QELEPANIBHOE AFTEHTCTBO rNO OBPA30OBAHMNIO
FOCYLAPCTBEHHOE OBPA30BATEJIBHOE YYPEXAEHWE BbICWEO NPOQECCUOHANILHOIO OBPA30OBAHUA

«TOMCKWUU NMOJTUTEXHUYECKUUN YHUBEPCUTET»

AKKPEOUTOBAHHAA METPOIIOMMYECKAS CIIYXKBA TTY
(ammecmam 06 akkpedumayuu Ne POCC RU 01.00143—-08 om 22.02.08)

Q00 «CUB-CTPUM>»

MY 08—-47/213

(no peecmpy akkpedumoesaHHOU Memponoauvyeckou criyxbb! TI1Y)

BO/bl TEXHOJIOr'MYECKUE TEMJTOBbIX SJIEKTPOCTAHLINM.

METOMNKA BbIMOJIHEHUS UBMEPEHUA MACCOBOMW KOHLIEHTPALINMU
HATPUSI NOTEHUNOMETPUYECKUM METOLOM

PeaucmpayuoHHbil KOO no @edepanbHOMYy peecmpy MemoOuK 6bINofIHeHUs usmMepeHul,
npuMeHsieMbix 8 cqgbepax pacripocmpaHeHUs
20CcyodapcmeeHH020 Mempo102u4ecKo20 KOHmMposis U Had3opa

®P.1.31.2009.05711

Tomck 2008


http://www.mosexp.ru/stroitelstvo/montazh_oborudovaniya.html
http://www.mosexp.ru/stroitelstvo/montazh_oborudovaniya.html

QELNEPAIIBHOE ATEHTCTBO M0 O6PA30BAHUIO
FOCYOJAPCTBEHHOE OBPA30OBATENBHOE YUPEXOEHWE BbICUIEMO NPO®ECCHNOHATIBHOIMO OBPA30BAHUA

«TOMCKWUU NMNOJIMTEXHNYECKUUA YHUBEPCUTET»

AKKPEOUTOBAHHAST METPOJIOTUYECKAAS CIIY)XKBA TI1yY
(ammecmam 06 akkpedumayuu Ne POCC RU 01.00143-08 om 22.02.08)

O00 «CHUB-CTPUAM»

MY 08-47/213

(no peecmpy akkpeoumogaHHOU Memporoaudyeckou crnyx6bsi TT1Y)

BO/Abl TEXHOJIOMMYECKMNE TEIMI0BbIX S3JIEKTPOCTAHLMA.

METOUKA BbIMOSIHEHUS U3MEPEHUA MACCOBOMW KOHLIEHTPALIMU HA-
TPUST NOTEHLUMOMETPUYECKUM METOLOM

PeaucmpaluoHHbil KOO rno @edepanbHOMy peecmpy MemoouK 8bINONHEHUS usMepeHud,
NPUMEHSEMbIX 8 cgbepax pacrnpocmpaHeHUs
20cydapcmeeHH020 Memposio2u4ecKo20 KOHmMpOo/isi U Hadsopa

®P.1.31.2009.05711

Tomck 2008



OENEPAJILHOE A'EHCTBO 1O OBPAIOBAHHIO
FOCY RAPCTBEHHOE OBPAIOBATEABHOE YHPEXAEHHE BICUIEO (TPOGECCHOHANLHONO OBPASOBRAHIKA

«TOMCKHA NOJUTEXHHYECKHN YHUBEPCHTET»
AKKPEAMTOBAHHASA METPOJOI'MUYECKASt CIYVIEA TIY
(Atrecrar 00 axkpeaurauun Ne POCC RU 01.00143-08 or 22.02.08)

BUAFTEJIDC 1BO Ob ATTECTALIAM MBH

Xa08-47/213

Metoauka BHNOAHEHHR HIMEPCHHR MACCOBOH KOHLENTPALUMH HATPMR NOTEHUMOMETPHUOCKMM
MmeToaoM, palpaborausax 8 OAQ «Mocawepron, OAQ «Eunucelickan TTK «TTK-13» # OQ0 «Cub-

CTPHMp», pernadeuruporannas .3 MY 08-47/213 (no peectpy axxpeaMToBaHHON METPOIOrHISCKORMN
ciryxOnt TOMCKONO DONHTEXHEICCKOro YHRBCPCHTOTS)

BOALI TEXHOJOIAMECKHE TEILUIOBRIX 3REKTPOCTAHLIMA.

METOJHUKA BHINIOJHEHNUA USMEPEHHHA MACCOBON KOHUEHTPALIMM HATPUS
NOTEHIMOMETPHYECKHUM METOAOM

aTrecToBana B coorsercrauu ¢ 'OCT P 8.563 (JTOCT 8.010)

ATTECTRUMN OCYIICCTRBACHE 110 PEIYALTATAM TCOPETHYECKOIO ¥ IXCNEPHMEHTATLHOTO Mcchenosanus MBU.
B pesynstare arrecraunu MBH ycramosneno, wro pandan MBH coorsercrayer | k uelt
MCTpONOTHYeCKHM TpeGosaamaM M O0safAeT CACAYIOIIHMH  OCHOBHMMH  MCTPOAOIHMSCKHMM
XAPAKTCPHCTHKAME:

| JInanasons wiMmepeHnil, OTHOCHTCALHMG IHANCHHA NOKA3ATe/ICH NOBTOPREMOCTR, ROCTIPORIBOMMOCTH M
Wﬂmm IOE AOBCDHTCHLHON BEDOXTHOCTS P=() O§

TDEABARNNCMBIN

3. [ara saipaan caufeTenncTsa S nexalbpa 2008 r.



1 HASHAYEHME U OBJIACTb INPUMEHEHMUA

Hactoawwin aokymeHt (MY 08-47/213) ycrtaHaBnuBaeT NOTEHLNOMETPUYECKYD METO-
OVKY BbINONHEHUR W3MEepeHUU HaTpua B AuanasoHe KoHueHTpauun ot 00,0007 po
2300 mr/gm® B ncxoaHow, nuTaTenbHOW BOAE W COCTABNSIOWUX €€ KoHaeHcaTax, B o6ecco-

NEeHHOWU Boge » B KOTNOBLIX BoAAX.

Hactoawmn AOKymMeHT paspadboTaH Ha ocHoBe U C y4yeToM TpeboBaHuit P[] 34.37.528-
94 «MeTtoaunka BbINONHEHUS U3MEPEHUWU coaep)XaHUs HaTpua B TEXHONOrMYeckux Boaax

TOC noTeHUMoOMeTpu4eckum MeTOA0M C NOMOLLIbIO NnabopaTopHbLIX UOHOMEPOBY .

XumMuyeckue nomexu, BNUAIOWME Ha pe3ynbTaTbl onpeaeneHus MaccoBOW KOHLEHTpa-

LMW HaTPUA, YCTPAHAIOTCA B Npouecce NOAroTOBKU U U3MEPEHMUS.

Ecnu coaepxaHue Hatpus B Npobe BbIXOAUT 3a BEPXHIOK rpaHuly AuanasoHa onpe-

AENSieMbIX KOHLEHTpauui, nonyctumo pasbaBneHue ucxoaHon aHanuaupyemown npobbl BO-

abl.

2 NTPUNUCAHHDBIE XAPAKTEPUCTUKU NOrPEWLIHOCTU METOUKH

MeToguka BbINONMHEHUSA U3MEPEeHUN MAcCOoBOW KOHUEHTpauuu HaTpua B npobax BoAa
obecneynBaer nonydYeHwe pe3ynbTaToB C NOrpelHoCTLIO, HE NpeBbllalowen 3HauYeHun,

npuBefeHHbiX B Tabnuye 1.

Tabnuua 1 — OTHOCUTENbHbIE 3HAYEHUA NPUNUCAHHbLIX XapakTepucTuk cny4anHowu (nokasa-
Tenb BOCNPOU3BOAUMOCTU, NokKasaTtenb MOBTOPAEMOCTU U obuien (nokasaTenb TOYHOCTW)

norpewHoctn metoaukn npu P=0,95

e et e wurmn A At gl

gy’

[lnana3oH ) L Tlokazarenun |
onpeaenseMblX KOHLEHTpauun | noBTOPSEMOCTH, | BOCNPOU3BOAM- TOYHOCTH,
3
HaTpua, Mr/am S, % MOCTH, oRr,% 5. %
OT 0,0007 Ao 2300 BKIHOY. 5 1 24

3 CPEICTBA U3MEPEHWW, BCMTOMOIATE/NIbHOE OBOPYAOBAHME, NMOCYAA,
MATEPWUAJIbl N PEAKTUBDI

3.1 Cpencrea usamMepeHun
NoHomep noboro Tuna ¢ Agnana3oHOM U3MepeHUn B peXUMe U3MepeHun

3C ot muHyc 2000 ao nntoc 2000 MB, ¢ npepenamn 4ONYCTUMbIX 3HAYEHUW



-

. § 1npwu |x| <1000
OCHOBHOW abCOMOTHON NOrPEeHOCTN A =<
0.001x npu 1000 < |x| < 2000

rne X — 3HaveHue usmepsieMon BennyuHbl, mB
[[ocydapcTBeHHble cTaHAapTHble oOpas3ubl cocTaBa

BOAHbLIX pacTeOpOB WOHOB HATPUA C NOMTrPellHOCTbIO

He Bonee 1% oTH. npu P=0,95 c cogepxaxvem 1,0 mr/am’ [[CO 7474-98,
nnu [[CO 8062-94,
nnu MCO 0018:1998
c coaepxanuvem 0,5 mr/gm’ CO 8064-94
Becbl nabopatopHble aHanuTuyeckue obLllero HasHade-

HUA
Cc HanbonblwuM npeagenom s3sewunsaHna 200 r [OCT 24104
[lo3aTtopbl NUNEeToYHbIe C AUCKPETHOCTbIO
ycTaHosku Ao3 0,01-1,0 cm’ 1]
NluneTkn crteknaHHble BmecT. 1.0, 2,0: 5,0; 10,0;
25,0; 50,0 1 100,0 cm’ 2 knacca FOCT 29227
Konbbl mepHbie Bmect. 50, 100, 250, 500 v
1000 cm’ FOCT 1770

Na-cenektusHbi anekrTpoa
BcnomoratenbHbin xnopcepebpsiHbin anekTpoa
(Hanpumep, IBJ1-1 M3)

CTeknaHHbIK anekTpoa (Hanpumep, ICJ1-43-07)

[2]

[3]
[4]

Lonyckaemcsa ucnonb3oeams Opya2oe obopyoosaHue u npubopsbl, No3sonsoLue 80cC-

pou3800UMbL MEMPOoJioauYecKue Xxapakmepucmuku, yKkasaHHbie 8 0aHHoU Memoduke aHa-

Jiu3a.

3.2 BcnoMmoratenbHble YCTPOUCTBA
TepmomeTp nadopaTtopHbIn ¢ yeHou geneHnsa 1 °C
[locyna creknaHHaa naboparopHas

CMeHHbIe HAKOHEeYHWUKN K Jjo3aTopaMm

YCTPOUCTBO ANA nogwenaymsaHna npoObl aMMUaYHbIM NapoOMm

[5]
FOCT 1770



(nonnaTuneHoBas H6aHka BMECTUMOCTLIO 0,5 M’ C NNOTHO 3aKPLITON KPbILLUKOW,
B OTBEPCTNA KOTOPOWN BbiBEAEHbL! HAPYXY KOHUbI CUIMKOHOBOIO WNaHra,
CpeaHANA YacTb WnaHra HaxoauTca BHYTpK Cocyaa)

[IpoTOYHAaA sYenka, U3roToBNeHHan U3 opraHNYEecKoro crekna

3.3 PeakTusbl

HaTpua xnopva X.9 [OCT 4233
unu dukcanan ¢ (NaCl) = 0,1 mons/am® (0,1 H) oc.u. 6]

Kucnora a3oTHas KOHUEHTpUpoBaHHaA oC. [OCT 11125
UNU KNCNoTa a3oTHAA KOHLUEHTPUpOBaHHARA X.\. [[OCT 4461
AMMUaK BoaHbIN, 25%-1 pacTBOp OC.\. [OCT 24147

Boaa ansa nabopaTopHOro aHanusa 2-u cteneHn YNCToThbl
C yaenbHOWN 3NeKTpUu4eCcKkon NpoBOAUMOCTbIO

He bonee 0,1 MkCm/cm [[OCT 52501

(nanee no Tekcry obecconeHHana Boaa)

4 TPEBOBAHUA BE3ONACHOCTW

4.1 MNpu BbINONHEHUU aHaNU30B HeOOXxoaAuMO cobnioaaTth npasuna TexHuku esonac-
HOCTU, yCTaHOBNEHHbIE Npu pabore C TOKCUYHbIMU, €OKUMU U NnerkoBocnsiameHsoWwnMMnucs
BewecteamMun no FOCT 12.1.005.

4.2 TomMmelyeHne nabopaTopun AOMKHO COOTBETCTBOBATb TpeboBaHUAM NOXaPHOMW
besonacHocTn no FOCT 12.1.004.

4.3 JlabopaTopus AonmkHa uMeTb cpeacrea noxapoTtyweHus no NOCT 12.4.009.

4.4 [lpn pabote C anNeKTpoyCcTpoucTBamMu AOSMHKHbI cobnNoaaTbCA npaBuna 3NeKTpo-

be3onacHocTu 8 cootBeTcTBUM ¢ TOCT 12.1.019.

5 TPEBOBAHUA K KBAJTMPUKALUNN UCNOITHATENA

AHann3 No AaHHON METoAuKe MOXeT NPoBOAUTb XUMUK-aHANUTUK, UMEIOLLIMU ONbIT pa-

60Tbl B XMMHU4Yeckon nabopatopuun 1 n3ydmBLUKIA PYKOBOACTBO MO 3KCNnyaTaLuumM noHoMepa.

6 YCITIOBUA BbINOJTHEHUAA AHAITASA

[lpn BbINONHEHUU aHaNM3OB AO0MKHbI cobniogaTbca cneaywouwmne BHELWHWE YCNOBUA:

Temnepatypa okpyxawuwen cpegbl (20 +5)°C; oTHOCUTENbHaA BNaXXHOCTb BO3AyXxa



(80 £ 5) %; atmocepHoe aasneHue (630 — 800) mm.pt.cT. unu (80 — 106,7) kla; Hanpsixe-
Hue cetn (220 + 10) B.

7 OTBOP U XPAHEHME NPOb

Othop npob TexHONOrMyecknx BOA  INEKTPOCTaHUUW  ocyLlecTBnaAeTcs  no
OCT 34-70-953.1-88 (1340.1995 r.) «Boabl npon3BOACTBEHHbIE TENNOBLIX 3NEKTPOCTAHUNNA.
MeToa otbopa npod» HenocpencTtBeHHO nepea onpeaeneHuem B NONUATUNEHOBbIE DaHKW
BMECTMMOCTbLIO HEe MeHee 0,5 M’ C XOpOLLO 3aKpbiBaOLWMMUCS Npobkamn, npeaBapuTenbHO

NPOMbITblIE aHANU3NPyeMOn BOAOMW.

8 CYWWHOCTb METOIUKW

[ToTeHunomeTpu4eckun metToq aHann3a OCHOBaH HA 3aBUCUMOCTU 3NEKTPOABMXKYLUEN
CUNbl ANEKTPOXUMUYECKON SAYEeUKU, cocToswen u3s ungukatopHoro Na-cenekTuBHOro anek-
Tpoaa u xnopcepedbpAHOro aneKkrpoaa cpaBHEHUSA, OT KOHUEeHTpauun NOHOB HaATPUA B pac-
TBOpe. PaBHOBeCHbIN noTteHuuan Na-cenekTUBHOro anekTpoaa CBA3aH C aKTUBHOCTbLIO W

KOHUEHTpauvei MOHOB HaTpuA, y4acTBYIOWWNX B 3N1EKTPOAHOW peakuuy, ypaBHeHuem HepH-

cra.

E=E°+E-r—lna (1)
nfF

rae E — namepsieman 3.4.Cc. A4EenNku

a — aKTUBHOCTb noTeHuynanobpasywowmux noHos (Na) r—uonq/.um";

E° — HopManbHbIiA UMK CTAHAAPTHBLIW 3NEKTPOAHbIA noTeHuwan , E°= E npu a=1;
R — yHuBepcansHas ra3opasi NOCTOAHHAA, pasHas 8,314 [x/(rpaa-mMonb)

T — abconioTHas Temnepartypa, K;

n — YUncno 3INEeKTpoHOB, NEpPeHOCUMbIX B MNpouecce peakumn, Unn 3apan noteHuuna-

nobpasylouero UoHa;
F — yucno ®apapes, pasHoe 96500 Kn

B cunbHO pa3baBneHHbIX BOAHLIX pacTBopax Ko3adULUeHT akTUBHOCTW paBeH 1, no-
3TOMY aKTUBHOCTb WOHOB HATpuA B NUTATENbHOW BOAE WU COCTaBNAKWMUX €€ KoHAeHcaTax
NpaKTU4YeCcKN paBHa UX KOHUEHTpauwu. Toraa, NpuHAB TemnepaTypy aHanunpyemoro pac-
TBOpa (25+1) °C 1 BbIpa3uB NOCTOAHHLIE R U F 4Yyepe3 ux YUCNEeHHble 3HaYeHUs, a HaTy-

panbHble norapumel Yepes3 OEeCATUYHbIE, MOXHO NONy4YuTh yNpoLleHHoe ypaBHeHne HepH-

CTa



E=FE’+0,059 1gC,, , (2)

rgoe C — KOHUeHTpauma noTeHuymanoobpasyiouwmnx MOHOB (HaTpus).
[na ynobcTtBa ucnonb3yeTca BennynHa

pNa=-1gC,, ,

(3)

PacyeT KOHUeHTpaLuun HaTpva Ha OCHOBaHMK coopMynbl (3) NpoBOAUTCH CNeayoLMm

obpa3som:
Cna = 1/10°N2 . 23 - 1000 -1000 (MKr/am®) (4)
Hanpumep, npw 3HauyeHun pNa=7 Cy, = 2,3 MKr/am>;

[lpucyTcTene MOHOB KanbUUA U MarHMa He melwaeT onpeaeneHutd HaTpusa, ecnu ux
KOHUEHTpauun He npesblwaeT KoHueHTpaunio HaTpua B 10 u 500 pas cooTBeTcTBEHHO. UO-
Hbl BoAopoaa mewalT pabotre Na-cenektuBHoro anekrtpopga. [na HopmanbHoi paboTsbl
3ANEeKTpoAa KOHUEeHTpauus WOHOB HATpUA B aHANU3MPYEMOM pacTBope OOMKHA NpeBbilwaTh
KOHUeHTpauuio noHos soaopoaa B 1000-10000 pas, noaToMy npu aHanuse npob ¢ Manbim
cogepxaHuem HaTpua Heobxoammo noaaepxusats pH Boabl B npegenax 10,3 + 0,5 nytem

HacblLWeHNUa Npobbl NnapamMu ammMmuaka.

9 NOArOTOBKA K BbINMONHEHUIO U3MEPEHUN

9.1 NOArOTOBKA NABOPATOPHOW NOCyab!

9.1.1 lNoaroToBka NONWU3TUNEHOBON NOCyAbl AN oTbopa n xpaHeHUs NPod U OCHOBHbIX

n padbo4nx pacTBopoB

HoByi0 nocygy MOKOT BOQONPOBOAHOW, 3aTeM obecconeHHoW BoAOWN. 3aTeM nocyay Ha-
NONHAIOT PacTBOPOM XNOPUCTOro HaTPUA KoHueHTpauuen 750 — 1000 mr/am°®, yepes cyTku

PacTBOP BbINUBAOT, ONONACKUBAKT MHOrokpaTtHo obecconeHHon soaon. B obpaboTaHHyio

Takum oO6pa3om nocyay nomewaroT OXNaXaeHHY0 40 KOMHAaTHOW TemnepaTtypbl npoody.
9.1.2 CMEeHHble HAKOHEYHWUKU [03aTOopOoB, NMUNETKA NPOMBLIBAKOT a30THOWU KAUCMOTOWN W
MHOrokpaTHo obecconeHHou BoOoN.

9.2 NMPUITOTOBIEHUE PACTBOPOB

9.2.1 OcHOBHOMW pacTBOp, coaepxaiwmin 23 r/agm® HaTpusa (¢ (NaCl) = 1 monb/am®)

roTOBAT NO OAHOMY U3 ABYX BApWaHTOB

BapuaHT A — u3 cukcananos ¢ (NaCl) = 0,1 mons/am° (0,1H)



Coaepxumoe 10 amnyn nepeHocsT B MepHYyto konby BMecTumocTbio 1 am® B cooTeeT-
CTBUU C UHCTPYKUMEN NO NPUroToBNEHUIO CTaHZapT-TUTPoB [6]; A0BOART A0 MeTKM obecco-

NeHHOU BO40U, TulaTesribHO nepemellnBas.

BapuaHT b — 13 xnopuga HaTpus

HaTpunn xnopuncTbl NpegBapuTENbHO BbICYLUMBAKOT B TedeHne 1 — 2 4ac npu temnepa-
Type 110 °C, HaBecky 58,4430 r HaTpwna xnopuctoro, B3aTy ¢ ToyHocTbio 0,0002 r, pacteo-
PAIOT B MEPHOWN KONbe BMEeCTUMOCTbIO 1 nm°> B HeBoNbLWOM Konuyectse 06ecconeHHon Bo-
Obl, TWAaTenbHO nepemMeLlunBaloT 40 NONMHOro pacTBoOpeHna conu n NoBoAAT 00BbEM 40 METKY

obecconeHHon BOOOMN.

PacTBop XpaHAT B NOMUITUNEHOBOWU UNKU PTOPONNACTOBON €MKOCTU. CPOK XpaHeHuA

OCHOBHOIO pacrtsopa 2 Mmecaua.
[TorpeluHoCTb NPUroTOBNEHUR AAaHHbLIX PAacTBOPOB He npeBbiluaeT 3% OTH.
9.2.2 Pabouui pacTBop ¢ coaepxaHuem 2,3 r HaTpusa (¢ (NaCl) = 0,1 monb/am’ )

B MepHylo konby BmectumocTblo 250 cm® BHOCAT 25,0 cM® OCHOBHOro pacTeopa KOH-

ueHTpaumu ¢ (NaCl) =1 mons/amM® 1 4OBOAST 4O METKU 06ECCONEeHHO BOAOW.

PacTBop XpaHAT 8 NONUITUNEHOBOW UNKU (PTOPONNACTOBON €MKOCTU. CpOoK XpaHeHus

pacTBopa 2 mecsaua.

9.2.3 Pa6ouunit pactBop ¢ coaepxaHmem 0,23 r Harpus (c (NaCl) = 0,01 monb/am® )

B MepHylo konby smecTtumocTbio 250 cm® BHOCAT 25,0 cM® OCHOBHOro pacTBopa KOH-

LeHTpauuu ¢ (NaCl) = 0,1 Monb/am°® W OOBOASAT OO MeTku 06ecconeHHoW BOaON.

PacTBop xpaHAaT B NONUITUNEHOBOK unu dToponnactoBoii eMkocTu. Cpok XpaHeHUA

pacTBopa 1 mecsu.

9.2.4 Pabouun pactBop c coaepxaHuem 0,023 r HaTpua (¢ (NaCl) =

0,001 Mmonb/gM’) roToBSAT B A€Hb NPOBEAEHUS aHANWU3a

B MepHylo konby BmecTumocTblo 250 cm® BHocsaT 25,0 cM® pacTBopa KOHUEHTpauuu

¢ (NaCl) = 0,01 MOMb/OM° W OOBOAAT A0 METKW 06eCcconeHHon Boaoi.

9.2.5 Paboumnn pacTBop C copepxaHvem 0,0023 r HaTpUA

(c (NaCl) = 0,0001 monb/am°®) roToBAT B A€Hb NPOBEAESHMS aHaNW3a

B MepHylo konby BmecTuMocTbio 250 cM® BHocaT 25,0 cm® pacTBopa KOHUEHTpauum

c (NaCl) = 0,001 monb/aM’® v DOBOAAT A0 METKN 06ecconeHHon BOAoiA.

9.3 NOAIrOTOBKA MNPUBOPA



[loaroToBKy MOHOMEpPaA NPOBOAAT B COOTBETCTBUM C PYKOBOACTBOM MO 3KCMNyaTauuu,

BKNOYAKOT WkKany «mB».

9.4 NOArOTOBKA XJIOPCEPEEPAHOIO 3NEKTPOIA

HoBbIKW xnopcepedbpAHbIN 3NEeKTpoa roTOBAT B COOTBETCTBMM C UHCTPYKUMEWN NO 3KC-

nnyarauum.
9.5 NOANOTOBKA NA-CEJIEKTUBHOIO SNEKTPOOA

9.5.1 HoBbln Na-cenektnBHbiA INeKTPo FOTOBAT B COOTBETCTBUMU C WHCTPYKUWEN MO

aKcnnyaTauuu.

9.5.2 lNposepKy paboTocnocobHocT Na-cenekTMBHOro anekrpoaa (noteHuunana u Kpy-
TU3HbI — YrnoBOro KoaddpuuueHTa anekTpoaHOU (PYHKUUK) OCYLLECTBNRAIOT B CTaTUYECKUX

ycnosusax cneayowum odpasom:

[lpoBepka noTeHuuana. Na-cenekrtuBHbin U xnopcepedbpaHbin 3nNeKTpoad NOMeLWalroT B
NONU3TUNEHOBbIA CTakaH, 3anNONTHEHHbLIA PACcTBOPOM XNOPUCTOro HaTPUA MOMAPHON KOHLEH-
Tpaumu ¢ (NaCl) = 0,1 monb/gm°. OnpegensioT noteHuman Na-CenekTUBHOro 3neKTpoaa
Eo1m. ONeKkTpon HaxoautTcst B paboyem cocTosiHUKM, ecnu ero noTeHywan B 4aHHOM pacTBO-

pe npu (25¢1) °C paseH (90+20) MB oTH. xnopcepebpsaHOro anexkTpoaa.

[IlpoBepka KpyTU3Hbl: Na-cenekTusHbin U xnopcepedbpAaHbiA 3NeKTpoa nomeLuaroT no-
cnenoBaTtenbHO B pacTBOPbl XNOPUCTOro Hatpua MmonapHbix koHUueHTpauun ¢ (NaCl) = 0,01;
0,001 n 0,0001 monb/am°. OnpepensawT noteHuyuansl Na-cenektuBHoro anekrtpoaa Egom,
Eoooim, Eooooim- BbIMUCNAIOT KPYTU3HY ANA KaXXO40ro guanasoHa nytem nocnegoBaTesnibHoro

BblUUTAHUA No bopmynam:

E o1m— E 001m = Ki

E o0o01m — E 0.001m = Ko

E 0.001m — E 0.0001m = K3
3a KPYTU3HY 3NEeKTPOAHOU (PYHKUUKM NPUHKUMAIOT cpeaHee apudpmMeTnyeckoe U3 Tpex
NONYYEHHbIX AAaHHbIX:

o KK +Ky

. 3 )

9.5.3 CornacHo ypaBHeHuto (2) pa3HoCTbL NOTeHUWanoB nNpu uameHeHuu 3sHaveHna pNa
Ha 1 gonmxHa coctasnAaTh 59 MB. PeanbHo 3TO 3Ha4YeHWe MOXET OTnN4YaTbCA OT TeopeTu4e-

cKoro Ha 3—7 mB, HO OHO QOMKHO ObITb NMOCTOSAAHHBLIM HA BCeX AuvanasoHax. Ecnu onpepe-
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NEeHHaA KpyTU3Ha XapakrepucTtukn cocrasnaeTt He meHee 90% OT pacyeTHOW, TO aneKkTpon

npuroaeH K pabore.

9.5.4 [lvana3oHbl pa3buBatoT Ha otpe3kn, Hanpumep no 0,05pNa, sHadeHns paccuun-
TbiBAOT, norapudMUpYOT U cBOAAT B Tadbnuuyy. 3Tta tabnuua moxeT ObITb npoaneHa Ao

3HadeHunin pNa=7,5, nocKoNbKy KpPyTU3HA 3INEKTPOOAHOW CUCTEMbLI OCTaeTCs NOCTOAHHOW Ha

BCcex aAnanasoHax pNa.

0.5.5 Mo gaHHbIM U3MepeHn NoTeHUUanoB B PacCTBOpPaX XMOPUCTOrO HaTpuUa U U3-

BECTHOW KOHLEeHTpauuen NOHOB HATPUS MOXET ObiTb NOCTPOEH rpayupoBOYHbLIA rpadvK B

koopauHatax E (MB) — pNa

9.5.6 lposepky paboTocnocobHocTU Na-cenekTuBHOro aneKkTpoda NPOBOAAT HE pexe

1 pa3a B Mecsil nNyTeM KOHTpOoNsa crabunbHOCTUM NoTeHunana v KpPyTU3Hbl anekrpoaa. [Ans

3TOr0 NPOBOAAT U3MEPEHNA BO BHOBb NpurotosneHHbix pacteopax NaCl MonAapHbIX KOHUEH-
tpauwi ¢ (NaCl) = 0,1; 0,01; 0,001 n 0,0001 monb/am°.

10 USMEPEHUA NPU AHAJIU3E NPOBDLI

AHanu3 npo6 ¢ MaccoBoil KOHUeHTpauuen HaTpus 6onee 2000 mkr/am® aonyckaeTtcs

NPOBOAUTL B CTATUCTUYECKUX YCNOBUAX; Npu aHanuse npobd ¢ MeHbluen KOHUeHTpaunen Ha-

TPpUSA HeoOXoaAMMO UCNONb30BaTbh NPOTOYHYIO AYEUKY .

10.1 CobupaloT yctaHOBKY B COOTBETCTBUUN C pUC.1 (YCTPOUCTBO ANSA NOArOTOBKW NPO-
Obl coeanHSIIOT C NPOTOMHOU AYENKOW) U BCA cUcTema 3anonHsercs obecconeHHoOn BOOOMW.

DNneKTpoabl NPOMbLIBAOT obecconeHHoOU BOAOWU U NOMELWAOT B NPOTOYHYIO AaYenky. [epBbiM

Ha nyTun npobbl AomkeH ObITb Na-cenekTueHbIN 3NEKTpoa.

10.2 YcraHaBnMBalT CKOPOCTb NoToka obecconeHHon Boabl 40-50 cMm’/MuH. Ha BbIXO-
[ie NpoBepAIoT 3Ha4eHne pH ¢ NoMoLLbI0 MOHOMEPa W CTEKNSAIHHOro 3NeKTpoAa U Npu Heob-

xoaumocTtu perynupyotr ao 10,3+0,5 gnvuHOU norpyXeHnss CUNUKOHOBOW Tpybkn B pacrtsop
aMMuaka Unum CKOpPOCTbIO Nnponycka nNpodbi.

10.3 lponyckaioT obecconeHHyo BOAY, HACbILWEHHYID aMMUAKOM, Yepe3 NPOTOYHYIO

AYEUKy 40 TexX NOpP, NoKa aNeKTpoAbl HE OTMOKTCA OT CNEeAOB HATPUA KU CTPEnKa ranbBaHoO-
MeTpa He yctaHoBuTcA Ha 250 - 270 mB

10.4 OTcoeanHAOT cocya ¢ obecconeHHon BoAou U NPUCOEAUHSAIOT COCya C aHanU3un-
pyemoun npobont. Temnepartypa npobbl AommkHa ObiTh (2511) °C.

Bpems ycTraHOBNeHus nokasaHWin MoHOMepa nNpu ManbiX KoHUeHTpauusx HaTpus 0,5—

1 MmuH. OTcueT nponssoguTca Yepes 20-30 ¢ Nocne OCTaHOBKW CTPENKW ranbBaHomeTpa.
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10.5 AHanorM4yHo NpoBOAAT U3MepeHua ANA BTOPOW napannenbHoOW aHanusnpyemomn

NpodbI.

¥ AR, ¥

LY BV LL

a+ L] -
* L ]

e B s
Puc.1 YcrtaHoBka Ana onpeaeneHus coaepXaHua HaTpus NOTEHUNOMETPUYECKUM Me-
TOAOM.
1 — cocya ¢ obecconeHHon BogoOn Unu aHanuaupyemoun npobou;

2 — cocya Ansa noawenadMsaHus npodbl napaMmyu aMmMnaka;

3 — NPOTOYHAA AYeuKka, 4 — UHAUKATOPHLIN 3NEKTPOoA, 5 — 3INEeKTPoa CpaBHEHUS;

6 — TepMoMeTp; / — UOHOMED.

11 PACYHET COAEPXAHUA HATPUA B NPOBE

BenuunHy pNa aHanuanpyemoro pacTteopa paccyuTbiBaloT no opmyne

pNa = S =(E+Ke) 6)
Ke
rae E — noteHuuwan oanektpona B pacteope NaCl KoOHueHwTpauuu cC

(NaCl)=0,1 monb/am® MB;
E,; — noTteHuuan anekTpoaa B aHanu3upyemom pacrteope, MB;
Ke — KPYTU3HA 3NEKTPOoAHOU PYyHKUMKM AaHHOro anekTpoaa, MB;

[lpn ncnonb3oBaHUU rpagynpoBOYHOro rpauka pNa onpenensloT rpagouyveckm.
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[locne nony4dyeHna 3HadeHna pNa no Tabnuue lpunoxeHus A HaxodAaT coaepXkaHue

HaTpus (X) B MKr/aM®.

12 NMPOBEPKA MPUEMJIEMOCTWU PE3YJIbTATOB AHAJIU3A, NONYHEHHDbIX B
YCNOBUAX NOBTOPAEMOCTHU

12.1 PaccunTblBaloT cpegHee apupMeTnyeckoe 3HavdeHne AByX pe3ynbTaToB eanHnY-

HbIX aHanu3oB X; U X,, nony4eHHbIX cornacHo pasagenam (10,11):

X, + X,
5 .

X = (7)

12.2 BbryncnaoT adbconioTHbie 3Ha4YeHUA npeaena noBTOPAEMOCTU, UCMNOSb3ya OTHO-

CUTENbHbIE 3HAYEHNA, NpuBeaeHHble B Tabnuue 2.
r=0,01-(rotH,%)- X . (8)

12.3 OnpenensawnT pacxoXaeHne mexay AByMA pedynbTartamu aHanu3a u cpaBHUBAIOT

C Npefenom NoBTOPAEMOCTH, NPOBEPAA YCNOBUE:
X, - X,| <7 (9)

Ecnu ycnosue (9) BbinonHAETCA, TO 00a pesynbrata cYUTaloTCA NpUeMnemMbiMn U B Ka-
4EeCTBE OKOHYaTENbHOro pesynbrarta NPpUHUMaKT cpeagHee apuPMeTuyecKkoe 3HavYeHue, Bbl-

yucneHHoe no dopmyne (7).

Tabnuua 2 — OTHOCUTENDbHbIE 3HAYEHUA NpeaenoBs NOBTOPAEMOCTU ANA ABYX pe3ynbTaToB

eANMHUYHOro aHanunsa n KpNTN4eCcKow Pa3HOCTU ANA TpeX pe3ynbTartoB aHalinia

3

[lnana3oH KOHUEHTpaLuuun, [Tpeaen NOBTOPAEMOCTI OTHOCUTENbHOE 3HaYeHune
Mr/am° (OTHOCUTENDBbHOE 3HaYeHue KPUTUYECKOUN Pa3HOCTU
MeXAy ABYMS pesynbTraTa- ANs Tpex pesynbTtaTtoB
MW aHanusa) aHanusa
rUTHI% C (39)5 OTH %
OT1 0,0007 oo 2300 BKntou. 14 17

12.4 Ecnn ycnosue (9) He BbINONHAETCHA, NONy4YawT ewWe OQuH pes3ynbTar aHanu3a
(X3).
12.5 CpaBHUBAOT MakCUManNbHOE pacxoxaeHue ¢ KPUTUYECKON pasHOCTbIO, MCNONb3YS

OTHOCUTENbHbIE 3HAYEHUA, NpuBeaEHHbIE B Tabnuue 2.
(Xmax o Xmin ) = CR{%?S ’ (1 O)
CR{Y; =0,01-(CRSY,. %) X.
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12.6 Ecnn ycnosue (10) BbLINONHAETCA, TO 3a OKOHYaATENbHbLIN pe3ynbTaT NPUHUMALOT

cpenHee apudmeTnyeckoe Tpex pesynbTaTtoB aHanuaa:

X, +X, + X,
3 .

X =

(11)

12.7 Ecnun ycnosue (10) He BbINONHAETCA, TO B KAa4yecTBe pe3ynbTaTta aHannsa npuHun-

MaloT BTOPOE HauMeHbLUee 3Ha4YeHWe U3 Tpex pes3ynsTaToB aHanusa (MeauaHa).

13 NMPOBEPKA NMPUEMJIEMOCTU PE3YJIbTATOB AHAJIU3A, NMOJTYHEHHbIX B
YCNOBUAX BOCNMPOU3IBOAOAUMOCTMW

13.1 PacxoxaeHue Mexay AByMmsa pesynbTatamu aHanuia ogHou n Ton xe npoObbl, nNo-

nyyYeHHbIMU B pasHbix nadopatopuax ( Xi1u X:), He OOMKHO npesbiwaTbe adbCONOTHOro 3Ha-
YeHus npegena socnpoussogumocTn R, %. ABCONOTHOE 3Ha4YeHne BOCNpou3BoaAUMOCTU R

onpenensatT, UCNONb3ya OTHOCUTENbHOE 3HaYvyeHue (R, %), npuBeaeHHoe B Tabnuue 3:

R =0,01-(R %)-}:, mr/am’, (12)

OTH ?

rae X — cpeaHee apudmeTnyeckoe AByX pe3ynbTaToB aHanusa, nosfyvyeHHbIX B pa3HbiX

nabopaTtopusax.

X +X,
2

X = - mr/om°. (13)

13.2 Oba pesynbTaTa cHMTaloTCa NpUuemMsieMbiMU NPU BbINOJTHEHWU YCNOBUSA:
X1 - X2|<R (14)

13.3 3a OKoH4YaTenbHbIM pesynbTar aHanusa NPUHUMAKT cpeaHee apudmMeTnyeckoe
3Ha4YeHne AByX pe3ynbTaToB aHanusa, NoNy4vYeHHbIX B pasHbix nabopartopusix, no opmyne
(13).

Tabnuua 3 — OTHOCUTENbHbIE 3HAYEHUA Npeaenos BocnpoussoanmMmocTu npu P=0,95
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~ 3
[Nnana3on KoHUeHTpauun, Mmr/gm [lpenen Bocnpon3BoAUMOCTH

(OTHOCUTENbHOE 3HAYeHNe AoNyCcKaemoro
pacxoxneHna Mmexay AsymMmAa pesynbtatamu, No-
nyyYeHHbIMI B pa3Hbix nabopatTopusx),

———
————

RnTHX 5%
OT 0,0007 po 2300 BKNOM. 29

14 OPOPMIEHUE PE3YNTbTATOB U3MEPEHUU

14.1 Pe3ynbTaT aHanu3a npeacraBnsloT B BUAE:

(X +A), mr/gm®, P=0,95,

rae X — peaynbTaT aHanusa, nonyyYeHHblii B COOTBETCTBUMM C MPOMUCHI0 HACTOSLLEN

METOANKMU:

+A — abconwTHOE 3HauYeHue nokasarens TOMHOCTU MEeTOOUKW.

3Ha4YeHue A paccyuTbiBalOT No popmyne:

A=0,01-(x6) . X, mriam®, (15)
rne +6 — OTHOCUTENbHOE 3HAYeHue nokasartensa TOMHOCTU MeToAUKU, KOTopoe npuBe-
neHo B tabnuue 1.
14.2 Pe3ynbTaT aHanui3a B [OKYMEHTax, BblgaBaemMblx nabopartopuen, AonNyCcTUMO
npeacraBnNATb B BUAE:

(X +A), mrigm’

roe +A - abconiTHOE 3HAaYEHME XapaKTepUCTUKN NOrpeLLIHOCTM pesynbTaToB n3Mepe-

HUI, yCTaHOBNEHHOE MpU peanu3auun MeToaukn B nabopatopum u obecnevymBaeMoe KOH-

Tponem cTabunbHOCTU pe3yNbTaToB N3MEPEHUN.

[pumeyaHue: XapakKrepuctuka norpewHocTn (nokasatenb TOYHOCTU pe3ynbTaToB

aHanusa) A, moxet ObITb ycTaHOBNEeHa Ha OCHOBE BblIPaXXeHUS:
— 3
A =084-A, mr/gm (16)
C nocrneaylwmm yTOYHEHUEM MO Mepe HaKkonneHusa uHgopmauuu B npouecce KOHTPONA
CTabunbHOCTW pe3ynbTaToB aHanuaa.

14.3 l'pwn npencrasneHun pe3ynbTaToB aHanuisa ykasbiBaloT:

- KONMUYECTBO pEe3ynbTaToB €AMHUYHOro aHanusa, MCNoNb3oBaHHbIX ANA pacuvéra pe-

3yNbTaToOB aHanu3a;

15



- cnoco® onpepeneHus pesynbrara aHanusa. cpeaHee apudmeTundeckoe 3HadeHue

Wnn MeanaHa pesynbtatoB eguHUYHOro aHanusaa.

15 KOHTPOJIb KAHECTBA PE3YJIbTATOB AHAIIU3A

15.1 OCHOBHbIE MONTOXXEHWA
15.1.1 KoHTponb KayecTBa pe3ynbTaToB aHanu3a npw peanuvsauun metoauku B nado-
paTopun npeaycMmarpuBaeT cnegytowme Buabl KOHTPONSA:

- KOHTPONb UCNOAHUTENEM npoueanypbl BbiMONHEHUA U3MEPEeHWN (Ha OCHOBE OUEHKW

NorpeLHOCT NpU peann3aymu oTaenbHO B3ATOW KOHTPONBLHOW Npoueaypsbl);

- KOHTPOMNb CTAabUNBLHOCTU pe3ynbTaToB aHanusa (Ha OCHOBE KOHTPONA ctabunbHOCTY

cpeHeKBaApaTUYHOIO OTKNOHEHUA BHYTpunabopaToOpHON NPeUn3NOHHOCTH, NOTPELLIHOCTW).

15.1.2 MNepuoguyecknn KOHTPONL NpoLeaypbl BbINONHEHUA aHanu3a UCNONHUTENEM, a
TaKke KOHTpONb CTabuUNbHOCTU pe3ynbTaToB aHanuM3a pernameHTUpyoT B pyKoBoacTBE no

kayecTBy naboparopuu.
15.2 ONEPATUBHbLI KOHTPOJSb MPOUEQYPHLI AHAJTU3A

15.2.1 OnepatnBHbIX KOHTPONL Npoueaypbl aHanusa NpoBOAAT C UeNbi NPOBEPKU ro-
TOBHOCTWN nabopatopuun K nposegeHutd aHanusa padounx npod unu oueHKn Kadecrtea pe-
3yNbTaTOB aHanusa Kaxgon cepuun pabounx npod, NonyyvyeHHbIX COBMECTHO C pe3ynbTaToMm

KOHTPONbHOro uaMmepeHusa. OnepaTuBHbLIR KOHTPONb NPOBOART B CNEAYIOWMNX cryyasnx:
- NPYU BHEAPEHUN METOOUKM;

- NPU BbiABNEHUN PakKkTopoB, KOTOPbIE MOryT NOBMNUATL HAa CTADUNLHOCTL pe3ynbTaToB
aHanusa (CMeHa peakTuBOB, UCNONb30BaHWe cpeacrTsa U3MepeHUa nocne pemMoHTa, HoBble

anekTpoab! U T.4.),

- Npy NONyYeHWN ABYX W3 TPEX nocnepoBaTenbHbIX pe3ynbTaToB aHanu3a pabounx

npo® B BUAE MeauaHbl.

15.2.2. OnepaTtusHbIN KOHTPONb Npoueaypbl aHanusa NpoBoAUT HEeNoCcpeaCTBEHHO UC-
NONHUTENb aHanu3a Ha OCHOBE OLEHKW OTAEeNbHO B3RATOWU KOHTPONbHOW npouenypb! (Ki) u

cpaBHEHUs pe3ynbTaTa npoueaypbi ¢ HopMatuesomM KoHTpona (K)
156.2.3. OnepaTuBHbIA KOHTPONb Npoueaypbl aHanus3a nNpoBOAAT NO cnefyrowen cxeme:

- NpoBeAEHUE KOHTPOJZIbHOMO U3MEPEeHUAa U NonyvYeHue pesynbTata KOHTPOSbHOW
npoueaypbl,
- pacyéT pesynbTarta KOHTponsHoU npouenypbl (Ky);

- pacyeT HopmaTuea koHTpons (K);
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Peanu3auyvs pellalowero npaBuna KOHTPOMS — COMOCTaBneHWe pe3ynbTaTa KOH-

TPONbHOW Npoueaypbl C HOPMaTUBOM KOHTPONSA U BbIBOAbI NO pe3yNbTaTaM KOHTPONS.

15.2.4 OnepaTuBHbLIN KOHTPONL Npoueaypbl aHanu3a MoxeT OblTb NpoBEAEH NO OAHO-
MY N3 anropuTMoB: C NpMMeHeHnem obpa3yos A4nsa KOHTpona (no n. 15.3) unn ¢ NpUMEeHeEHu-
eMm metToga podasok (no n. 15.4). Npn opraHnszaunm KOHTpPONA UCNONHUTENb aHanNu3a B CO-
OTBETCTBUWN C BblOpaHHbIM anropuTMOM npoeBeaeHNA KOHTPOJIbHOW npoueaypbl aHanu3a Bbl-

bupaeT (Nnpn He0bXOAUMOCTU rOTOBUT) CpeacTBa KOHTPONS.

15.2.5 Pe3ynbTaTtbl KOHTPONA M3MEPEeHU, Nony4YeHHbIe NpU OnepaTtUBHOM KOHTpone
npoueaypbl aHanus3a, NpoBOAUMOro ¢ Kaxaoun cepuen padbounx npod, moryTt ObITb NCNONBL30-

BaHbl NpU peanusauyun nodon ns popm KOHTponsa cTabunbHOCTU pe3ynbTaToB aHanu3a.
15.3. ONEPATUBHbLIN KOHTPONb C NPUMEHEHWEM OBPA3LOB ANA KOHPONA

15.3.1. B ka4ecTBe obpa3uoB AnA KOHTPONA MOryT ObiTb UCNONL30BaHbI CTaHAAPTHbLIE
obpasubl. [lpumeHaemMble 0bpasubl AOMKHbLI ObITb afgekBaTHbl NO COCTaBY aHaNIM3NpyeMbIM
npobam BoA. [lorpellHOCTb aTTecToBaHHOIO 3Ha4yeHna obpasua He AorKHa npesbiwatb 1/3

NOrpelHOCTU pedysibTatToB aHalinda, NONyvHeHHbIX N0 MEeTOAUKE.

15.3.2 lony4aloT pes3ynbTaTt aHanusa B cooTtseTcTBun C pasgenom 10,11 HacToswen
MeToaukn. B kauecTBe pesynbTaTa KOHTPONMbLHOrO U3MepeHua OepyT. pesynbTaTr aHanusa
obpasua Ana KOHTpoONA, paccuyuTaHHbiM No popmyne (7). Ecnu ycnoBue (9) He BbINONHAET-
cA, TO aHanu3 obpasya ANA KOHTPONsA NOBTOPAIOT, NPU 3TOM pe3ynbTaThl NpeabIAyLLMX aHa-
nu3os otbOpackiBaloT. [1pM NOBTOPHOM npeBbilLEeHUN npeagena nosropaemocTn (ycnosue (9)
— BHOBb HE BbIMONMHAETCA), BbIACHAIOT U YCTPAHAT NPUYNHBI NOABMEHUA HEYLAOBNETBOPU-
TEeNbHOWU NOBTOPSAEMOCTWU pe3ynbTaToB aHanu3a. B KadecTBe pe3ynbTaTa KOHTPOMbHOIO U3-
MepeHUua MoxeT DObiTb UCNONb30BaHO TONLKO cpeaHee apumMeTuyeckoe 2-X pes3ynbTaToB
aHanusa obpasua AnA KOHTPONA, pacxoXaeHue Mexay KOTopbiMyU He NpeBbIwaeT npeaena

noBToOpsieMocTu (ycnosue (9)).

15.3.3. Pe3ynbTaT KOHTPONbLHOU Npouenypbl K paccuntsiBaloT No oopmyne:

K, =|X~-C|, mrigm®, (17)

rae. X — pesynbTtaT KOHTPONbHOrO U3MEPEHUsI KOHLUEHTpaLun HaTpus B obpa3sue aAns

KOHTPONS,
C — aTtTecToBaHHOE 3HaYeHUe KOHLIEHTpauun HaTpusa B obpasLie Ansa KOHTPONS.

156.3.4. HopmaTtue koHTpona (K) paccymTbiBaloT No oopmyne:

K=A_, mrigm’ (18)
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roe. tA — Xapakrepuctuka norpeilyHoCT pe3ynbTatoB KOHTPONMBHOMO U3MepeHUus, Co-
A

OTBETCTBYHOLAA aTTECTOBAHHOMY 3HAaYeHUI0O obpas3sua Ans KOHTPONA.

3HavYeHue A paccuuTbiBaeTcs no oopmMyne:
A =084-A, mr/am’ (19)

rae A — abCconioTHOEe 3HavYeHne XxapaKTeEPUCTUKN NOrpewHOCTU pe3ynbTaToB aHanuaa,

yCTaHOBNEHHOE NpU peanusauun metoguku B nabopartopuu un obecneymsaemoe KOHTPONEM
cTabnnNbHOCTN pe3ynbTaToB aHanus3a; A - abconTHOe 3Ha4YeHue XapakTepUCTUKU norpetu-

HOCTWU, BblYucnaemoe no popmyne (16).

156.3.5. Peanusauua pewaiowero npasuna KoHTponsa. [lpoueaypy aHanusa npusHaloT

y.D,OBJ'IeTBODVITeJ'IbHOVI, eCJ1n BbINOSTHAETCA yCJ10BUE.
K,|<K. (20)

[1pU HEBLINONHEHUU 3TOr0 YCNOBUA KOHTPONbHYIO Npoueaypy NOoBTOpPSIOT. ['1pyu NOBTOP-
HOM HeBbINONHEHUU ycnoBUA (14) BbLIACHAIOT NPUYUHBLI, NpuBoAAulMEe K HEeyaOBNeTBOPU-

TENbHOMY pe3ynbTaTy, U NPUHUMAIOT Mepbl K UX YCTPaHEHWIO.

[pumeyaHue: Ecnn B paboyen npodbe ycraHOBNEHO OTCYTCTBUE HATPUA HA YpOBHE
HWKHEW rpaHuubl guana3oHa KOHUeHTpauuu, yCTaHOBNEHHOro MeToaukKoun aHanusa (MeHee
0,7 MKr/ﬂMs), TO 3aTta paboyaa npoba ¢ BBegéHHoOU AobaBkon MOHOB HaTpua C, MOXET cny-
XUTb 06pa3LoM ANA KOHTPONSA C aTTecToBaHHbIM 3HavyeHnem C,. [Npu 3TOM onepaTuBHbLINA

KOHTPONbL npoueaypbl aHanusa NpoBoAAT aHanorudyHo ¢ n.n. 15.3.2-15.3.5. B aTom cnyvae

pe3ynbTaT KOHTPONbHOWU npoueaypbl K¢ paccuntbiBaloT No popMyne:

K, =X-C,, mrigm°, (21)

roe X — pe3ynbTaT KOHTPOMbHOTO W3MEPEHUR KOHUEHTpauuw HaTpus B obpasue ans

KOHTpONSA,

C, — Benu4uHa nobasku.

15.4 OMEPATUBHbLIKN KOHTPOMNb MPOUEAYPLI AHAINMU3A C MPUMEHEHWEM
METOLA JOBABOK

15.4.1 Cpencresammn KOHTPOS| ABNAKOTCA Npobbl CTabMNbHOro coctaea N 3Tu Xe nNpobdbt
C nasectHon aobaskon onpegensemoro KomnoHeHta. Paboyue npobbi AnNA npoBeaeHus
onepaTUBHOINO KOHTpOnA BbIOUPAKT TakuMm oOpasom, YTOOblI KOHUEHTpauna HaTpus B HUX
Haxogwnacb B uccnegyemMom guanasoHe, ykasaHHOM B T1abnuue 1. AHanuaupyemyio npody

aensaT Ha 2 Yactu. OgHy YacTb ocTaensioT 6€3 uaMeHeHus, BO BTOPYIo AenatoT AobaBKy no-
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HoB HaTpus C,, senuuuHa gobaskun gormkHa coctaenate 100-150% oT cogep)xaHUsa HaTpPUSA
B npobe. B ycnosuax sHyTpnnadbopaTtopHOU NpeLn3noHHOCTU (O4HWN U Te Xe peaKkTusbl, OAWH

n TOT e npubop) npoBoART aHanu3 nNnpodbl ¢ BBEAEHHON A0OaABKON MOHOB HaATPUS.

15.4.2 B cootBetctBun ¢ n.10,11 nony4arwT pe3ynbTaTbl KOHTPONbHbIX U3MEPEHUN

KOHUEHTpaLuun HaTpus B paboyen npobe — X, w B paboyen npobe ¢ BHECEHHOU WN3IBECTHOMW
nobaBkon aTTecToBaHHOW CMecu MOHOB HaTpusa — X, .. [1poBOAT NpoBEpPKY NpUemMnemocTu

non.12.

Ecnu ona pesynbtaTtoB egUHUYHOro aHanusa npobbl unu npobbl ¢ AoOaBKON He BbI-
nonHAeTcAa ycnosue (9), TO NOBTOPAKOT aHanus, AaBWWUK Henpuemnemble pesynbTtaThl. [1pu
NOBTOPHOM NpEBbLILLEHUN Npeaena noBTopsaeMocTu (ycnosue (9) BHOBb He BbINOMHAETCA),
BbISCHAIOT U YCTPAHSAIOT NPUYUHbI NOABNEHUA HEeYyAOBNETBOPUTENbHOW NOBTOPAEMOCTU pe-

3ynbTaTOB aHanu3a.

B kayecTBe pe3ynbTaTOB KOHTPOSbHbLIX U3MEPEHNIA KOHLIEHTPALUMK HaTpusa B npobe 1 B
npobe ¢ gobaBkon MoryT 6biTb UCNONL30BaHbI TONLKO cpeaHue apumeTnyeckue OAByX pe-
3yNbTaToB €AUHNUYHOrO aHanu3a, pacxoXXaeHue MeXxay KOTOpbiIMU He npeBbiluaeT npeaena

nosTopAemMocTu (ycnosue (9)).
15.4.3. Pe3ynbTaT KOHTPONbHOU npoueaypsb! K¢ paccyuTtbiBatoT No popMyne:
K. =Xno—Xn—C,, mriam’ (22)

156.4.4. Hopmatus KOHTpoONsa K paccyutbiBaloT No popmyne:

K=yAa2,  +A2,  mr/igm’ (23)

raet A, ., —Xapakrepuctuka NOorpewHoOCTU pe3ynbTaTOB KOHTPO/IbHOIO W3MEpeHUus,

COOTBETCTBYIOLLAN COAEPXaHMIO HaTpus B Nnpobe ¢ aobaskoii, paccunTaHHas no dopmyne:
A, =001-8, X mo, Mr/aM>, (24)
+ A ,, — XapaKTepucTmka NorpeLHoCT pesynbTaToB KOHTPOMbHOMO U3MEPEHUS, COOT-
BETCTBYIOLLAs COAEPXaHMIO HAaTPuA B npobe, paccunTaHHas no opmyne:
Ay, =0,01-6,  Xa, Mr/am; (25)

+35, — OTHOCUTENbHOE 3HAYEHWE XapPaKTEPUCTUKU NOrPELIHOCTN pe3ynbTaToB aHanusa,

yCTaHOBIMEHHOE NMpU peanusaumm meToguku B nabopartopumn n obecneymsaemoe KOHTPONEM

CTAabUNLHOCTU pe3ynbTATOB aHaNu3a.
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15.4.5. Peann3ayna pewawoLwiero npasmna KOHTPONA:

K| < K (26)

[Tpn HEBLINONHEHUN 3TOro yCnoBus KOHTPOSMbHYIO npoueaypy NOBTOPStOT. Npn noBTOpP-
HOM HEBbLINONMHEHNN YCNOBUA (26) BLIACHAOT NPUYMHBLI, NPUBOAALUME K HEeyaOBMNeTBOpU-

TENbHOMY pe3ynbTaTty, N NPUHUMAIOT MEPbI K UX YCTPaHEHUIO.
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TpunoxeHue A

[epecyeT pNa B maccosyto koHUeHTpauuo Na

—_—

pNa MK&/@&‘? pNa MK2/0M’ pNa % MK2/OM’
750 0,73 5,95 25,81 4,40 915 65
745 | 0,82 5,90 28,96 4,35 1027.37
7.40 0,02 5,85 32,49 4,30 1152,73
7,35 1,03 5,80 36,45 4,25 1293,39
7,30 1,15 5,75 40,90 4,20 145120
7,25 1,29 5,70 45 89 4,15 1628,28
7,20 .45 5,65 51,49 4,10 1826,95
7,15 1,63 5,60 57 77 4,05 2049,88
7,10 1,83 5,55 64 82 4,00 2300,00 |
7,05 2,05 5,50 72,73 3,95 2580,64
7,00 2,30 5,45 81,61 3,90 289553
6,95 2,58 5,40 91,56 3,85 324884
6,90 2,90 5,35 102,74 3,80 3645,25
6,85 3,25 5,30 115,27 3,75 4090,04
6,80 3,65 5,25 129,34 3,70 4589,10
6,75 4,09 5,20 145,12 3,65 5149,06
6,70 4,59 5,15 162,83 3,60 5777,34
6,65 5,15 5,10 182,70 3,55 6482,28
6,60 5,78 5,05 204,99 3,50 7273,24
6,55 6,48 5,00 230,00 3,45 8160,71
6,50 7.27 4,95 258,06 3,40 9156,46
6,45 8,16 4,90 289,55 3,35 10273,72 |
6,40 9,16 4,85 324 88 3,30 1152731
6,35 10,27 4,80 364,53 3,25 1203385 |
6,30 11,53 4,75 409,00 3,20 14512,02
6,25 12,03 4,70 458,91 3,15 1628275
6,20 14,51 4,65 514,91 3,10 1826955 |
615 | 1628 4,60 577,73 3,05 20498,77
6,10 18,27 4,55 648 23 3,00 23000,00
6,05 2 50 4,50 727,32 2,95 2580642 |
6,00 23.00 4,45 816,07 2,90 28955 28
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pNa MK2/OMm’ pNa mMK2/om’
2,85 3248836 1,20 145120189
2,80 36452 54 1,15 162827530
2,75 4090043 1,10 1826954 .94
2,70 45891 03 1,05 2049877,16
2,65 51490,59 1,00 2300000,00
2,60 57773.39

2,55 64822 81

2,50 72732.39

2,45 81607,08

2,40 91564,65 |

2,35 102737,23

2,30 115273,06 |

2,25 129338,50

2,20 145120,19

2,15  162827,53

2,10 182695,49 |

2,05 204987,72 |

2,00 230000,00

1,95 258064,24 |

1,90 289552,84 |

1,85 324883,64 |

1,80 36452543 |

1,75 409004,26 |

1,70 458910,33

1,65 51490586

1,60 577733,88 |

1,55 64822807

1,50 727323,86 |

1,45 816070,80 |

1,40 91564649 |

1,35 1027372,26

1,30 115273064 |

1,25 1293385,05 |
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Mpunoxenune b
(CnpaBoYHoOE)
HopMaTUBHbIE CCbINKW
[1] [Jo3aTopbl NUNEeTOYHbIE
C AUCKPETHOCTLIO ycTaHosku 803 0,01-1,00 cm’
[2] Na-cenexkTusHbin anekTpon IcP-10-07
[3] BcnomorarenbHbin xnopcepebpaHbin anektpoa 3B/1-1 M3
[4] CTeknsHHbIW anekTpoa 3CJ1-43-07
[6] TepmomeTp nabopatopHbi TJ1-2, ueHa penexHus 1 °C

[6] ®ukcanan ¢ (NaCl) = 0,1 monb/am® (0,1 H)

TY 64-1-3329-81
TY 25-0519.072-86
TY 25.05.2181-77
TY 25.05.2234-77
TY 25-2021.003-88
MPTY 6-09-292-70
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Mpunoxexue B
Bubnuorpadus

FOCT 12.1.004-91 Cwucrema craHpaptos OesonacHoctu Tpyaa. loxapHasa 6©es3onac-
HoCTb. ObLKne TpeboBaHuUs.

OCT 12.1.005-88 Cwucrema cranpaptoB Oe3onacHocTtun Tpyaa. OOuwume caHUTapHO-

rurneHn4eckne TpedbosaHua Kk Bo3ayxy paboyen 30HbI.

[OCT 12.1.019-79 Cucrema cranpaptos besonacHocTu tpyaa. dnekrpobesonacHocTb.

Ofwure TpeboBaHNa N HOMEHKNaTypa BUAOB 3aliuThl.

[OCT 12.4.009-83 lMoxapHas TexHuka ansa 3awutbl 00bekToB. OcHOBHble BMAbl. Pa3-

MelleHue u obcnyxmsaHue.

FOCT 1770-74 lNocyna MepHaa nabopatopHasa crteknAaHHas. LlnnuHapbl, MEH3YPKU, KON-
6bl, npooupku. OdWwKne TexHUYeckne ycrnosums.

[OCT 4233-77 Hatpui xnopucTtbln. TexHnu4eckue ycnoBus.
[[OCT 4461-77 Kucnota a3otHaa. TexHuyeckue ycnosus.

[OCT 11125-84 Kucnota a3otHaa. TexHu4yeckne yCnoBus.

[OCT 24104-2001 Becbl nabopaTtopHblie. Obuwme TexHuveckue TpebosaHus.

[OCT 24147-80 AMMuMaKk BogHbIA 0COBON YNCTOTLI. TexHUu4eckne ycnoBus.

[OCT 29227-91 (MCO 835-1-81) llocypa nabopatopHasa cteknaHHan. [luneTku rpagyu-

poBaHHble. HacTtb 1. Obwme TpedboBaHus.

[OCT P 52501-2005 Boga anst naboparopHoro aHanusa. TexHudeckue ycrioBus.
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