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BBepgeHue

A30T aBnfeTca  OWOreHHbIM  3NeMeHTOM, HeobxoauMbIM  AOnS
CYLLLECTBOBAHUS  MOPCKMX  OpraHM3MoB. 3HauuTenbHOE  KONUYECTBO
CBSA3aHHOIO a30Ta COAEPXUTCH B XMBbIX OpPraHn3Max, «MEPTBOI OpraHuke» u
ANCMNEPCHOM BELLECTBE MOPEWN 1 OKeaHOoB.

MwuHepanbHble hopMbl a30oTa B BOAHbLIX 06beKTax NpeacTaBneHbl, rnaBHbIM
obpasomM HUTpaTamMu, HUTPUTAMN, aMMUAKOM N MOHAMU aMMOHUSL.

HutpaTbl 9BNSOTCSA KOHEYHbIM NPOAYKTOM MUHepanmsaumm opraHnyeckmnx
asoTcodepxawmx BewecTB, WX coaepXaHune B BoAe, Kak npaswuno,
3HA4YNTENLHO MpEeBbIWAET coAep)XaHne aMMOHUMHONO U HUTPUTHOrO asoTa.
OTcyTCTBME HUTPATOB B BOAE NPUBOOMUT K YTHETEHUO BOOOPOCHEN, CHUXEHUIO
MHTEHCUMBHOCTM NpoLuecca oTOCMHTE3a, OQHAKO U3DbITOK UX TaKKe NPUBOAUT K
HeraTMBHbIM MNOCNEACTBUSAM, Bbl3blBasi NMpoUeCcCchbl 3BTPOPUPOBaAHUS BOAHOrO
obbekTa M yxygweHue kadyectBa Boabl. CoagepxaHue HUTpaATOB B BoAax
MupoBoro okeaHa konebnetcsa B LWWPOKMX nMpegenax — OT Hyns Ago
500 — 600 mkr/om® 1 BbiLLE.

CcTOYHMKamMM NOCTYNMEeHuUss COeauMHEHUK a3oTa B MNpUpoAHble BOAbl
ABMAIOTCA pasfiokXeHMe KIEeTOK OTMEPLUMX OpraHM3aMoB, MNPUKU3HEHHbIE
BblaeneHust rmgpobnoHToB, aTMOCKEpPHbIE Ocadku, (hukcauusi U3 Bo3gyxa B
pesyrnbTaTte XnsHeaeaTernbHOCTN a3oTUKCUpyoWwmnx 6aktepmn. 3HauymTenbHoe
KONMMYEeCTBO as3oTa MOXeT nonagaTtb B BOAHble OObEKTbl C ObITOBbIMU,
CENbCKOXO3ANCTBEHHBIMU U MPOMBbILLIIEHHBIMU CTOYHBIMU BOAAMM.

[MoHMXeHne coaepXaHuss COedMHEHUMM as3oTa B BOAOEMax CBS3aHO, B
OCHOBHOM, C MOTpebneHMeM MX BOAHLIMW pacTeHussMW. HekoTopyk pornb B
3TOM npouecce wurpaeT OeHuTpudukauma — nepeBon CBA3aHHONo asoTa B
cBoboagHoe cocTosiHMe. [ns HATPATOB XapaKTEPHO YMEHbLUEHNE COAEPKAHNSA B
BEreTaumoHHbIN Nepuoa 3a cyeT noTpedbneHnMs BOAHLIMU PaCTEHUSIMU U
YBEIMYEHNE OCEHLIO NP OTMUPAHUM BOAHLIX OPraHM3MOB M MUHEpanmnsaumm
opraHuyecknx BelecTB. MakcumanbHOE codep)kaHne HUTpaToB HabniogaeTcd
B 3UMHWUW Nepunoga.

B ocHOBY HacTtosdwenm MeTOAMKM  MOJSIOKEH  MOANPUUMPOBAHHbLIN
CanoxHukoBbIM 1 ap. [1], meTog Byaa, ApmctpoHra n Pnyapgca [2].
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PYKOBOOAWMUN OOKYMEHT

MACCOBASA KOHLUEHTPALUA A30TA HUTPATHOIO B MOPCKOM BOJE

MeTtoauka mnamepeHuun hoToMeTpUYECKUM METOAOM
nocrie BOCCTaHOBIIEHUA B KaAMUEBOM peayKTope

[ata BBegeHusa — 2011-07-01

1 O6nacTtb NnpUMeHeHuUs

1.1HacTtoawmn  pykoBoOAWMA  OOKYMEHT YyCcTaHaBnmMBaeT  MeTOOMKY
namMepeHuin (ganee — METOAMKY) MacCOBOW KOHLEHTpaUMN a3oTa HATPATHOrO B
npobax MOpPCKMX BOA M BOAAX MOPCKUX YCTbeB pek B AmanasoHe oT 5,0 go
500,0 mkr/om°.

Mpu aHann3e npob6 BoAbl C MAacCOBOW KOHLUEHTPaUMEN a3oTa HUTPATHOrO,
npesbiwatowen 500 MKr/gm>, AOMyCKaeTCcsl BbIMNOSIHEHNE W3MEPEHUN nocrne
cooTBeTCTBYylOWero pasbasrneHns npobbl BOOOW He cogepXxallen HUTpaToB
(«6es3HuTpaTHOM» BOAON).

1.2 Hactosawmn PYKOBOAALLMN OOKYMEHT npeaHasHayeH ans
ncnosnb3oBaHna B nabopaTtopusax, ocyuwecTBnalwmMx HabnwogeHna  3a
COCTOSIHUEM W 3arpA3HEeHMEeM MOPCKUX BOA,.

2 HopMmaTuBHbIe CCbINIKN

B HacTosilem pykoBOAALWEM AOOKYMEHTE WCMONb30BaHbl CCbIIKA Ha
cnegytowmne HopMaTUBHbIE AOKYMEHTLI:

FOCT 12.1.005-88 CCET. Ob6wue caHnTapHO-rurmneHnyeckmne TpebosaHmns K
BO34yXy paboyen 30HbI;

FOCT 12.1.007-76 CCBT. BpeaHble BewecTtBa. Knaccudpukaums n obuimne
TpeboBaHna 6e3onacHoCTn

FOCT 17.1.3.08-82 OxpaHa npupoabl. 'vapocdepa. Npasuna KOHTpoOns
KayecTBa MOPCKUX BOA

FOCT. 17.1.5.04-81 Oxpana npupoabl. [unapocdepa. [lpudopbl u
ycTponcTBa gnsa otbopa, nepBnYHON ob6paboTkn n xpaHeHns npod NpUPOaHbIX
Bog. OOLLMe TeXHMYECKNE YCNOBUS

FOCT 17.1.5.05-85 OxpaHa npupogbl. 'mapocepa. Obwme TpedboBaHms K
oTbopy Npob NOBEPXHOCTHBLIX U MOPCKMX BOA, fibAa U aTMOCHEPHbIX OCaaKoB

FOCT P NCO 5725-6-2002 To4HOCTb (NpaBUfbHOCTb U MPELU3NOHHOCTD)
METOAOB W pe3ynbTatoB W3MepeHun. Yactb 6. Kcnonb3oBaHue 3HaYeHUn
TOYHOCTM Ha NPaKTUKe

FOCT P 51592—-2000 Boga. O6wwme TpeboBaHus kK oTOopy npob
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PMI 61-2003 CW. [Noka3aTtenu TOYHOCTH, npaBUNbLHOCTH,
NPEeLUM3NOHHOCTN METOAUK KOSIMYECTBEHHOIO XMMMUYECKoro aHanusa. MeTtoabl
OLIEHKM

PMIT 76-2004 [CW. BHyTpeHHWM KOHTPOSIb KayecTBa pe3yribTaToB
KOJSIMYECTBEHHOIO XMMMUYECKOro aHanmsa

MpunMedyaHNe — CcbifikM Ha ocTarnbHble CTaHAAPTbl U TEXHUYECKUE AOKYMEHTbI
npusegeHbl B pasgene 4, pasgenax A3, A4 (npunoxeHnue A), B2 (npunoxeHue b).

3 TpeboBaHUA K NOKa3aTesniaiM TOYHOCTU U3MEPEHUN

3.1Mpn cobnogeHnn Bcex pernameHTUpyemMblx MeTOAMKOW —YCNoBUK
NpoBeOeHNUsT  U3MEPEHUN,  XapaKTEPUCTMKM  MOrPeLlHoOCTU  pesyrnbTaTta
namepeHna ¢ BepodaATHocTbo 0,95 He [OoMmKHbl  NpeBbllwaTbh 3HAYEeHUH,
npuBeaeHHbIX B Tabnuvue 1.

Tabnwuya1-[OdnanasoH nsmepeHnin, 3Ha4eHNa XxapakTepuCcTuK
NOrpeLLUHOCT N ee COCTaBIIALLNX

Hdwnana3oH lNokaszaTtenb [Noka3aTternb lNokasaTtenb
N3MepeHun NOBTOPSIEMOCTM | BOCNPON3BOAUMOCT TOYHOCTU
MaccoBou (cpenHekBagpa- " (rpaHuLbI
KOHLEeHTpaum Tnyeckoe (cpegHekBagpaTuy | MOrpeLwHoCTN nNpu
N asora OTKITOHEHME €CKOe OTKITOHEHMEe BEPOATHOCTM
HUTPATHOroO | MOBTOPSIEMOCTU) | BOCNPOM3BOOMMOCT P=0,95)
X, O, n) A,
MKr/gm® MKr/gm® MKr/gm®
OR;,
MKr/om®
OT1 5,00 oo
100,00 BKsItOM. 0,06X 0,10X 0,20X
Cs. 100,00 poo
500,00 0,01X + 0,45 0,07X +2,00 0,14X + 4,00
BKJTHOM.

3.2[Mpn BbINOMHEHUM U3MEPEHUA B pa3baBrieHHbIX nNpobax norpeLHoCcTb
N3MepeHnsa He npesbillaeT BennynHbl Ay, BblYUCngemMon no dopmyne

Ap=Anm, (1)

roe A — norpeLwHoCcTb N3MEPEHUN MaCCOBOW KOHLIEHTpaUuM a3oTa HUTPaTHOro
B pasbasneHHou Npobe no tabnuue 1, MK/ OMm>;

n - cteneHb pasbaBneHus.
2
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4 CpeACTBa M3MepeHMl71, BCnomMmorartesibHbie YCTpOﬁCTBa,

pPeaKTnBbl, MaTepuasnbl

4.171pn  BbINOSITHEHUN U3MEPEHUN TPUMEHSIOT Ccriegylolne cpencrea
N3MepeHUin 1 BCromoraTersbHble YCTPONCTBa:

— cnekTpodoToMeTp NMoboro Tmna, pabotarowmn Ha AnNUHE BOMHbI 543 HM,
C npepenom abCoONTHOWM OOMYyCKAaemMonM MNOrpelHocTn  KoadhduumeHTta
nponyckaHna He 6onee 1 %, c kwoBeTamu anmHon 10 n 50 mm;

— Becbl nabopatopHble no NOCT 53228-2008, BLICOKOro Krnacca TOYHOCTH,
C Hambonbwum npegenom B3sewwmBaHus 200 r 1 npegenom Oonyckaemomn
norpewHoctn +10 wmr;

— Becbl NnabopartopHble no NOCT 53228-2008, cpeaHero knacca TOYHOCTH,
c npegenom B3sewwmnsaHna 200 r;

— pH-meTp nwboro TMnNa C UM3MEpUTENbHBIM U  BCNOMOraTesnbHbIM
anekTpogamuM (UM ¢ KOMOWHUPOBAHHBLIM 3IEKTPOAOM), C MOrpPeLLUHOCTbIO
namepenus pH He npesblwatowen = 0,01 eq. pH;

— rocygapCTBEHHbIM CTaHAapTHbIM obpasel cocTaBa BOAHbIX PacTBOPOB
HUTpaT-noHos ['CO 7258-96 (ganee CO);

— posaTtop nabopatopHbin no NOCT 28311-89, nepemeHHOro obbvema c
HaKoHeYHukaMu 1-5 cm®;

— nMNeTkn rpagyvmpoBaHHble no NOCT 29227-91, 2-ro knacca TOYHOCTH,
BMECTUMOCTbI0 1 cM® — 2 WwT., 2 cM® — 2 wT., 5 cm® — 3 WwT.;

— nunetka ¢ oaHon meTtkonm nmo MOCT 29169-91, He HuKe 2-ro Knacca
TOYHOCTU, BMECTUMOCTbIO 25 cM® — 1 wT.,5 cM® — 2 WwT., 2 cM® — 1 WT.;

— npo6upka no FOCT 25336, BMecTUMOCTbo 10 cm®;

— konbbl MepHble no FTOCT 1770-74, He HWXe 2-ro Knacca TOYHOCTH,
BMecTUMocTbio 1000 cm® — 4 wT., 500 cm® — 1 wT., 250 cm® — 2 wrT., 100 cm® —
16 wWrT.;

— Konobbl koHnyeckme no NOCT 25336—82, ncnonHeHusa 2, BMECTUMOCTbIO
50 cm® — 20 wT., 150 cm® — 20 wrT.;

— umnmHgpbl mepHble no FOCT 1770-74, BmectumocTtbio 500 cm® — 1 wrT.,
250 cm® — 2 wT.,100 cm® — 2 wT., 50 cm® — 1 w., 25 cm® — 2 Wwr.;

— cTakaHbl no TOCT 25336-82, BMecTMocTbio 1000 cm® — 1 wT., 400 cm® —
1 wT.;

— cTakaH hapdoposblii no FOCT 9147-80, BMecTUMOCTbo 150 cm®;

— CTakaHuvMkM ansa B3eewwuBaHus (6tokebl) no FOCT 25336-82, Tuna
CB-19/9;

— BOpPOHKM nabopaTtopHble no NOCT 25336-82, anametpom 7-10 cm;

— ctynka ¢ nectukoM rno Ne 3 nnu Ne 4 no NOCT 9147-80;

— NanoYKN CTEKIMSAHHbIE;

— akcukatop no NOCT 25336-82, ncnonHeHna 2, ¢ guameTpomMm Kopnyca
190 Mm;
3



PO 52.10.745-2010

— akBaguctunnatop 439—4-2 no TY-16-10721-79;

— XONnoaunbHUK ObITOBOW;

— KOJIOHKa C [OBYyMSI KpaHamMu U BMNasgsHHOW CTEKNAHHOW niacTUHOW
Anametpom 1,8 cm (KagmMueBbIN peayKTop);

— TpyOKa CTeknsHHaga n3orHyTas;

— MNacTUKoBble TPYOKM coeanHUTESbHbIE.

MpwunmedyaHue - [onyckaetrcsa UCnonb3oBaHNe APYrnx TUMNOB CPEACTB U3MEPEHUMN,
nocyabl W BCNOMoOratenbHOro o6opygoBaHUSA, B TOM 4MCME WMMOPTHbIX, WUMELWMX
aHanornyHble unu ny4yine MeTpPoriorMyeckne xapakTepucTuKu.

4.271pn BbIMNONMHEHUN WN3MEPEHUN MPUMEHSAIOT Ccriegyowme peakTusbl U
mMartepuansbl:

— Kanui asoTHokucnbln (kanua Hutpat) no FOCT 421777, x.u.;

— HaTpun a3oTUCTOKUCTTbIN (HaTpust HUTpUT) no FOCT 4197-74, x.u.;

— kucnota ykcycHasi no FOCT 61-75, x. 4. negsiHas;

— KagMUM MeTannuyeckun rpaHynupoBaHHbin Fisher CAS 7440-43-9
katanoxHoln Homep C/0080 unu kagmMui MeTannIMyeckmin B nasioykax no
TY 6-09-5434-88, u.ao.a.;

— kucnota cynbanunosasa no NOCT 5821-78, u. a. a,;

— Kkncnota cepHas kucnota no NOCT 4204-77, yu.a.a.;

— Medb cepHokucnas 5-sogHas (Megum cynbdat) no NOCT 4165-78, y.a.a.;

— TpunoH b no NOCT 10652-73, x.4. uNnn 4. 4. a.;

— peaktme  [pucca no TY 6-09-3569-74, 4.g.a. wnm  Kucnorta
cynbpaHunosas no [OCT 6821-78, 4. O. a. u 1-HadTMNamuH no
TY 6—-09-07-1703-90, 4. a. a.;

— Kagmuin xnopuctbin 2,5-soaHbin no NOCT 4330-76, 4.4.a.;

— antoMuHnga okmcb no TY 6-09-426-75, 4. O. a.;

— HaTpus rmgpookncb no NOCT 4328-77, x.4. unn 4y.4.a.;

— xnopodgopm no TY 6-09-06—-800—76, OUNLLEHHBIN;

— xnopug kanbumnsa no TY 6-09-4711-81, 6e3BoaHbIN, Y.;

— Boda anctunnuposaHHas no NOCT 6709-72;

— unbTpbl BymMaxHble o6e33onieHHble no TY 6-09-1678-86, «benas
nexHTay;

— Bymara nHgukatopHasi yHmsepcanbHasa no TY 6-09-1181-89, pH 7-14.

MpwumeuyaHwne — [JonyckaeTcsd UCNOMb30BaHME peakTMBOB M MaTepuaros,
N3roTOBMEHHbLIX MO APYroN HOPMATUMBHOM W TEXHUYECKOW OOKyMEHTauuu, B TOM 4ucne
UMMOPTHbIX, C KBanUUKaunen He HUXe ykasaHHOWN B 4.2.
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5 MeToa usamepeHumn

doToMeTpMYECKUN METOL OonpeaerieHnsi MacCoBOW KOHLIEHTpauun asoTa
HUTPATHOrO  OCHOBaH Ha  BOCCTAHOBMEHWM  HUTPATOB  OMEOHEHHbLIM
MEeTannMyeckKum KagMmem [[O HUTPUTOB W MOCMeAyllWeM onpeneneHum
obpasylowmxcsa HUTPUTOB MO peakuum € peakTuBoM [pucca. Makcumym
ONTMYECKOM MNSIOTHOCTU B CMEKTPE MOSIyYEHHOro nNpu 3TOM asoKpacuTens
Habnogaetcsa npn 543 HM.

6 TpeboBaHMA 6e30MacHOCTU, OXpPaHbl OKpYXalLlen cpeabl

6.1 Npn BbINONHEHUN U3MEPEHNIN a30Ta HAUTPATHOrO B Npobax MOPCKUX BOA
cobnogatoT TpeboBaHMss ©e30MacHOCTKW, YCTAHOBMEHHbIE B HaUMOHAIbHbIX
cTaHgapTax v B npasunax [3].

6.2[l0 cTeneHM BO3OEUCTBUA Ha OpraHM3M BpedHble BeLllecTBa,
ncnosib3yemMble Mpu BbINOSTHEHUM U3MEPEHUN, OTHOCATCA K 2 U 3-My Kraccam
onacHoctn no NOCT 12.1.007.

6.3 MaccoBasa KOHUEHTpaLUmMs BpeadHbIX BELLECTB B BO3ayxe pabouyern 30HbI
He  OO/MKHO  nNpeBbiaTb  YCTAHOBMEHHbIX  MNpeaenbHO  AOMYCTUMbIX
KoHueHTpauun B cootBeTcTBum ¢ FOCT 12.1.005.

6.41Mpn pabote C negdHOM YKCYCHOW KUCNOTOW PYKNU [OOSMKHbl BObiThb
3alUuLLEHbI PE3MHOBBLIMU NMepYaTkamm, rnasa — 3almnTHbIMKU O4YKaMW.

6.5Paboty no nonydeHuto KagMMeBLIX OMUIIOK U OMEOHEHWUIO
MeTansIMyecKoro Kagmus crnegyeT nNpoBOAUTb B PE3NHOBLIX NepyaTKax.

6.6 BpegHo agencTBylowme BeuwlecTBa nognexar cbopy v ytunusaumm B
COOTBETCTBUM C YCTAHOBMNEHHbBIMU NpaBUamu.

7 TpeboBaHuA K KBanudnkaumm onepaTopoB

K BbINOSIHEHUIO M3MEPEHUN U 0OpaboTKe MX pe3ynbTaToB AOMNYyCKalTCs
nuua ¢ npodeccnoHanbHbIM 0bpazoBaHMEM, OCBOMBLLUME METOANKY, CO CTaXKEM
paboTbl B NabopaTtopum He MeHee 6 Mec.

8 YcnoBusa BbINONMHEHUA U3MEPEHUN

[Mpn BbINONHEHUN U3MEPEHU B nabopaTtopun AOMKHbI BbiTb COBNIOAEHDI
cnefytouime ycrioBus:

- Temnepartypa Bo3ayxa (22+5) °C;

- aTMocepHoe fasneHue ot 84,0 no106,7 klMa (ot 630 go 800 MM pT. CT.);

- BNaXXHOCTb Bo3ayxa He 6onee 80 % npu 25 °C;

- HanpshkeHne B ceTn (220+£10) B;
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- yacTtoTa nepemeHHoro Toka (50+1) Iy,

9 OT60p U XpaHeHUe Npod

Ot6op npob6 npousBoaar B cootBetctBUM ¢ [OCT 17.1.5.05,
FOCT 17.1.3.08 n TOCT P 51592. O6opynosaHune ans otéopa npod AOSMKHO
cooTtBetcTBoBaTh OCT 17.1.5.04 nTTOCT P 51592.

Mpobbl MoOpckon BOAbl ANSA OnpeaeneHns asoTa HUTpATHOro otéuparoT B
CKMSAHKA C MNIOTHO 3aKpbiBaloWmMMMca npobkamu, nnMbo B NONAUITUIEHOBbLIE
cocyabl, NpeaBapuTernbHO ABaXAbl MPOMbITbIE TOW e BO4OW BMECTUMOCTLIO
250 cm’.

AHanus npob pomkeH npoBoauTbes B TedeHne 5-10 4 nocne otbopa
NpoObl. BO3MOXHO XpaHeHne Npod B TeyeHne cyTok B TemHoTe npu 0—4 °C nnu
B 3aMOpPOXEHHOM BMAE B TedeHuMe Mecsdua. OxnaxgeHHbiM npobam nepen
aHanuM3om HeobxoaAMmMo AaTb HarpeTbCsa O KOMHATHOW TeMnepaTypbl.

10 NMoaroToBKa K BbIMNOSTHEHUIO U3MEPEHUN

10.1MpuroToBneHue pacTBOpPOB U peakTUBOB
10.1.1 PacTtBop peakTuBa 'pucca n3 rotoBoro peakrmBa

B Orwokce B3ewwnsatoT 10 r cyxoro, pactepTtoro B CTyrnke A0 OAHOPOAHOM
Macchl peakTusa [pucca u pactopsitoT ero B 100 cm® 12 %-Horo pactsopa
YKCYCHOW KucnoTbl. PactBop unbTpyloT 4epe3d unbTp «benas neHtay.
XpaHAT B CKMNSIHKE M3 TEMHOro CTeKria C nputepTon UM nonuaTuUieHoBOM
npobkon B xonoaurnbHuke He 6Gonee Hegenu. [pu KOMHATHOW TemnepaTtype
AOonyCcTUMO XpaHeHue He bonee 2 cyT.

10.1.2 PactBop peaktuBa [pucca m3 cynbcaHUNOBOU KUCNOTbI WU
1-HacpTUNamMuHa

PactBop peaktmBa [pucca roTtoBAT  HenocpeAcTBEHHO  nepen
ynotpebrieHnem, cmelwmBas paBHble 0ObeMbl pPacTBOPOB CyribddaHUITOBOW
KMCNOTbI U 1-HapTUNamMmHa.

10.1.2.1 PactBop cynbdaHuWNoBOM KUCIOTbl FOTOBAT pacTtBopeHnemM 1 1
cynbaHnnoBoit kucroTbl B 300 cm® 12 %-HOit YKCYCHOW KucroTbl. [Ons
YCKOPEHUSI PacTBOPEHUSI CMeCb MOXHO crierka nogorpetb B ropsiyen Bofe.
PactBop yCTONYMB B Te€YEHME HECKOSNbKUX MecCsueB Mpu XpaHEeHUU B TEMHOM
CKNSHKe.

10.1.2.2 PactBop 1-HadpTMnamunHa rotosAT pactesopeHuem 0,2 r 1-
HadpTUNaMnMHa B HECKOSIbKMX Kannax JiegssHOM  YKCYCHOWM  KUCNOTbl  C
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nocrnegywowmnm cmewmsanmem ¢ 300 cM® 12 %-Hol YKCYCHOW KMUCHOThI.
[lonyckaeTtcs okpalimBaHue peaktuea 1-HadpTMnaMmmnHa B cnabo-po3oBbIv LBET.
[MonyyYeHHbIW pacTBOP XPaHAT B TEMHOMU CKISAHKE.

10.1.3 Kucnota ykcycHasa 12 %-Has

PactBop YyKCYCHOM KUCIOTblI FOTOBAT pasBegeHneM OUCTUINIIMPOBAHHOM
Bogon 25 cM® nensiHou yKCycHoun kucrnoTtbl go 200 cm®. XpaHAT B CKIMHAHKE C
npuTepTon NPo6KOMN.

10.1.4 PactBop Meau cepHokucrion 5-soaHou (cynbdaTta meam)

B mepHoii kon6e BMecTumocTblo 1000 cm® pactBopsitor 20 r cynbdaTta
Mean B AUCTUNNNPOBAHHOW BOAE.

10.1.5 Kagmunn metannunyeckmn omegHeHHbIU

B crakaH wnu konby BMecTUMOCTblO 1 am®  nomewator 100 r
rpaHyfIMpoBaHHOrO KagMma C pasMepoM rpaHyn 1-2 MM unm KagmMumeBblX
OMWIOK N NPOMbIBAIOT HECKONbLKO pa3 AUCTUNNMPOBAHHOM BOAbI NOAKUCIIEHHOWN
M3 pacyeta 1—2 Kannu KOHLEHTPUPOBAHHOM CepHOM KUCnoTbl Ha 500 cm® Boapb!.
MpoMbIBHYIO BOAY CnMBaloT 1 AobaensioT B konby 500 cm® pacTBopa cynbdaTa
mMean no 10.1.4. NHTEHCMBHO MNepemelmBaloT g0 nonHoro obecuseynBaHus
pacTBopa cynbdara meam

[Onsa nonyyeHnsa KagMMEBBLIX OMWUIIOK, KagMWEBYHO MNanouvky M3MenbvarT
rpybbIiM HanUNbHUKOM. Pasmep onunok AormkeH bbiTb OKONo 1-2 MM.

OmMegHeHHbIN KagMU NPOMbIBAOT HECKOSIbKO pa3 AUCTUNIIMPOBAHHOWM
BOLOW O MCYE3HOBEHUS MYTK, NOCIIE YEro NEPEHOCAT B PeayKTop.

10.1.6 PactBop HaTtpua ruapookucu 40 %-Hbin

B dapdopoBbIi CTakaH BMecTuMmocTblo 150 cm® pobaensiior 40 r
rMOpooknc Hatpus u 60 cm® aucTunnupoBaHHOW Boabl. lepemeluvBaioT
CTeknaHHOM nanoykon. OCTOPOXHO, PacTBOP CUIbHO HarpeBaeTcs!

10.1.7 PactBop TpunoHa b

B mepHol konbe BmecTuMocTbio 1000 cm® pacTeopsitoT 38 r TpunoHa B B
500 cm® AVNCTUNNMPOBAHHOM BOAbl, OOBOAAT OObeM pacTBopa OO METKU U
TWwartenbHO nepemMewnBaloT. PacTBop nepenuBadT B KOHUYECKYID UMK
NNOCKOAOHHYI0 KONby BMecTUMOcTbio 1 Am® 1 npubasnsioT 40%-Hblit pacTBOp
NaOH posoas pH pactBopa go 12,3—12,6. Heobxoanmo nNpOKOHTponnpoBaThb
pH pactBopa ¢ nomowibo pH-meTpa nnm No yHuBepcasribHOW WHAWKaTOPHOM
Bbymare.
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PacTtBop ycCTOMYMB MNpu XpaHeHUM B MNONMUITUIEHOBOM Mocyde, nepen
npuMeHeHneM HeobxoaAnMO NPOKOHTpoNupoBaTh pH pacTteopa.

10.1.8 PacTtBOp HUTpaTa Kanumsa C MacCOBOW KOHLUEHTpauuen asoTta
HUTpaTHoro 100 mr/am®

[lna npuroToBrieHMa pacTtBopa HUTpaTa Kanus ¢ MacCoBOW KOHUEHTpaumnen
asota HutpatHoro 100 mr/om® B3BewwuBawoT B Giokce 0,3610 r KNOs,
npegBapuTenbHO BbICYLLEHHOro B cywunbHOM wkady npy 110 °C B TeyeHue
1 4 N oxnaxaeHHoro B 3KcMKaTope Hag xfopuaom kanbuus. KonndecTtBeHHO
NepeHOCST HaBecKy B MepHYyto Konby BMecTMMocTbio 500 cm®, pacTBopsiioT B
HebONbLIOM KONM4ecTBe ANCTUNNMPOBAHHOM BOAbI U AOBOAAT OOBbEM A0 METKM
Ha konbe, TwaTenbHO NepemMeLlumBatoT. PacTBOp XpaHAT B CKMNSAHKE U3 TEMHOrO
ctekna. PacTtBop yctonymB B TedeHue 6 Mec. npu Temnepatype 4-5°C.

10.1.9 PacTtBOp HUTpaTa Kanmsa C MacCOBOW KOHLUEHTpauuen asoTa
HUTpaTHoro 500 mkr/am’

[lna npuroToBrieHMa pacTtBopa HUTpaTa Kanus ¢ MacCoBOW KOHUEHTpaumen
asoTta HutpatHoro 500 MKI/AM® MUNeTKoW C OQHON METKOM otbupatoT 5 cm’®
pacTBopa HUTpaTa Kanus KoHueHTpaumeit 100 Mr/amM® n nepeHoCsST B MEPHYH0
kondy BmectumocTtbto 1000 cm®. O6bem pacTBopa 4OBOAAT A0 METKM Ha Konbde
AVUCTUNNMPOBaAHHOW BOAOM U nepemelumBatoT. MaccoBasi KOHUEHTpaUus asoTa
HUTpaTHOro B pacTBope coctaensieT 500 mkr/am>. FoToBAT He MeHee 3—4 om°
pacTBopa.

10.1.10 Ctabunuaunpyrowmm pacteop

Ctabunumsnpyowmnim pactBop rotoBAT B CKIsiHke Bynbga BMeCTUMOCTbIO
5 om®> B KOTOpPYl0 mepenuto 3—4 amM® pacTBopa HWTpaTa Kanusi ¢ MacCOBOVA
KOHUeHTpaumen 500 mkr/om®. OosoasT pH pactBopa HuTpaTta kanus go 9,6
npudasneHnem pacrtsopa TpunoHa b, kKoHTponupya pH pactBopa € NOMOLLbHO
pH-meTpa unun no yHnBepcanbHON nHAnKaTopHoOn dymare.

10.1.11 PacTBOp HUTpUTaA HaTPUA C MAcCOBOM KOHLIeHTpauuewn asoTa
HUTpUTHOro 250 Mr/am®

Bagewwnsator B 6tokce 0,3080 r HuTpuTa HaTpuda, npenBapuUTENbHO
BbICYLLEHHOrO B CyLUMNbHOM LWKady npu Temnepatype 110 °C B TeyeHne 1 4 u
OXNaXOEeHHOro B 9SKcuKaTope Hag xnopuaom kKanbumsa. KormyecTBEHHO
NepeHOCAT HaBEeCKy B MEpHYI0 KOMby BMeCTUMOCTbIo 250 cMm®, pacTBOpSIOT B
ONCTUNNIMPOBAHHOW  Bode, OoBoaAT OObEM pactBopa OO MEeTKM W
nepemMeLumBatoT. [lepeHoCAT pacTBOp B CKMSAHKY M3 TEMHOMO CTEKMa C XOpOoLlOo
NPUTEPTON CTEKNAHHOW UMW NNAacTUKOBOW NMPOOKON.
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PacTBop MOXHO XpaHUTb B XONnoAuIbHUKe He bonee mecsua.

10.1.12 PacTBOp HUTpUTA HATPUA C MaAcCOBOM KOHLIeHTpauuen asoTta
HUTpUTHOro 500 mkr/gm®

OT6upaloT nuneTkoil BMecTuMocTbio 0,5 cM® pacTBOp HUTPUTA HaTpus C
MacCOBOW KOHLEHTpauuen asota HUTpuTHoro 250 Mr/om° NepeHocAT ero B
MepHyto konby BMecTuMocTbio 250 cm. O6bem pacTBopa AOBOASAT 4O METKM
Ha konbe ANCTUNNMPOBAHHOW BOAOM N NepeEMELLMBALOT.

PacTBop XxpaHEeHUI0 He NOLNEXUT.

10.1.13 Kagmuun xnopuctbint 10%-HbIN

B mepHoit konbe BmecTuMocTbio 1000 cm® pactBopsitoT 125 1 2,5-BOAHOMO
xropuctoro kagmusa B 400 cm® AUCTUNNMPOBaAHHOW BOAbl U 4OBOAAT 0O0beM A0
MeTKku. PactBop ycTton4ms.

10.1.14 Okcup anroMuHuA

Okenpg antomuHma npokanueatoT npn 600 °C B TeyeHne 4 4. XpaHAT B
nocyge ¢ npuwnmdcoBaHHOM Npobkon 6 mec.

10.2lMoaroroBKka KagMMUeBOro peaykropa

Peoyktop Ansi BOCCTAHOBMEHUSI HUTPATOB OO HUTPUTOB AOSKEH ObITb
CHab>xeH M3O0rHyTOM CTEeKMNsSHHOW TPYOKOM («ryCbKOM») ANs npefnoxpaHeHus
OMELHEHHOro Kaamusi OT BbICbIXaHUA (BEPXHASA TOYKa rycbka AOSfMKHa ObITb
Bbllle YPOBHSA Kaamusi B pegyktope — puc. 1). Bce yactu pefykropa
3aKpenIsTCS Ha WTaTuBe.

[Mepen 3anosiHEHMEM KagMMeEM pPenyKTop HanoSHAT AUCTUNNMPOBAHHOM
Bogon. OMegHEHHbIN KagMUN NEPEHOCAT B PeAyKTOp, HEMPEPbLIBHO NOCTYKMBAS
No ero CTeHKam CTEKNSAHHOM Nasio4KoM C Pe3NHOBBIM HAaKOHEYHUKOM NS TOro,
4TOObI MeTann yknagelBasncsa nioTHO 6e3 NyCcToT 1 BO34YLUHbIX NMy3blpbKOB. [Mpn
BHYTPEHHEM AnameTpe KonoHknm 1,8 cM BbIcOTa Cnost Kagmusi AOSKHa
coctaBnaTtb 15-17 cm.

3anofnHeHHbIM  peaykTop NPOMbIBAOT  OUCTUIINIMPOBAHHOM BOLOW C
no6aBkoit LenoyHoro pacteopa TpunoHa b (2 cm® pactBopa TpunoHa B Ha
100 cm® AuCTURNMPOBaHHON BoAbl). 3aTem MponyckalT yepe3 peayktop 3—4
am® ctabunusupyioLLero pacteopa, npurotosneHHoro no 10.1.10 co ckopocTbio
8—10 cM*/MUH. CKOPOCTb MCTEYEHUS PEryNMPYIOT BEPXHUM KPaHOM peayKTopa.
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1 — KONoHKa ¢ ABYMS KpaHaMn 1 BNasstHHOW CTEKNAHHOW MacTUHOW,
2 — BOPOHKA; 3 — U30rHyTasi CTeKNsaHHas Tpybka («rycek»);
4 — coegnHuTenbHasa Tpybka.

PucyHok 1 — KagmueBbin pegykTop
10.2.1 OnpepeneHve onTUMarbHOM CKOPOCTU paboTbl peayKTopa

[ns onpepeneHns onTUMarnbHoN ckopoctn 6epyT 3—4 nopuumn no 100 cm®
cTabunmanpyroLlero pacteopa 1 NponyckarT UxX Yepes peaykTop CO CKOPOCTbIO
B uHTepBane 8—10 cm®/muH. MepBble 50-55 cm® kaxaoi nopuum pacTeopa,
npoLuesLLero Yepea peaykTop, oTépackiBaioT, nocrneaytowme 25 cm® otéupaioT
B KOHWueckylo konby, gobasnsioT 1,25 cm® peaktvBa [pucca M 4yepes uac
N3MEPSIIOT  ONTMYECKYKD MNMAOTHOCTb. CpaBHMBAKOT OMNTUYECKME MNOTHOCTU
pacTBOPOB, MOSlyYEHHbIE MPU pas3HbIX CKOPOCTAX UcTevyeHusi. OnTumarnbHom
SBNSETCA CKOpPOCTb, MNPM KOTOPOM ONTMYecKasl NMNOTHOCTb pacTBopa
MakcumarbHa.

Korga onpegeneHa ontuManbHas CKOPOCTb WCTEYEHUS, MONOXeHue
BEpPXHEro kpaHa dukcupyetcs, n pabota ¢ peQyKTopoM BeAeTCsl TOMbKO MNpu
MOMOLLM HUXKHErO KpaHa.

10.2.2 OnpepeneHue cTeneHM BOCCTAaHOBMEHUA peayKTopa

[lna onpeneneHns cteneHn BOCCTAHOBIIEHUS peayKTopa crneayeT CpaBHUTL
ONTMYECKYID MMNOTHOCTb CTabunuaupylowero pacteopa, MOofy4eHHOro npu
NponyckaHUN ero 4Yepes3 peaykrop ¢ ontumarnbHon ckopoctbio (no 10.2.1), ¢
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ONTUYECKOM MNIIOTHOCTBbIO pacTBOpa HUTpPUTA HATpUS C KOHUEHTpauuen asoTta
HUTpUTHOro 500 Mmkr/am°. [ns atoro k 25 cM® pacTBopa HUTpUTa HATpUs C
KOHLUEeHTpaunen asota HutputHoro 500 mkr/gm® no6asutb 1,25 cm® peakTunsa
["pncca n Yepes Yac M3MepPSIKT ONTUYECKYO NITOTHOCTL pacTBopa.

OpHoBpeMEHHO criegyeT npoBecTUM onpedesieHne  Xosioctonm  npoObl
(AncTnnmMpoBaHHOW BOAblI NPOBEAEHHON 4Yepe3 BCe CTaaun onpeaeneHvs) u
BBECTU MOMpaBKy Ha cogepXaHwe asoTa HUTPATHOro B AUCTUNNNPOBAHHOM
BOJE.

CTeneHb BoccTaHOBNEHUs, %, onpeaensercs no popmyne

A(NO5)/A(NO,) -100, (2)

roe A(NO3) — ontudeckad nMnAOTHOCTb MPOMYLLUEHHOrO € ONTUMasibHOM
CKOPOCTbIO CTabunmsnpyroLLero pactsopa 3a BblHETOM OMNTUYECKOW MIOTHOCTU
X0nocTon Npobsl;

A(NO;) — onTnyeckasa NSOTHOCTb pacTBOpa HUTPUTA HATPUS, 3a BbIYETOM
ONTMYECKOM NAIOTHOCTM XONOCTOM NpPobbl.

Penoyktop rotoB K WCMNONb30BaHUIO, €CMN CTeNeHb BOCCTaAHOBIIEHUSA
HaxoauTcsa B nHtepsane 90—-100%.

10.3MpurotoBneHmne rpagynpoBOYHbIX PacCTBOPOB

10.3.1 ['pagyupoBoyHble pacTtBopbl rotoBAT M3 [CO ¢ KOHUeHTpaumen
HuTpaT-uoHa 1,00 Mr/cm® (kOHUEeHTpauus asoTa HuTpaTHoro 0,2257 MI’/CMS).

[nsa npurotoBneHns rpagynpoBoYHoro pactsopa Ne 1 BcKkpbiBaloT amnysny u
ee CoAepXmmMoe MEePEHOCAT B CYyXyl YUCTYH Npobupky. C NOMOLLLIO YMCTOM
CYXON rpagyvupoBaHHON NUMETKN BMECTUMOCTbIO 5 cm® otbupator 4,45 cm®
pacTBOpa W MepeHoCHT B MepHytlo konby BmecTumocTbio 100 cm®. O6bem B
konbe pgoBOAAT OO METKM OUCTUNNMPOBAHHOW BOAOW M MEPEMELLNBAIOT.
MaccoBasi KOHUEHTpauusi HUTpaATHOro asoTa B rpagyMpoBOYHOM pacTBope
coctasnsieT 10,0 mr/om°.

[‘papynpoBoYHbIM pactBop Ne 1 XpaHAT B XonoawusibHWKE B TMIOTHO
3aKpbITOM CKNsSIHKE He Bonee 5 cyT.

[Ans npurotoBneHus rpagympoBoYHOro pactesopa Ne 2 nuneTkon ¢ ogHOM
oTMeTKol oTbupatoT 25,0 cm® rpagympoBoyHoro pacteopa Ne 1, nomeLuaioT ero
B MepHyw Konby Bmectumoctbio 100 cM® M [OoBOAAT OO0  METKM
anctunnnmpoBaHHon Bopon. MaccoBasi KOHUEeHTpauua HUTPaATHOro asoTa B
rpagynpoBo4HoM pacteope Ne 2 cocTtaBnsieT 2,5 mr/am®’.

[pagynpoBOYHbIN pacTBOp N2 2 XpaHeHWUIo He NOLANEXNT.

10.3.2 [lpu otcytctBun CO ponyckaeTca B KayecTBe rpagyMpOBOYHbIX
pacTBOPOB WCMOSIb30BaTb aTTECTOBAHHblIE pPacTBOPbI as3oTa HUTPATHOrO,
NPUroTOBMIEHHbIE W3 Kanusl as3oTHOKMCAOro (HuTpaTta kanus). MeTtoguka
NPUroTOBNEHNS aTTECTOBAHHbLIX PACTBOPOB NpuBeAEHa B NPUMNOXEHUN A.
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11 YcTtaHOBreHue rpaaympoBOYHbIX 3aBUCUMOCTEN

11.1 Ona BbINOMHEHNA W3MEPEHU YCTaHaBNUBAKT PagynpOBOYHbLIE
XapakTepucTMKn B OBYX AManasoHax MacCOBbIX KOHLEHTpauun asoTa
HUTPAaTHOrO.

[nana3oH 1 Ans maccoBbiX KOHUEHTpauun asota HuTpaTtHoro ot 5 go 100
MKr/ oM.

Ans npurotoBneHnss obpasuoB ONA rPagyympoBKM B MEPHble KONObI
BMecTUMOCTbio 100 cM® ¢ NOMOLLbIO rpagyvpoBaHHbIX nunetok 1, 2 n 5 cm®
npunueatot 0; 0,2; 0,4; 0,8; 1,6; 2,4; 3,2; 4,0 cm® rpagynpoBo4Horo pacteopa Ne
2 C MacCoBOM KOHUEHTpauuenm HuTpaTHoro asota 2,5 mr/gm®  O6beMsl
pacTBOPOB AOBOAAT 4O METOK Ha Konbax ANCTUNNMpPOBaHHOM BOOOMN.

MaccoBas KOHUEHTpauusi as3oTa HUTPATHOroO B MOJSIyYEHHbIX pacTBoOpax
cocTaBuT cootBeTcTBeHHO 0; 5,0; 10,0; 20,0; 40,0; 60,0; 80,0; 100,0 mkr/om®.

[nana3oH 2 gna mMaccoBbIX KOHUEHTpauumin asota HuTpaTHoro oT 100 go
500 mkr/om®.

Ons npurotoBneHnss ob6bpasuoB ONA rPagynmpoBKM B MEPHble KONObI
BMecTUMOCTbi0 100 cM® ¢ NoMOLLbIO rpagyvpoBaHHbIX nNuneTok 1, 2 n 5 cm®
npunueatoT 0; 1,0; 1,5; 2,0; 2,5; 3,0; 4,0; 5,0 cm® rpagyvpoBOYHOro pacTteopa
Ne 1 ¢ maccoBoW KOHUEHTpauunen HuTpaTHoro asota 10,0 Mr/am®.

Ob6bembl pacTBOPOB O0OBOAAT OO METOK Ha Konbax AWUCTUNIMPOBaHHOW
BO/OMN.

MaccoBasa KOHUEHTpauusi as3oTa HUTPATHOroO B MOJSTIyYEHHbIX pacTBopax
coctaBut cootBeTctBeHHo 0; 100; 150,0; 200,0; 250,0; 300,0; 400,0;
500,0 mkr/om>.

11.2 [na ycCTaHOBMEHWUs PagyMpoBOYHbIX XapaKTepuUcTuk obpasubl
nepenuBaloT B KOHMYECKne Kondbl BMecTumMocTbio 150 cM® u npoBoaaT
ornpeneneHne B cootTeetTcTeum ¢ 14.1.

PacTBopbl aAnsa rpagyMpoBKN C KOHLEHTpaunen HuTpaTHoro asota ot 5,0 go
100 mkr/gm® N3MepAT B KloBeTe AnnHom 50 mm, obpasubl C KOHUEHTpaUMen ot
100 po 500 wMmkr/om® B kioBeTe anuHoM 10 MM OTHOCWUTENBHO
ancTunnupoBaHHon Bodbl.  ONTMYECKYydD MAOTHOCTb  XOJSIOCTOro  OnbiTa
(pacTBopa, He cogepxaliero AobaBkM asoTa HUTPATHOrO) N3MeEPSIOT B 0benx
KtoBeTax. 3Ha4YeHne ONTUYECKOM MIOTHOCTU XOSNIOCTOro OnbiTa BblMUTAKT U3
ONTUYECKOM NSTIOTHOCTU PacTBOPOB, coaepXawmx AodaBku a3oTa HUTPATHOrO.

[0 cpegHUM 3Ha4YeHuUsIM OMNTMYECKOM MNMOTHOCTU B 3aBUCMMOCTM OT
KOHLUEHTpauMn asoTa HUTPATHOro CTPOAT rpaduk — rpagyyupoBOYHYHO
XapaKTEpPUCTUKY.

11.3 pagynpoBOYHYIO 3aBUCUMOCTb HEOHXOAMMO YCTaHaBNMBAaTb HE pexe
OOHOro pasa B rog n obdasaTenbHO KaXabl pa3 nocrie NpuUrotToBfieHNsS HOBbIX
pacTBOPOB UMK PerynmpoBkun npmbopa.
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12 KoHTponb cTabunbHoOCTHU rpagynpoBOYHOMN

XapakTepucTukKkumn

12.1 KoHTponb cTabunbHOCTU rpagynpOBOYHON XapakTepUCTUKM NPOBOOAT
KaXkabl pa3 nepen BbIMNOJIHEHMEM U3MEPEHUN MAaCCOBOW KOHLEHTpaLUUM a3oTa
HUTpaTHOro B cepun npob. CpeacrBamu KOHTPONSa SABRAAKOTCS obpasubl,
ncnosib3yemMmble Ona yCTaHOBNEHUA rpagynpoBoYHoOn 3aBucmumocTu rno 11.1 (He
MeHee 3 NS KaXXOown rpagynpoBOYHON 3aBMCMMOCTK). [lonyckaeTcs NpoBoaUTb
KOHTPOSIb  CTAbUMNbHOCTU rpagynpoOBOYHON XapakKTepUCTUKM OfiI9  OOHOro
AnanasoHa U3MepeHun, ecrin BTOpOM Auarnas3oH He byaeT vcnorb3oBaH Afis
pacyeTa pe3ynbTaToB aHanuaa B JaHHoOW cepumn Npob.

12.2 ['pagympoBOYHaa XxapakTepucTuka cuuTaetca ctabunbHon npwu
BbIMOSIHEHUM CrieAyroLLero ycnosus

|X—C|SOR, (3)

roe X — pesynbTaT KOHTPOSbHOrO MacCOBOM KOHLIEHTPaLMM a3oTa HUTpPaTHOro B
o6pasue, MKr/am>;

C — npunucaHHoe 3Ha4YeHne MacCcoBOW KOHLEHTpaL MM a3oTa HUTPaTHOro B
obpasue, MKr/am>;

OrR — MNoKasaTenb BOCMPOU3BOAMMOCTM AN KOHUeHTpauum C B
COOTBETCTBUM C Tabnmuen 1, mkr/am®.

Ecnu ycnosue ctabunbHOCTM He BbINOMHAETCH Ang ogHoro obpasua ans
rpagympoBkun, Heo6XoaAMMO BbIMNONHUTL MOBTOPHOE M3MepeHue 3Toro obpasua
ANS UCKIoYeHUs pesynbTaTta, cofepxawlero rpybyto norpewHocts. [lpu
MOBTOPHOM HEBbLINOSIHEHUN YCMNOBUSA, BbIACHAIOT MNPUYMHbI HECTAOMMBHOCTH,
YCTPaHSAT NX U MOBTOPSIOT U3MEPEHNE C UCMONb30BaHNEM ApYrMx ob6pasLos,
npegycMOTPeHHbIX MeToaukon. Ecnun rpagympoBovHas xapaktrepuctmka BHOBb
He OygeT yooBneTBopsAThb YCoBuio (3), ycTaHaBNMBaKOT HOBYO rPagnpOBOYHYHO
3aBMCUMOCTb.

12.3 Pa3HOCTb Mexay pesynbTatoM u3MepeHns X U 3Ha4YeHueMm
NPUNMCaAHHON MacCoBOM KOHUeHTpauun C AomkHa MMETb Kak NoSTIOXUTENbHOE,
Tak u oTpuuaTtenbHoe 3HadeHne. Ecnn Bce 3Ha4YeHNa MMEKT OAMH 3HaK — 3TO
CBUAETENbCTBYET O HanNM4MmM cuctemaTudeckon ownbkn. B aTom cnyyae takke
TpebyeTcsa yCTaHOBUTbL HOBbIE MPaAMPOBOYHbIE 3aBUCMMOCTM.

13 YcTpaHeHne MmeLwarLwmx BIIMAHUN

13.1 Ecnn npobbl MOPCKOM BOAbI MYTHbIE NX (PUINBTPYKOT B COOTBETCTBUN C
npunoxeHnem b.

13.2 B cnyyae npucytcTtBmua B MOPCKOW BOAE CepoBOAOpOaa, ero yaansioT
ocaxpaeHnem npu gobasneHnn 10 %-Horo pacteopa xnopuaa kagmus. [Npobbl,

13
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obpaboTaHHble XNopuaoM Kagmud, OUNBbTPYIOT 4Yepe3 BymaxHbli UNbTP
«benas nexHTay.

13.3 lpobbl MoOpckoM BoOAbl, COAepXalune TrymycoBble KUCIOTbl (4TO
XapakTepHO, B 4acTHOCTU, ONs NpubpexHbix Boad banturckoro, A30BCKOro
mopen n CeBepHoro Kacnusi), nepen BbiNONHEHMEM aHanun3a obpabaTtbiBatoT
OKCUOOM asntMuHUA, noarotosneHHbiM corniacHo 10.1.14. [Ona atoro npoby
MOPCKOM BOAbl NOMeLLatoT B Konby n gobasnawT 5—7 r okcnga antoMUHUS Ha
kaxable 100 cm® npoObbl N BCTpAXmMBalOT A0 obecuBevnBaHms Xugkoctu. JatoT
npobe OTCTOATLCA N PUNBTPYIOT Yepe3 BymaxHbin punbTp «benas neHTar,
NPOMBITBIN AUCTUNINMPOBaHHOW BoAoW. [lepByo nopumio ounbTpaTta crnegyet
oTbpocnTb, a U3 OCTanbHOW Nopuun OTOMpalOT HeobXxoauMyl ANst aHanusa
anukBoTY.

14 BbinonHeHue namepeHUn

14.1 MepHbIM LMAMHAPOM BMecTUMocTbio 100 cm® oT6upaioT npoby
MOPCKOI BOAbI B Cyxylo Konby BmecTumocTbio 150 cm®, gobasnsior 2 cm®
LLIeNIOYHOro pacTtBop TpwurioHa b, TwartenbHO nepemMewumnBalroT M NpPonycKarT
yepes KaaMWEBbI PedyKTop C OMNTUMarbHOW cKkopocTblo. Mepsble 50-55 cm®
nNpoObl, npoweawmne Yepes peaykrtop, oTtbpackiBaloT. MepHbIn  LUMINHOP
BMECTMMOCTbIO 25 cM® npeaBapuTEnbHO OMONackMBaloT TEM XXe pacTBOPOM U
OT6MPaIOT B HErO CrieayHoLLYI0 NOPLMIO pacTBopa 06beMom 25 cMm®.

Mpoby o6bemom 25 cm® nepeHOCAT B KONGY MMM CTakaH BMECTUMOCTbLIO
50 cm® u pobasnsot 1,25 cm® peakTmBa [pucca. PacTBop TLiaTenbHO
nepemMeLnBaloT U Yepe3 4Yac M3MEPSOT ONTUYECKYKD MMOTHOCTb B KHOBETax
anmHon 10 wnm 50 MM npu  OnvHe BOSHbl 543 HM  OTHOCUTESIbHO
ANCTUNNUPOBAHHOM BOAbI.

14.2 OQHOBPEMEHHO BbIMOSHAT XOSIOCTOE onpeaefnieHne, UCNosb3ys
25 cm® ANCTUNNMPOBAHHOW BOAbI C 4O6ABKOW peakTMBOB B COOTBETCTBUM C 14.1
(6e3 nponyckaHus Yyepes peaykTop).

14.3 lNepen nponyckaHWem Kaxgoun HOBOW cepun npob aHanmnanmpyemown
BOAbl C HEN3BECTHON MacCOBOW KOHLEHTpauMen as3oTa HUTPATHOro peaykrop
npombiBaloT He MeHee 4yem 100 cm® AVUCTUNNMPOBAHHOW BoAbl C AobaBKom
LlenoYyHoro pacTeopa TpunoHa B (2 cm® pactBopa TpunoHa B Ha 100 cm®
ANCTUNNUPOBAHHOM BOAbI).

15 BbluncneHune pesynsratoB U3MepeHUMn

15.1 BbluMCNAT 3Ha4YeHWe ONTUYECKOM NIOTHOCTU A,, COOTBETCTBYHOLLEE
KOHLEHTpauMn azota HUTpaTHoro B npobe no opmyne

Ac=A-Aq, 4)

14



PO 52.10.745-2010

roe A — 3HavyeHue ONTMYECKOW MNSIOTHOCTU aHanuMsanpyemon npobbl BoAbl,
NnoslydeHHOe B Xoe onpeneneHus;

A4 — 3Ha4YEeHNEe ONTUYECKOM NITIOTHOCTM XOSNTOCTOM NPOoObbI;

15.2 Tlo CcOOTBETCTBYIOLLEN T[PAAYNPOBOYHOMN XapaKTepucTuke HaxoaaT
MacCOBYI0 KOHLIEHTpaLMIO a30Ta HATpATHOro B aHanunanpyemon npobe Boabl X,
MKI/AM®, COrmacHo NomyYyeHHOMY 3HAYEHWIO OMTUYECKON NMOTHOCTH A,

15.3 PesynbTaT M3MepeHUrM B [JOKYMeHTax, npeaycMaTpuBalonx ero
ncnonb3oBaHWe, NpeacTaBnsloT B BUAE:

X + A, mkr/am® (P = 0,95) , (5)

rae X — MaccoBasi KOHUEHTpaums asoTa HUTpaATHOro, HanmgeHHasa no
rpagynMpoBOYHON XapaKTepUCTUKE, MKr/gm>;

+ A — rpaHuLbl XapakTePUCTUKN NOrPELLHOCTU pe3ynbTaToB U3MEepPEHU Ang
AaHHOW MacCOBOM KOHLEHTpaLmMn a3oTa HUTpaTHoro (Tabnuua 1), MK/ oM.

MpumedyaHwne— B cnyyae, ecnn pesynbTat U3MepeHnU MaccoBou
KOHLEHTpaUMn a3oTa HUTPATHOro HWXe rpaHuubl 1 gvanasoHa U3MEpPeHUn, B
pesyrnbTaTte n3aMepeHun ykasolsatoT «MeHee 5,0 MKT/OM>».

UnCneHHble 3HadeHust peaynbTata WU3MEPEeHUs [OOSMKHbl OKaH4YMBaTbCS
LuMdpon TOro xe paspsiga, YTo U 3HAYEHUS1 XapaKTEPUCTUK NOrPELLHOCTM.

15.4 Tpn HeobOXoAMMOCTM MepecHeTa MacCOBOM KOHUEHTpauuum asoTa
HUTPATHOrO Ha MAaCCOBYK KOHLUEHTpauuio HUTPATOB Xyoz WCNOMNb3YHOT
COOTHOLLEHne

Xnos= 4,43 X . (6)

16 KoHTpornb KayecTBa pe3ynsraToB U3MEepPeHUn

16.1 OOWwmMe NnonoxeHus

16.1.1 KoHTposib KadecTtBa pes3ynbTaTOB W3MEPEHUN Npu peanusauuu
MeToAukKn B nabopaTtopumn npegycmMmaTpmBaer:

onepaTtmMBHbIA  KOHTPOSb  UCMOMHUTENEM  npouenypbl  BbIMNOMHEHUS
N3MEpPEHNN (Ha OCHOBE OLEHKM TMOBTOPSIEMOCTU W MNOrPELIHOCTN NpU
peanusauumn OTAEeNbHO B3ATON KOHTPObLHOW npoueaypbl);

KOHTPOSIb CTabMNbHOCTM pe3ynbTaToB M3MEpPeHun (Ha OCHOBE KOHTPONS
CTabUNbHOCTU CpeAHEKBaApPaTUYECKOro OTKMIOHEHMS BHYyTpunabopaTopHom
NPEeUnN3NOHHOCTN U NOrPELLHOCTN pe3ynbTaToB aHanmsa).

[vanasoH  M3MEpEeHun, 3HadYeHuMss NpedesioB  MOBTOPSIEMOCTU U
BOCMPON3BOANUMOCTM NpUBEAEHLI B Tabnuue 2.

15
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T a 6 nwunu a 2 — [OQuanasoH U3MEPEHUA, 3HAYEHUS Mpeaenos
NOBTOPSIEMOCTU 1 BOCMPON3BOANMOCTU C BepodaTHocTbio 0,95 (P=0,95)

Hdwnana3oH MNpenen [Npenen BocnponsBoaAnNMOCTH
N3MepeHns NOBTOPSIEMOCTM (3Ha4eHne gonyckaemoro
MaCcCOBOM (ons oByx pacxoXneHusa mexay AByMs
KOHLEHTpaunn pes3ynbTaTtoB pesynbTatamm N3MepeHun,
asoTa HUTpaTHOro napansenbHbIX NoSTly4eHHbIMU B pa3HbIX
onpeaeneHuin) nabopartopusx)
R, mkr/gm®
X, Mkr/gm®
r, Mkr/om®
Ot 5,00 oo 100,00 0.17X 0,28X
BKIHOM.
Cs. 100,00 po
500,00 BKAOY. 0,03X + 1,25 0,19X + 5,54

16.1.2 OueHkn BHYTpuabopaTopHOM MPELUNIMOHHOCTU U MNOrPEeLHOCTU
MOryT OblTb NpOBeAEeHbl C WCMNOMb30BaHMEM anropuTMOB, W3SOXEHHbIX B
pekoMmeHgauusax PMIT 61 npu peanusaumm 3TUX anroputMOB B KOHKPETHOM
nabopatopun.

MpummedyaHwUe — [JoONycTMMO, Ha HayanbHOM 3Tane BHeAPEHWUs MpoLeaypbl
BHYTPEHHEr0 KOHTPOSIS UMK MPU CNOXHOCTU opraHu3aumu B nabopaTtopum paboT no oueHke
nokasaTenen kayecTBa pe3ynbTaToB aHanM3a MOPCKUX BoA, NabopaTopHble XapaKTepucTmkn
MOrpeLIHOCTN yCTaHaBNMBaTb pacyYeTHbIM CnocoboM Ha OCHOBE CReaylLmX BblpaxeHun Ay,

=084, R~=0,84R;, o, = ‘1’—;

16.1.3 [lepnoanYHOCTbL KOHTPONSA perfiameHTUpyoT B PykoBoAcTBe MO
kayecTBy nabopatopum (MM OpYyroMm OOKYMEHTe CUCTEMbl KayecTBa,
pernameHTupyowemM npoueaypbl BHYTpUnabopaTopHOro KOHTPOSisl) C y4eTOM
TpeboBaHun PMI 76 n oTpacnesbIX 4OKYMEHTOB.

MpumedyaHuwue — lNpn HEOBXOANMOCTM NMPOBEPKY NPUEMIIEMOCTU PE3ynbTaToB
N3MepeHNn, nosny4deHHbIX B AByx nabopatopusx, nposogat no NOCT P UCO 57256 ¢
NCNosfib30BaHMEM 3HaAYeHUN Npeaena BOCnpon3BoaMMoCcTy R, npuBeaeHHoro B Tabnuue 2.

16.2 OnepaTUBHbLIN KOHTPOJIb NOBTOPAEMOCTHU

16.2.1 [na KOHTponsi NOBTOPAEMOCTN O0TOBpaHHy0 Npoby BOAbl 4enAT Ha
ABe 4YacTu 1 NPOBOAAT NapanmnesibHble U3MepeHus B COOTBETCTBUN C pa3gesiom
14. PesynbTaT KOHTPOMbHOM MNpOUEAypbl r, MKI/AM®, paccuuTbiBalOT MO

doopmyne
16
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I’K=|X1—X2|, (7)

roe Xy, X, — pe3ynbtaThl napansesibHbIX U3MepPeHNn MacCcoBOM KOHLEHTpaLmmn
asoTa HUTpaTHOro B npobe, MKr/ oM.
PesynbTaT KOHTPONBHOW Npoueaypbl AOSHKEH YO0BNETBOPATb YCNOBUIO

re<r, (8)

rae r— npenen NoBTOPSIEMOCTM I B COOTBETCTBUM C Tabnuuel 2, Mkr/am®,

16.2.2 [lpn HeBbiNONHEHUM ycroBua (8) npoueaypy M3MEpeHUs
noBTOPSOT. [1pM NOBTOPHOM HEBLINOMHEHUM YCIOBUSA (8) BbIACHSOT NPUYMHBI,
npuBoasLNE K HEYOOBETBOPUTENbHLIM pe3dyrbTaTaM, U YCTPaHAT UX B
cooTBeTCcTBUM C PMI 76.

16.3 OnepaTUBHbIAN KOHTPOJb NOrPELHOCTU BbINOJIHEHUA U3MEPEHUN

16.3.1 OnepaTuBHbLIN KOHTPOSIb MOrPEeLHOCTN BbIMNOSIHEHUSA WU3MEPEHUN
NPOBOAAT C UCMONb30BaHNEM MeToga J0DaBOK NyTEM CpaBHEHUS pesyrnbTaTtoB
OTAENbHO B3ATOM KOHTPOSibHOM npouenypbl Ky ¢ HopMatmBom KoHTpons K.
Pe3ynbTaT KOHTPONbHOM npoueaypsb! Ky, MKI/AM®, paccunTbiBaOT Mo dopMyne

K.=|X -X-C|, (9)

roe X — pesynbTaT KOHTPOSIbHOMO U3MEPEHUS MacCOBOM KOHUEHTpaumn a3oTa
HUTpaTHOro B pabouei Nnpobe ¢ n3BecTHo fo6aBKoit, MKr/aM>;

X — pesynbTaT KOHTPOSIbHOMO U3MEPEHUS MAacCOBOM KOHLEHTpaumMm asoTa
HUTpaTHOro B paboyelt npobe, MKr/am>;

C — BenuumHa no6aeku, MKr/om®.

16.3.2 HopmaTuB KOHTponsi norpeliHocTv K, MKI/AM®, paccuuTbiBalOT Mo

doopmyne

K= JA,)+A,,), (10)

roe Aqx — 3Ha4YeHne XxapakTepuCTUKU MOrpeLLlHOCTU pesynibTaToB U3MEPEHUMN,
YyCTaHOBJIEHHbIE B nabopatopumn npwu peanusauum METOANKM,
COOTBETCTBYIOLLME MaCCOBOW KOHLUEHTpauum asoTa HuTpaTHOro B npobe cC
n06aBKov, MKr/am>;

A,x — 3Ha4YeHne XapaKTepUCTUKM MOrpeLIHOCTU pe3yribTaTOB U3MepEeHUH,
YyCTaHOBJIEHHbIE B nabopatopumn npwu peanusauum METOANKN,
COOTBETCTBYIOLLME MACCOBOW KOHLIEHTpauuu asoTa HuTpaTtHOro B pabouen
npo6e, Mkr/am°.

Ecnu pesynbTaT KOHTpONbLHOM Npouenypbl K, yooBneTBOpsAeT YCNoButo

|Kk|< K, (11)
17
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npouenypy aHanusa npusHalT yO0BNEeTBOPUTENBHON.

[Mpn HeBbINONHeHMN ycroBust (11) KOHTPONbHYK npoueaypy MOBTOPSIHOT.
[Mp NOBTOPHOM HeBbINOSIHEHUN ycnoBus  (11), BLIACHAKT  MPUYUHGI,
NpUBOAALLME K HEYOOBMNETBOPUTESNbHBIM pesdyribTaTtaM, U MPUHUMAKT Mepbl No
NX YyCTPaHEHWIO.

18
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MpunoxeHue A

(pekomeHngyemoe)

MeToauka
NPUroTOBIIEHUA aTTeCTOBaHHbLIX PAaCTBOPOB Karns a3oTHOKUCIIOro
AP1-N-NO;, AP2-N-NO;, AP3-N-NO;
ANA YyCTaHOBJIEHUA rPagyUpPOBOYHbIX XapaKTepUCTUK Npubopos u
KOHTPOSSA TOYHOCTU U3MEPEHUN MAaCCOBOMN KOHLEHTpaLMn a3oTa
HUTPaTHOro B MOPCKUX BoAax

A.1Ha3sHayeHue n obnactb NpMMeHeHusA

HacTtoawaa metoguka perrnameHTUpyeT npouenypy npUroToBrieHUs aTTeCTOBaHHbIX
pacTBOPOB a3oTa HWUTPATHOro, NpedHa3Ha4YeHHbIX AN YCTAHOBMEHUS rpagyvpOBOYHbIX
3aBUCUMOCTEN U KOHTPOSsi TOYHOCTM pe3ynbTaToB U3MEPEHWA MACCOBOW KOHLIEHTpauuu
asoTa HUTpPaATHOro B MOPCKUX Bogax (POTOMETPUYECKMM MeToOOM C peakTtuBoM [pucca
nocrne BOCCTaHOBMNEHUSA B KAAMNEBOM PeayKTope.

A.2 MeTponorn4yeckue xapakTepucTuku

MeTponornyeckmne xapakTepUCTMKN aTTeCTOBaHHbIX pacTBOPOB NpuBeaeHbl B Tabnuue
A1

TabnwnuyaA.1—MeTponormyeckne xapakTepucTUKn aTTeCToOBaHHbIX PaCTBOPOB a3oTa
HUTPATHOro

« EavHMLb! LLndgp atTectoBaHHOro pacteopa
apakTepucTuka
n3mepeHns
AP1-N-NO;3; | AP2-N-NO3 | AP3-N-NO3

ATTecToBaHHOEe 3Ha4yeHune
MaccoBOM  KOHLEeHTpauuu asoTa mr/gm® 250,0 10,00 2,50
HWTpaTHOro, Mr/am®

"paHunubl norpeLwHocTn
MaccoBOM  KOHLEeHTpauuu asoTa mr/gm® 0,6 0,04 0,03
HuTpaTHoro (P=0,95), mr/am®

A.3 CpeactBa usmepeHuu, BcnomoraTtesnibHble YCTPOUCTBA

A.3.1 Becbl natopatopHble no OCT 53228-2008 BbICOKOro knacca TOYHOCTU, C
Hanbonbwmm npegenom B3gewwmBaHna 200 © M nNpegenomMm AONycKaemMon MNOrpeLuHoCTU
+10 wmr.

A.3.2 Konbbl mepHble no NOCT 1770-74, He HWXe 2 knacca TOYHOCTU, BMECTUMOCTbLIO
250 cm® — 1 wr., 500 cm® — 2 wr.

A.3.3 lMunetka ¢ ogHon otmeTkon no NOCT 29169-91, He HMXKe 2 Knacca TOYHOCTMW,
BMecTUMOCTbI0 5 cM® — 1 wT., 20 cm® — 1 .

A.3.4 CtakaHuuk ans B3sewmBaHus (6tokc) no FOCT 25336-82, Tuna CB-19/9.

A.3.5 BopoHka nabopatopHas no FOCT 25336-82, auameTtpom 56 mm.
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A.3.6 LWnaTenb nnacTMaccoBbIN.

A.3.7 DkcukaTop no NOCT 25336-82, ucnonHenus 2, gnametpom kopnyca 190 mm.
A.3.8 lNpombiBarnka.

A.3.9 Wkad cywmnbHbin 0bwenabopaTopHOro Ha3HayYeHus:.

A.4 PeakTuBbl ANA NPUroToBJieHUA aTTeCTOBaHHbIX PacCTBOPOB

A.4.1 Kanun asoTHokucnbin (kanua Hutpat) no TOCT 4217-77, x.4. (gonycTtumo 4.4.a.).
A.4.2 Boga guctunnuposaHHas no FOCT 6709-72.
A 4.3 Xnopwug kanbums no TY 6—-09-4711-81, 6e3BoaHbIN, u.

A.5 Tpouenypa NnpUroToBrneHUA aTTeCToBaHHbIX pacTBOPOB
A.5.1 MpurotoBneHune artrectoBaHHoro pacteopa AP1-N-NO;

[na npurotoBneHms artTecToBaHHOro pacTteBopa asota HutpaTHoro AP1-N-NOj; Ha
aHanMTU4eCcKNX Becax B3BELUMBAKOT B OlOKCe C TOYHOCTbIO A0 4EeTBEpPTOro 3Haka nocne
zanaton 0,4510 r kanua asotHokucnoro (KNOs3), npenBapuTenbHO BbICYLIEHHOMO B
cywmnbHoM wkady npu 110 °C B TeveHne 1 4 n OxnaxgeHHOoro B 9KcukaTope Haj Xnopuaom
Kanbuusi. KonnyectBEHHO MEPEHOCAT HaBECKY B MEPHYK KONby BMecTMMOCTbio 250 oM,
pacTBOPSIOT B CBEXENPUrOTOBIIEHHON (OCTY>X€HHOW) AMUCTUNNUPOBAHHOW BoAe, O0BOAAT
00BEM pacTBOpa 4O METKM Ha konbe un nepemelumBatloT. epeHoCcAT pacTBOpP B CKASIHKY U3
TEMHOrO CTEKIa C XOPOLUO NPUTEPTON CTEKNAHHON UM NNACTUKOBOW NMPOOKON.

[Mony4eHHOMY pacTBOpY MPUNUCHIBAOT MAaCCOBYI KOHUEHTpauuio asoTa HUTPaTHOro
250,0 mr/am>.

A.5.2 MpurotoBneHue artrectoBaHHoro pacteopa AP2-N-NO;

OTGMpaloT NUNETKOW ¢ odHoM oTMmeTkoit 20,0 cm® pactBopa AP1-N-NO; 1 nepeHocsaT ero
B MepHyto konby BmMecTUMocTbio 500 cm®. O6bem pacTBopa AOBOAAT A0 MeTKM Ha Konbe
CBEXENPUroTOBIEHHOM ANCTUNNUPOBAHHOW BOLOW M NEpeMELLNBALOT.

[MonyyeHHOMY pacTBOpPY NPUNUCLIBAIOT MACCOBYH) KOHUEHTpauuio asoTa HUTPaTHOro
10,00 mr/gm®.

A.5.3 lMpurotoBneHune arrectoBaHHoro pacrteopa AP3-N-NO;

OTGMpaloT NUMETKOW BMECTUMOCTbIO 5 cMm® ¢ ogHoil oTmeTkoit 5,0 cm® pactBopa
AP1-N-NO3; 1 nepeHocaT ero B MepHyto konby BmectumocTtbio 500 cm®. O6bem pacTBopa
A0BOAAT A0 METKN Ha konbe ANCTUNNMPOBaAHHOM BOOOW N NepeMeLLmMBaloT.

Mony4yeHHOMY pacTBOpPY NPUMNMCLIBAOT MACCOBYK KOHLUEHTpaLMiO as3oTa HUTpPaTHOro
2,50 mr/am®.

A.6 PacyeT meTponorn4yecknx xapakTepucTuUK aTTeCToBaHHbIX pacTBOpPOB

A.6.1 PacyeT mMeTponorMyeckux xapakTepucTuK aTTeCTOBaHHOro pactBopa
AP1-N-NO;

ATTeCTOBaHHOE 3HAYEeHME MAacCOBOW KOHLEHTpaLuM as3oTa HuTpaTtHoro Ci, mr/am®,
paccuunTbiBaoT No oopmyrie
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~ m-14,01-1000-1000

CYl
V1011

(A.1)

rae m— macca HaBecku HUTpaTta Kanus, T,
V — BMECTMMOCTb MEPHON KOIObil, CMS;
14,01 n 101,1 — MmonsipHas Macca a3oTa M HUTpaTa Kanms, COOTBETCTBEHHO, I/MOfb.
PacyeT npegenbHbiX rpaHUL BO3MOXHbIX 3HA4YE€HWUM MNOrPELUHOCTN  Aqg, mr/om?,
npuroToBneHus atrectoBaHHoro pacteopa AP1-N-NO3 BbINONHAT no dpopmyre

A—C.. (A—j (A_) (A_) | (A2)
Y7, m V

roe Ciy — npunucaHHoe pactBopy AP1-N-NOj3; 3HavyeHne MaccoBOW KOHUEHTpauum
HUTPATHOro asoTa, Mr/am-;

U — maccoBasi gonga ocHosHoro BewectBa (KNOs) B peaktuse, npunucaHHasi peaktusy
KBanudukauum x.u., %;

A, — npepgenbHoe 3HayeHMe BO3MOXHOIMO OTKIMOHEHMA MacCcoBOW [ONnM OCHOBHOMO
BELLeCTBa B peakTMBe OT NPUNUCAHHOIo 3HavyeHus U, %;

m — macca HaBeCKu HUTpaTa Kanus, r;

A, — npegenbHas BO3MOXHaA MNOrpeLlHOCTb B3BELLMBAHUS, T;

V — BMECTMMOCTb MEPHOW KONOBbI, cm?;

Ay — npefenbHoe 3HayYeHne BO3MOXXHOIMO OTKITOHEHUS BMECTUMOCTM MEPHOW KOnbbl OT
HOMWHANLHOTO 3HaYeHUs!, CM° .

MpepenbHble  rpaHvubl  BO3MOXHbIX  3HAY€HUWA  MOrPELUHOCTU  NPUrOTOBIEHUS
attectoBaHHoro pacteopa AP1-N-NO3 coctaBnstoT

2 2 2
A, =250- [0’2j + 0,0002 +[O’3Oj = 0,59 mr/cm®.
100 0,4510 250

A.6.2 PacueT MeTponoruyeckux xapakTepucTUK aTTeCTOBaHHOro pacTBopa
AP2-N-NO;

ATTECTOBaHHOE 3Ha4YeHMe MacCCOBOW KOHLEHTpaumu asota HuTpatHoro Co, Mr/am,
paccunTbIBalOT Mo hopmyne

C,=—"L (A.3)

roe V4 — 06bem pacTeopa AP1-N-NOs, oTGMpaembiii NUNeTKomn, cM>;

V, — BMECTUMOCTb MEPHON KOrObl, cm®.

PacyeT npegenbHbiX rpaHUL BO3MOXHbIX 3HAYEHWW MNOrPeLUHOCTN Ay, Mr/,u,M3,
npuroToBneHus atrectoBaHHoro pacteopa AP2-N-NO; BbINONHAT No dpopmyrne

2 2 2
Ay =Gy [Bu] [ Bn] 2] (A4)
Cl I/l VZ
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roe C, — npunucaHHoe pactBopy AP2-N-NOj; 3HayeHMe maccoBOW KOHUEHTpaumm asoTa
HUTPATHOrO, Mr/gm®;

Ci1 - npunncaHHoe pactBopy AP1-N-NO; 3HayeHne MaccoBOM KOHLEHTpauuu
HUTpaTHOro asoTa, Mr/gm~;
A1 — npegenbHble rpaHULUbl BO3MOXHbBIX 3HAYEHUWN MNOrPELUHOCTM MPUrOTOBNEHNSA

aTTecToBaHHoro pacrteopa AP1-N-NOs, Mr/om®;

V; — 06bem pactBopa AP1-N-NOg, 0TGMpaeMmbIi NUNETKOMN, CM>;

A, — npefdenbHoe 3Ha4eHWe BO3MOXHOrO OTKMOHeHWs obbema V4 OT HOMMHanNbHOro
3HaueHus1, cm>;

V2 — BMECTUMOCTb MEPHOM Konbbl, CMS;

A, — npefenbHoe 3HayeHVWe BO3MOXHOrO OTKIIOHEHWsi BMECTUMOCTU MEPHOMN Konbbl OT
HOMMWHANBLHOTO 3HAYEHWs!, CM>.

MpegenbHble  rpaHuubl  BO3MOXHbIX  3HAY€HUW  MOrpeLlHOCTU  NPUrOTOBIIEHMS
atTtectoBaHHoro pacteopa AP2-N-NOj coctaBnstoT

2 2 2
A, =10,00- [0’59j +[0’06j +[ 0’4j = 0,039 mr/gm®
250 20 500

A.6.3 PacyeT mMeTponorMyeckux xapakTepucTuK aTTeCTOBaHHOro pactBopa
AP3-N-NO;

ATTECTOBaHHOE 3HaYeHMe MAacCOBOW KOHLEHTpaLMM HUTpaTHoro asota Cs, Mr/am®,
paccuunTbiBaoT No oopmyrie

C,=—"1 (A.5)

roe Vq — o6bem pacteopa AP1-N-NOg, 0TGMpaembIii NUNETKOMN, CM>;

V3 — BMECTUMOCTb MEPHOM Konbbl, cm®.

PacyeT npegenbHbiX rpaHUL BO3MOXHbIX 3HAYEHWW MNOrpPeLIHOCTN  Ag, Mr/p,M3,
npuroToBreHnst attectoBaHHoro pacteopa AP3-N-NO3; BbINONHAKT No doopmyne

2 2 2
a=c, [ A] o[22 (A.6)
¢ 4 v,

roe Cs — npunucaHHoe pactBopy AP3-N-NOj; 3HayeHMe maccoBOW KOHUEHTpauum asoTa
HUTPATHOrO, Mr/am®;

Ci1 — npunucaHHoe pactBopy AP1-N-NO; 3HayeHue mMaccoBOW KOHLEHTpauuu
HWTpaTHOro a3oTa, Mr/aM>;
Ay — npegenbHble rpaHuUbl BO3MOXHbLIX 3HAYEHUA MOrPELUHOCTU MNPUrOTOBIEHMS

aTTecToBaHHOro pacteopa AP1-N-NOs, mr/iom®;
V; — 06bem pacteopa AP1-N-NOg, 0TGMpaeMmbIi NUNETKOM, CM>;
A, — npeaenbHOe 3HayeHWe BO3MOXHOTO OTKMOHEHUst obbema V; OT HOMMHArbHOro

3HaYeHUs!, CM>;
V, — BMECTUMOCTb MEPHOM KOSObl, cm?;

22



PO 52.10.745-2010

AVz — npegenbHoe 3Ha4yeHne BO3MOXHOIro OTKIOHEHNA BMEeCTUMOCTU MepHOVI KOnGbl OT

HOMWHANLHOTO 3HAYEHUs!, CM>.
MpegenbHble  rpaHuubl  BO3MOXHbIX  3HAYEHUM  MOrPELUHOCTM  MNPUrOTOBMEHMUS
attectoBaHHoro pacteopa AP3-N-NOj coctaBnstoT

2 2 2
A, =25 (0’59j +(0’05) +[ O’SJ = 0,026 mr/gm°.
250 5 500

A.7 Tpe6oBaHust 6esonacHoOCTU

Heobxogumo cobniogate obwme TpeboBaHua TexHuknm GesonacHocTn npwu paboTe B
XMMUYecKknx nabopatopusix.

A.8 TpebGoBaHus Kk kKBanudunkauum onepaTtopoB

ATTECTOBaHHbIA pacTBOpP MOXET [FOTOBUTb MWHXEHep unuM nabopaHT co cpeaHuMm
npodpeccroHanbHbiM 06pasoBaHneM, NPOLLEALLIMIA CrieumanbHyo NOArOTOBKY.

A.9 TpebGoBaHus K MapKuUpoBKe

Ha cknaHkM C aTTecToBaHHbIMM pacTBOpaMu [OOMKHbl ObiTb HakmneeHbl 3TUKETKU C
ykasaHuMeM Lumdpa aTTeCcTOBaHHOro pacTBopa, MacCOBOW KOHLIEHTpaUMK a3oTa HUTPAaTHOrO,
MOrpeLLHOCTN ee YCTaHOBMNEHUS U AaTbl NPUrOTOBIEHUS.

A10 YcnoBusa xpaHeHUA

AttectoBaHHbI pactBop AP1-N-NOs; cnegyetr xpaHUTb B XONOAUMbHUKE B TEMHOW
CKnsiHke He Bonee 6 mec.

AttectoBaHHbIN pacTBop AP2-N-NOs cnegyer xpaHuUTb B XONOAUMbHUKE B MMOTHO
3aKpbITON TEMHOW CKNsiHKe He Bonee 5 cyT.

AttectoBaHHbIN pacTBop AP3-N-NO3; ncnonb3yoT B AeHb NPUrOTOBNEHUS, XPaHEHUIO HE
NOANEXMWT.
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MpunoxeHune b

(pekomeHngyemoe)

NMpoBeaeHne hnbTpoBaHUA NPOO MOPCKOU BOAbI
B.1 Ha3HauyeHue u o6nacTb NPpUMeHeHuns

HacTosillee npunoxeHve pernameHTMpyeT npoueaypy npoBedeHust UnNbTpoBaHMS
npo6 MopCcKoW BOAbI NPV HANMYMK B HUX BUAMMOTO KONMMYECTBA B3BELLUEHHbIX YacTul, (MyTh).

b.2 O6opynoBaHue, BcnomoratenbHble YCTPOUCTBA

B5.2.1 Konba ¢ Ty6ycom (ByH3eHa) no FOCT 25336-82, BMecTuMocTblo 500 cm®.

6.2.2 dunbTpbl MembpaHHblie «Bnagunop MO®AC-OC-2» no TY 6-55-221-1-29-89, ¢
pasmepom nop 0,45 MKM unu Opyroro Tuna, paBHOLEHHbIE MO XapaKTepucTukam, Unu
dunbTpbl BymMaxkHble 06€330NeHHbIE «CUHSAS NeHTa» no TY 6—-09-1678-86.

6.2.3 BopoHka BroxHepa N2 1 unun Ne 2 no TOCT 9147-80.

B.2.4 Hacoc BakyyMHbIN nnu BOAOCTPYMHBIN.

6.2.5 TpyOkn nnacTukoBble COEANHUTESbHbIE.

5.2.6 CtakaH no TOCT 25336—82, BMeCTUMOCTbio 600 cm® — 1 LuT.

6.2.7 3Onektponnutka no NOCT 14919-83, c 3akpbITOn cnupanbio U perynupyemomn
MOLLHOCTbIO Harpesa.

6.2.8 dunbTpoBanbHas bymara.

6.2.9 CknsHKa C LWMPOKUM roprioM 1 NpuwnmMdoBaHHOM NpobKon.

B.3 TpeboBaHus 6e30onacHOCTH

Heobxoanmo cobntogatb obuwmne TpeboBaHus TexHWKn 6esonacHocTu npu pabdbote B
XUMUYECKnx nabopatopusix.

B.4 TpeboBaHusa K kBanudukaumm onepaTtopos

dunbTpoBaHne npod MOXET nNpoBOAUTb WHXEHep wunu nabopaHT, uMerLwmmn
crneumanbHyo NOArOTOBKY.

B.5 Cxema npoBeaeHus cpunbTpoBaHUs

Ana o4YnuctkM OT OpraHnYeckMx BellecTB MeMmOpaHHble @UIbTPbl  KUNATAT B
ANCTUNNMPOBaHHON BoAe Tpu pasa no 20 MUH., Kaxabli pa3 meHasa Bogy. N30bITok Bnaru ¢
MeMbpaH nocrie KunavyeHus yaanstoT, NnpomMokas nx o ounbTpoBanbHy bymary. XpaHaT B
CKIISIHKE C LUMPOKMM FOpPsfioM C NpULINnMdgoBaHHOM NPOBKON.

Mpoby Mopckon Boabl PUABTPYOT 4Yepe3d MeMOpaHHbIn unbTp C AnaMeTpom nop
0,45 MKM Unn pUNbTP «CUHSS MeHTay, oTbpackbiBasi Npu 3ToM nepsble 20 cM® dunbTpaTa.
[ns aToro cobmnpatloT yCTaHOBKY B COOTBETCTBUM C pUCYHKOM B.1, nomewatoT omnbTp Ha SHO
BOPOHKN ANs1 (OUNbTPOBaHMA U BKMOYAKT BaKyyMHbIM Hacoc. PaboTy BakyyMHOro Hacoca
Heo6Xxo04MMO MNOCTOSTHHO KOHTPONMPOBATb.
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1 — npoba Boabl; 2 — BOPOHKa Ansa cunbTpoBaHus; 3 — unbTp; 4 — konba ByH3eHa;
5 — BaKyyMHbIN U1 BOAOCTPYWHbIN HAcoc; 6 — TpyOKn coeauHUTENbHbIE.

PucyHok B.1 — YctaHoBka ans gunbTpoBaHus npobbl BOAbI
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KntodeBble crioBa: BoAa MOpCKasi, MaccoBasi KOHUEHTpaLUMa, a30T HUTPATHbIN,
HUTpaTbl, METOAMKA W3MEPEHUN, BOCCTAHOBIIEHNE B KaZAMWEBOM penyKTope,
dooTOMETPUYECKUN METO
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