBHOM NamATn ONa Bpe-
MEHHOro XpaHeHus 1 NnocreaylLwero BblBoga Ha gucnnen pesynbTaToB usmMepe-
HUR.

NHopmaums, 3anmucaHHas B BIIOKHOT, COXpaHSETCA Npu BbIKMIOYEHUN npe-
obpasoBaTtesnis U MOXET XPaHUTLCS B TeYEHUE ASNTMTENBbHOrO BPEMEHM.

Hanunune 6nokHoTa nonesHo, Hanpumep, Npu NpoBeAEHUN CEPUN U3MEPEHUN
B YCNOBUSAX Liexa Cc nocneaytoLlen obpaboTkon pedynbtaTtoB B nabopatopun.

7.1 lNopsidok coxpaHeHusi pe3ysibmamoe UusmMepeHull

[na coxpaHeHus pesynbtatoB B pexunme «MSMEPEHUE» Heobxoaumo ocTta-
HOBUTb Npouecc nsmepeHus (. 6) n Haxxate kHonky COXPAHUTD.

[MpeobpasoBaTtenb NEpPeEXoanT B PEXUM COXPaAHEHMS, MPU 3TOM MUraeT MHAMKa-
Top «MAMATb». BeiBOOUTCA HOMEP Npeanaraemon syenkn 6nokHoTa, Hanpumep 0.

Ha ocHosHoe u scriomozamersibHoe mabrio oucriiess 8bI8005iMcs pe3yribma-
mbl meKyuw,e2o U3MepeHUs.

Haxatuem kHonok A n ¥ MOXHO BbibpaTb Mnobyro Apyryto a4erky 6rnokHoTa
ot 0 go 9.

Haxxamuem kHoriku CTOIT moxHo ebiimu 8 pexum «M3MEPEHUE» 6e3 co-
XpaHeHuUs pe3yrbmama.

HaxaTtnem kHonku BBO[ crnenyeTt BBeCTU pe3ynbTaT U3MEPEHUS B BblOpaH-
Hyl0 si4enky GrokHOTa, MpM 3TOM, €CrivM OHa paHee yxe Oblna MCnonb30BaHa,
npeablayLwmnn pesynbtaT TepsieTcs.

[MpeobpasoBaTenb aBTomaTndeckn nepexogmt B pexum « ISMEPEHUE».

7.2 [MopsiOoK u3ene4vyeHus pe3ysibmamoe usMmepeHul

[ns nasnedenus pesynotatoB B pexnme «M3MEPEHUE» Heobxogumo ocTta-
HOBUTb MpoLecc nsmepeHus (. 6) n Haxxatb kHonky U3BJTEYb.

Ha pgucnnee HadvHaet murate uHavkatop «MAMATb». BobiBogutcs Homep
Aa4erkn BrnokHoTa, B KOTOPYH ObINo NpousBeneHO nocrnegHee coxXpaHeHue, Hanpu-
mep, 2.
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Ha ocHosHoe u ecriomocameribHoe mabrio ducririess 8bisooumcs UHgbopmayus,
coxpaHeHHasi 8 sa4elike o0 O0aHHbIM HoMepoM. Muearowut uHOukamop «KAHATI»
uHOUUUpyem HoMep KaHarna coxpaHeHHoU UHgbopmayuu.

HaxaTtnem kHOrMok A n V¥ MOXHO BblbpaTb HEOOXOOMMbIN HOMEpP SYEenKu
6nokHoTa ot 0 oo 9, npu aToM Ha Tabno aucnnes BbIBOAUTCA MHGOpMaUnd, Co-
aepxawasica B BblbpaHHON siuenke 6riokHOTA.

[ns Beixoga B pexum « ASMEPEHUE» cnenyet Haxatb kHonky CTOIN.

8 TEXHUYECKOE OBCIJ1YXUBAHUE

8.1 Npun TexHn4YeckoM obCnyxnBaHnUn aHanmnsaTopa HeobxogmMmo:

eXXeqHeBHO ocmaTpvBaTb MarucTpanu nogadn aHanuMampyemon BoAbl Ha
npeameT BblAeNeHns ammMmMadHoro napa (aHanusnpyemblin pacTBOp LOSDKEH
NoCTynaTb B U3MEPUTESTbHYIO AYENKY C Ny3blpsiMU, HACbILWEHHbIMU Mapamu
aMmMmaka);

He MeHee YeM OOWH pa3 B ABe Hefenun Npou3BOAUTb HAaCTPOWMKY aHanusa-
TOpa;

npy HeoBXo4MMOCTN MEHATL PacTBOP aMMMaka;

MeXay M3MepeHuUsiIMU, OCTaBnATb B A4Yelrke aHanusupyemyo BoAy, Hedo-
nycKasi BbICbIXaHUs1 NOrPY>XHbIX YaCcTeEN ANEKTPOLOB;

nogaepxmBaTtb ypoBeHb pactBopa KC| B nonoctn BcnomoraTtenbHOro
aneKkTpoa Bbille YPOBHSA aHann3npyemoro pacteopa;

BO n3bexxaHmne obpasoBaHna kpuctannoB KCl B nonoctn BcnomoraTenbHo-
ro anektpoda npu paboTe N XpaHEeHUM HYXXHO crneauTb, YTOObl dNeKTponu-
TUYECKMI KNOY Haxogurcs B aHanuampyeMom pacteope. [Mpun nossneHum
kpuctannos KCl nonocTtb anekTpogda NpoMbiTb ANCTUNNIMPOBAHHOW BOOOM
n 3anonHuTb pacteopom KCI, cornacHo ykasaHuin akcnsyaTauMOHHOWN [0-
KyMeHTauumu anekTpoaa.

8.2 TexHun4yeckoe O6CJ'Iy>KVIBaHI/Ie 3J1IEKTPOOOB NMpPon3sBoanTCA B COOTBETCTBUN
C YKa3aHnAMUN UX 3KCI'IJ'IyaTaLI,VIOHHOIZ OOKyMeHTauunn.
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9 ABTOMATUYECKAA OUATHOCTUKA AHAJTU3ATOPA.
XAPAKTEPHbIE HEUCNMPABHOCTU U METOAbl UX YCTPAHEHUA

Bo BKMHOYEHHOM COCTOSIHUMM aHanuMsaTop MPOBOAUT caMOTecTMpoBaHue. B
cnyyae ecnu npu HacTporke Obinn gonyLeHbl OWNBKK, a Tak e Npu Heucnpas-
HOCTAX 9NEeKTPOAHOM CUCTEMbI UM npeobpasoBaTena aHanuMsaTop aBToMaTuye-
CKM nHguumpyet owmnbky Ha gucnnee. Kogbl ownbok nepeymncrneHsl B Tabnuue 1.

[ns ycTpaHeHus owmnboK 1 npn HEUCNPABHOCTU aHanusaTopa crneayeT Bbl-
NOSTHUTL pekoMeHaauuu, NnpueedeHHble B Tabnvue 1. B cnyyae oTpuuaTenbHOro

pesynbTaTta HeobxoauMo obpaTUTLCA Ha NpeanpUsaTUE NPON3BOASALLEE PEMOHT.

Ta6bnuua 1
Kon HanmeHoBaHne HencnpasHoO-
owmnb | cTel, BHELLHee NPOosiBNeHne U1 Beposithas npuin- | Meton yctpa-
Ha HeHus
Kn AONOSTHUTENbHbIE NPU3HAKN
1 2 3 4
Owwnbka npmn camoTecTmpoBa- Ob6paTtntbca Ha
0 HUK (NpW BKNOYEHUN Nprubopa) i npegnpuaTue
npousBogsiee
PEMOHT.
Mpwn HacTpounke 3HavyeHme pH Owwnbka B npuro- [MpoBecTn no-
(pX) nepsoro pacteopa CT1 TOBJIEHUM PaCTBO- | BTOPHYIO Ha-
1 paBHO 3Ha4eHuto pH (pX) BTO- | poB, UCMNOSb30Ba- | CTPOWKY.
poro pactBopa CT2. HMEe NpU HacTpounKe
OAHOrO M TOro Xe
pacTBopa.
Owwmbka npn HacTporke. OanH | Owmnbka B Npuro- [MpoBecTn no-
n3 napameTpos (AEun, ApHu, TOBIIEHUU PaCTBO- | BTOPHYIO Ha-
2 ApXI/I, AKs) BbIXOOMWT 3a Npege- | POB, HeMcCnpas- CTpOIZKy. 3ame-
nbl gonycka. HOCTb 3NEeKTpoaOoB. | HUTb 3J1IEKTPO-
Abl. YCTaHOBUTb
pHu, Eun (5.10)
[Meperpyska no Bxogy. Hanpsi- | O6pbIB B Lenu YCcTpaHuTb 00-
4 XEHWe Ha BXoAe BbIXOauT 3a 9NEeKTPOAOB. pbIB.
npegesnbl AnanasoHa
+ 3000 mB.
[Meperpy3ka pesynbTtarta. [lony- | Hactpownka npose- | [lpoBecTtu no-
YeHHoe B pe3ynbTaTe pacyeToB | AeHa HeBepHo. O6- | BTOPHYIO Ha-
3Ha4veHue pH (pX) BbIXOAUT 32 | pbiB B LIENWN 3J1EK- CTPOMWKY.
5 npegenbl gnanasoHa TPOAOB.
+ 20,0 pH (pX).
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NMpoaomkeHne Tabnuubi 1

1 2 3 4
Mpwn BkNtoYeHUn npeobpasosa- | OOpbIB B LUHYpe [MpoBepuTtb 1
Tens B ceTb HET oTobpaxeHnsa | Bnoka ceTeBoro OTPEMOHTUPO-

nHopMaunKn Ha gucnnee.

NMNTaHNA.

BaTb LLHYyp 6510-
Ka ceTeBoro nu-
TaHUS.

[MokasaHus aHann3aTopa Heyc-
TONYUBDI.

OTcyTCcTBME KOH-
TakTa B MecTe noa-
KNIOYEHUs anek-
TPOAOB UNK B
pasbeme kabens,
BbIX0O[ U3 CTPOS
N3MEepPUTENTbLHOIO

[MpoBepuTb 1
obecneunTb
KOHTaKT, npoBe-
pUTb LenocT-
HOCTb 3J1EKTPO-
A0B, COMpPOTUB-
neHne BCromo-

Wnn BCnomora- raTernbHOro
TENbHOro 3NeKTpo- | anektpoaa. Mpu
aa. HeobxoaMMoCTH

3aMeHUTb 3nekK-
TpoA.
- [Mpwn HacTponke aHanuaaTtopa HeuncnpaBHoOCTb 3aMeHunTb
MO KOHTPOJIbHLIM pacTBOpam 9M1EKTPOLOB. anekTpoa.

nokKka3aHmd No4YTn He USMEHAIOT-
CH.
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MpunoxeHune A
(o6s13amernbHoe)

3asucumocmb 3HaqYeHul pH 6ygepHbIX pacmeopo8 om memnepamypbl

(FOCT 8.135-2004)

Tabnuua A.1
Homep pH GydepHbIX pacTBOpoB Npu Temnepartype, °C
Moau-
Xnumunyeckune Be-
dumka-
nu LiecTtBa, BXxogd-
u wne B COCTaB
cTaH- CTaHAapT-TUTpPa
napr- 0 5 | 10 | 15 | 20 | 25 | 30 | 37 | 40 | 50 | 60 | 70 | 80 | 90
TUTpa
Kanua tetpaokea- ||| | l448 [148 [148 [1,49 [149 [150 [151 [1.52 [1,53 [153
1 naT 2-BOAHbIN
Kanwit retpaokea- | - _ - 164 |164 1,64 |1,65 [165 [165 [165 1,65 |1,66 |1,67 [1,69 |1,72
2  |naT 2-BOAHbIN
3 Hatput tapopunr- |13 47 1347 [348 (348 [349 (350 [3,52 [3,53 (3,56 (360 | - -] -
NNKONAT
4 fg;‘:‘” ruapoTap- | - - - - [3,56 |3,55 (3,54 (3,54 [354 (3,55 (357 [3,60 [3,63
s ﬁg’:"""“"ﬂpwm' 4,00 |4,00 [4,00 (4,00 [4,00 |4,01 |4,01 |4,02 (4,03 [405 [4,08 [4,12 (4,16 |4,21
Kucnota ykcyc-
g |HastHaTpwiiaue- 4,66 |4,66 (465 |4,65 (4,65 (4,64 (464 |465 (4,65 4,66 468 |471 (475 (4,80
TaT
Kucnota ykcyc-
,  |astnatpwiiaue- (473 (472 |472 |471 (471 (471 (472 472 |473 (474 (477 [480 (484 |4,88
TaT
g g‘;‘:ep“"'“"boc' - |e48 6,42 [6,36 (6,31 (6,26 [6,21 [6,14 |6,12 [6,03 |595 | - - -
HaTtpwuin moHormna-
o |Pocboccbar+kanuii (6,96 (6,94 (691 (6,89 (6,87 |6,86 (6,84 683 [6,82 (6,81 (6,82 683 (6,85 6,90
aurngpodgocdart
Hatpui moHorna-
10 |podocdartkanwii (7,51 (748 (7,46 (7,44 (742 741 |739 |7,87 | - - - - - -
aurngpodpocdar
Hatpwui moHormna-
11 podoccaT+kanumn - 7,51 |7,49 |747 (745 (7,43 |7,41 |7,40 - - - - - -
aurngpodgocdaTt
Tpuc rapoxno- g 4 1824 |08 |7.93 |7.79 |7.65 (751 [7.33 |7.26 [7.02 |679 | - - -
12 |pug+Tpuc
13 g:TTp“"'TeTpaGO' 9,48 (9,41 (9,35 [9,29 (9,23 (9,18 (9,13 (9,07 [9,05 [8,98 (8,93 (8,90 [8,88 [8,84
1 ;':TTF’“”TeTpam' 9,45 (9,39 (9,33 9,28 (9,23 (9,18 [9,14 (9,09 [9,07 [9,01 (8,97 (8,93 [8,91 [8,90
HaTpun yrnekunc-
] new kac- 10,27 (10,21 (10,15 10,10 10,05 |10,00 |9,95 (9,89 (9,87 (9,80 |9,75 [9,73 (9,73 9,75
5 |nbiit+HaTpumM yrne-
KUCTbIA
16 |Kanuit rapookcua (13,36 (13,16 12,97 12,78 12,60 [12,43 |12,27 12,05 |11,96 |11,68 |11,42 (11,19 |10,98 10,8

lMpumeyaHue - 3Ha4yeHUs pH npu NpomexxymoyHbIx memrepamypax orpeodersisi-

romcs nnuHeuHou uHmepnonsyued.
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MpunoxeHune b
(cripagoyHoe)

XapakmepucmuKu KOHMPOJIbHbIX Pacimeopose

3HadeHus pX (cX) KOHTPOSbHbIX PacTBOPOB, NMPUMEHSEMbIX AN HACTPOMKMK
aHanusartopa, U pekomMeHOyeMbI HWKHUW npegern BenuduHbl pH aHanusnpyemo-
ro pactBopa B U3MepUTESIbHON A4yerike, HeoBXoaMMbIN AS11 HOPManbHOro (PYHK-
LMOHNPOBaHNA HaTPUN-CESNTEKTUBHOIO U3MEPUTESIbHOrO anekTpoaa, npueBeaeHsl B
Tabnuue b.1.

Ta6bnuua b.1
KOHTpOSIbHbLIE pacTBOPbI
MNopananasox I_lpr?ﬂeﬂ Ne 1 Ne 2 [MpoBEepPOYHbLIN
5,36 pX - 7,36 pX 9,75 5,66 pX 5,36 pX 6,36 pX
(1,0mkr/n -100,0 mkr/n) (50 mkr/n) | (100 mkr/n) (10 mKr/n)
4,36 pX- 7,36 pX 8,36 5,36 pX 4,36 pX 4,66 pX
(1 mkr/n -1000 mkr/n) (100 mkr/n) | (1000 mkr/n) (500 mkr/n)
2,36 pX - 5,36 pX 8,00 5,36 pX 2,36 pX 3,66 pX
(0,1 mkr/n -100,0 mr/n) (100 mkr/n) | (100 mr/n) (5,0 mr/n)
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MpunoxeHune B
(cripagoyHoe)

Memoduka npu2omoeJsieHus1 pacmeopoe

PacTBopbl C 3adaHHbIM coaepxaHueM noHos Na* npurotasnueate nyTem rno-
cnepgoBaTenbHOro pasbasneHus HaBecku xropuctoro Hatpus (XY FTOCT 4233-77)
nnn dpukcanana (0,1 H NaCl OCY MPTY 6-09-292-70) obecconeHHon BOOOMN,
npurotoBrieHHon no OCT 34-70-953.2-95 «MeToa MpUroToBNEHUS OYULLEHHOM
BOAbl ANA XMMUYECKUX aHanu3oB». KayectBo obecconieHHOM BOAbl KOHTPONUPY-
eTCA KOHAYKTOMETPOM. YaenbHasi 3neKTponpoBOAHOCTb 06ecconeHHOM BOAbl,
npuBeneHHas k 25 °C, He gormkHa npesbilaTh BenuiuHbl 0,07 mkCwm/cMm.

PasbaBneHHble pacTBopbl ¢ cogepxaHvem MeHee 100 mkr/n Na* Heobxoau-
MO MPUroTaBfMBaTb U XPaHUTb B EMKOCTSIX M3 MULLLEBOrO NOSIMATUIEHA UIN NOMN-
nponuneHa. Huxe npueegeH npumep NpuMroToBriEHNsS pacTBOPOB.

HaBecky 2,54 r xnopuctoro HaTpus, npeaBapuTeribHO BbICYLLEHHOIO B Teye-
Hue 1-2 4 npu TemnepaTtype110 °C, B3BelLUeHHOro Ha nabopaTopHbIX Becax 2-ro
Knacca TOYHOCTM C Haubonbwum npegenom B3ewwmsaHusa 200 r (Hanpumep,
BJ1P-200), pactBopuTtb B 1 51 o6becconeHHoOn BOAbI.

N3 nonydeHHoro pacteopa, cogepxawero 1000 mr/n HaTtpna Heobxoammo
B3ATb 10 Mn nuneTkon (3gecb u ganee nunetka tun 2-1-2-10 TOCT 1770-74) n
posecty o 1 n obecconeHHon BOOOMN.

[Mony4yeHHbIN KUCXOAHLIM pacTBop, cogepxawmn 10000 mkr/n HaTpus
(3,36 pNa) ncnonb3yetcs ansa nNpUroToBriIEHNS KOHTPOSTbHbLIX PacTBOPOB.

1. Pacteop 100 mkr/n Na* (5,36 pNa).

[na npurotoBneHns pacTBopa HeobBXoAUMO B MNOSIMATUIIEHOBYKD E€MKOCTb
(kaHMUCTpYy) nomMecTuTb npu nomowm nunetkn 20 M1 MCXOAHOro pacTeBopa
10000 mkr/n HaTpus 1 goBecTtn obecconeHHom Boaowm 4o 2 n.

2. PactBop 50 mkr/n Na* (5,66 pNa).

[MpurotoBneHne NponssoguTca aHanorndHo n.1, Ho 6epetca 10 Mn ncxogHo-
ro pacteopa Ha 2 1 pacTtsopa.

3. PactBop 10 mkr/n Na* (6,36 pNa).

[Ana npurotoBneHns pacTBopa HeobXOOMMO Yy4YecCTb KONMYEeCTBO MOHOB Ha-
Tpus, cogepxaweeca B obecconeHHon Boae. [Ina aToro yepes CUCTEMY HACTpPoO-
€HHOro aHanusaTopa Heobxo4MMo NponycTUTbL 06ecconeHHyo Boay, NpeaHasHa-
YEHHYI0 OS5 NPUroTOBIIEHNSA pacTBoOpa, U ONpeaennuTb B HEN coaepaHne MOHOB
HaTpUs. YYeCTb KONIMYECTBO MOHOB MOXHO ABYMS criocobamu.

Hanpumep, B o6ecconeHHomn Boae coaepXkntca 1 MKr/n HaTpus:

a) pacteop rotosutca n3 pacdeta: 10 - 1 = 9 mkr/n. Takum obpasom, and
npurotosneHus 2 n pacteopa 10 mkr/n Na*, Heo6xoauMo 13 pacTBopa coaepxa-
wero 100 mkr/n HaTtpua (5,36 pNa), otobpatb 180 mn pacTBopa, NepeHecTn B No-
NN3TUNEHOBbLIN cocyA (KaHMUCTPY) U AOBECTM A0 2 11 06ecconeHHon BOAOW;
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nnu:

6) n3 pactBopa cogepxawero 100 mkr/n HaTpua (5,36 pNa), otobpaTtb
200 mn pacTteopa, NepeHecTy B NONUITUIEHOBLIN cocyp, (KaHUCTPY) U AOBECTU A0
2 n obecconeHHON BOO4OW, a NPW HacTpowke aHanusaTopa 3ajaBaTb 3HaYeHue
pactBopa 1 + 10 = 11 mkr/n (nnu -Log(0,000011/22,989) = 6,32 pNa).

4. Pacteop 2,5 mkr/n Na* (6,96 pNa).

[na npurotoBrneHus pacTBopa HeEOBXOOMMO Yy4YecCTb KONMMYECTBO MOHOB Ha-
Tpus, cogepxawieecsa B obecconeHHon Boae. [ng aToro Yyepes CUCTEMY HacTpo-
€HHOro aHanusaTtopa Heobxo4Mmo NponycTUTb 06ecconeHHy Boay, NpeaHasHa-
YEHHYI0 OS5 NPUroTOBIIEHNSA pacTBoOpa, U ONpeaenuTb B HEN coaepXaHne MOHOB
HaTpUs. YYeCTb KONIMYECTBO MOHOB MOXHO ABYMS criocobamu.

Hanpumep, B o6ecconeHHon Boge coaepxutca 1,1 MKr/n HaTpus:

a) pactesopa rotoButca u3 pacyeta: 2,5 — 1,1 = 1,4 mkr/n. Takum obpasom,
AN npuroToeneHus 2 n pacteopa 2,5 mkr/n Na*, Heobxoaumo u3 pacteopa Co-
aepxawero 100 mkr/n HaTpusa (5,36 pNa), otobpaTb 28 Mn pacTBopa, NepeHecTun
B MONU3TUIEHOBLIN cocyn (KaHUCTPY) U AoBecTu Ao 2 n obecconeHHon BOOOW;

nnu:

6) n3 pacteopa cogepxaiiero 100 mkr/n HaTpus (5,36 pNa), otobpaTtb 50 mMn
pacTBopa, NepeHecTn B MOSIMATUNEHOBLIA cocyd (KaHUCTPY) M OOBEeCTM [0 2 N
obecconeHHon BOAOW, a NpM HacTpPOMKe aHanu3aTopa 3agaBaTb 3Ha4YeHue pac-
TBopa 1,1 + 2,5 = 3,6 mkr/n (nnu -Log(0,0000036/22,989) = 6,81 pNa).

[MpUroToBNEHHLIN PAacTBOp He crnefyeT XpaHuTb 6onee 2-x CyTOK.

5. PactBop 1000 mkr/n (4,36 pNa).

[na npurotoBneHnst pactBopa HEOOXOANMMO B MOSIMATUNEHOBYD €MKOCTb MO-
MECTUTb C NMOMOLLBI0 MepHOW eMkocTn 200 mn mncxogHoro pacteopa 10000 mKr/n
Na* n nosectn obecconeHHomn Boaon 4o 2-X NUTPOB.

6. PactBop 500 mkr/n (4,66 pNa).

[MpurotToBNeHMe Npomn3BOANTCS aHanorMyHo n.5, ogHako 6epetcsa 100 mn uc-
xogHoro pacteopa 10000 mkr/n.

7. PactBop 100 mr/n (2,36 pNa).

[Ana npurotoBrneHns pacTBopa HeobXoaUMO B MOSIMATUIIEHOBYKD €MKOCTb
nomectutb 200 mn pactBopa, cogepxawero 1000 mr/n HaTpua n goBectn obbem
obecconeHHon BoAoW A0 2-X .

8. PactBop 50 mr/n (2,66 pNa).

[MpuroToBneHmne Npon3BoaMTCa aHanormyHo n.7, ogHako 6epetcsa 100 mn uc-
xogHoro pacteopa 1000 mr/n.

9. PactBop 10 mr/n (3,36 pNa).

[MpuroToBneHne NponsBOaUTCA aHanorm4yHo n.7, ogHako G6epetca 20 mn uc-
xogHoro pacteopa 1000 mr/n.

10. Pacteop 5 mr/n (3,66 pNa).

[MpyroToBneHne NponsBOaUTCA aHanornm4yHo n.7, ogHako Gepetca 10 mn uc-
xogHoro pacteopa 1000 mr/n.
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