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BBepgeHue

A30T aBnfeTca  OWOreHHbIM  3NeMeHTOM, HeobxoauMbIM  AOnS
CYLLLECTBOBAHUSI  MOPCKMX  OpraHM3MoB. 3HauuTenbHOE  KONMYECTBO
CBSA3aHHOIO a30Ta COAEPXNUTCA B XMBbIX OPraHn3Max, «MEPTBOI OpraHuke» u
ANCMNEPCHOM BELLECTBE MOPEN 1 OKeaHOB.

MwuHepanbHble hopMbl a30Ta B BOAHbLIX 06beKTax NpeacTaBneHbl, rnaBHbIM
obpasom HUTpaTamMu, HUTPUTaMN, aMMUAKOM N MOHAMU aMMOHUSL.

HutpaTbl 9BNSOTCSA KOHEYHbIM NPOAYKTOM MUHepanmsaumm opraHnyecKmnx
asoTcodepxawmx BewecTB, WX coaepXaHne B BoAde, Kak npaBwuno,
3Ha4YNTENbLHO MpEeBbIWAET coAepXXaHne amMMOHUMHONO U HUTPUTHOrO asoTa.
OTcyTCTBME HUTPATOB B BOAE NPUBOOUT K YTHETEHUKO BOOOPOCHEN, CHUXEHUIO
MHTEHCUMBHOCTM NpoLecca hoTOCMHTE3a, OQHAKO N3DbITOK UX TaKKe NPUBOAUT K
HeraTMBHbIM MNOCNEACTBUAM, Bbl3blBasi Npouecchbl 3BTPOdUpPOBaHUS BOOHOrO
obbekta M yxygweHue kadyectBa BoAbl. CoaepxaHue HUTpPaATOB B BoAax
MupoBoro okeaHa konebnetcsa B LWWPOKMX nMpegenax — OT Hyns 4o
500 — 600 mkr/om® 1 BbiLLE.

CcTOYHMKamMM NOCTYNMEeHUss CcOoeauMHEHMM a3oTa B MNpUpoaHble BOAbl
ABMAIOTCA pasfoXeHUe KIEeTOK OTMEPLUMX OpraHmM3aMoB, MNPUXKU3HEHHbIE
BblaeneHus rmgpobnoHToB, atMocdepHble ocafku, hukcauus mu3 Bosgyxa B
pesynbTaTte XU3HeaeaTenbHOCTN a3oTUKCUpyoLWwmnx 6aktepun. 3HaymTenbHoe
KONMMYEeCTBO as3oTa MOXEeT nonagaTtb B BOAHble OObLEKTbl C ObITOBbIMWU,
CENbCKOXO3ANCTBEHHBIMU U MPOMBbILLIIEHHBIMU CTOYHBIMU BOAAMM.

[MoHMXeHne coaepXaHuss COedMHEHMM as3oTa B BOAOEMax CBS3aHO, B
OCHOBHOM, C MoTpebneHnemM Mx BOAHbLIMW pacTeHnamMn. HekoTopyk pornb B
3TOM npouecce wurpaeT AeHuTpudukauma — nepeBon CBA3aHHONo asoTa B
cBoboagHoe cocTosiHMe. [ns HATPATOB XapaKTEPHO YMEHbLUEHNE COAEPKAHNSA B
BEereTauMoHHbIn Nepuoa 3a CcYeT noTpedbneHnMs BOAHLIMU PaCTEHUSIMU U
YBEIMYEHNE OCEHLIO NP OTMUPAHUM BOAHLIX OPraHM3MOB M MUHEpanmn3aumm
opraHuyeckmnx BellecTB. MakcumanbHOE codep)aHne HUTpaToB HabniogaeTca
B 3UMHWUW Nepuoga.

B ocHOBYy HacTtosdwen MeTOAMKM  MOSIOKEH  MOAMPUUMPOBAHHbLIN
CanoxHukoBbIM 1 ap. [1], meTog Byaa, ApmcTtpoHra n Pnyappca [2].
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PYKOBOOAWMUN OQOKYMEHT

MACCOBASA KOHLUEHTPALUA A30TA HUTPATHOIO B MOPCKON BOJE

MeTtoauka mnamepeHuun hoTOMETPUYECKUM METOAOM
nocrie BOCCTaHOBIIEHUA B KaAMMEBOM peAyKTope

[ata BBegeHusa — 2011-07-01

1 O6nacTtb NnpUMeHeHuUs

1.1HacTtoawmn  pykoBoOAWMA  OOKYMEHT  yCcTaHaBnmMBaeT  MeTOOMKY
n3MepeHuin (ganee — METOAMKY) MacCOBOW KOHLEHTpaUMN a30oTa HATPATHOIO B
npobax MOpPCKUX BOL M BOAAX MOPCKUX YCTbeB pek B AmanasoHe oT 5,0 go
500,0 mkr/om°.

Mpu aHanu3e npob BoAbl C MAcCOBOW KOHLUEHTPaUMEN a3oTa HUTPATHOrO,
npesbiwatowen 500 MKr/am>, AOMycKaeTcsl BbIMNOSIHEHNE W3MEPEHUN Mocne
cooTBeTCTBYylOLWero pasbasneHns npobbl BOOOW He cogepXxallen HUTpaToB
(«6es3HuTpaTHOM» BOAON).

1.2 Hactosawmn PYKOBOAALLMN OOKYMEHT npeaHasHayeH ans
ncnosnb3oBaHna B nabopaTtopusx, ocyuwlecTBndalwmMx HabnwogeHna  3a
COCTOSIHUEM U 3arpA3HEeHMeM MOPCKUX BOA,.

2 HopMmaTtuBHbIe CCbINIKN

B HacTosilem pykoBOAALWEM AOOKYMEHTE WCMONb30BaHbl CCbIIKA Ha
cnegyowmne HopMaTUBHbIE AOKYMEHTLI:

FOCT 12.1.005-88 CCET. ObLwue caHnTapHO-rurmneHmyeckmne TpebosaHmns K
BO34yXy paboyen 30HbI;

FOCT 12.1.007-76 CCBT. BpeaHble BewecTtBa. Knaccudpukaums n obuime
TpeboBaHna 6e3onacHoCcTn

FOCT 17.1.3.08-82 Oxpana npupogbl. 'vgpocepa. NpaBuna KoHTpons
KayecTBa MOPCKUX BOA

FOCT. 17.1.5.04-81 Oxpana npupoabl. [unapocdepa. [lpndopbl u
ycTponctea onsa otbopa, nepBnYHON 06paboTkn n xpaHeHns npod NpUpPOaHbIX
Bog. OOLmne TeXHMYEeCKne ycnosus

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

FOCT P NCO 5725-6-2002 To4HOCTb (NpaBUibHOCTb U MPELU3NOHHOCTD)
METOAOB W pe3ynbTatoB WM3MepeHun. Yactb 6. Kcnonb3oBaHue 3HaYeHuin
TOYHOCTM Ha NPaKTUKe

FOCT P 51592-2000 Boga. O6bume TpeboBaHust kK oT6opy npob
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PMI 61-2003 CW. [Noka3aTtenu TOYHOCTH, npaBUNbLHOCTH,
NPEeLUM3NOHHOCTN METOAUK KOSIMYECTBEHHOIO XMMMUYECKoro aHanusa. MeTtoabl
OLIEHKM

PMIT 76-2004 [ CW. BHyTpeHHWW KOHTPOSib KayecTBa pe3yfibTaToB
KOJSIMYECTBEHHOIO XMMMUYECKOro aHanmsa

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

3 TpeboBaHUA K NOKa3aTtesniaiM TOYHOCTU U3MEPEHUN

3.1Mpn cobniogeHnn Bcex pernameHTUpyemMblx MeETOAMKOW YCNoBUK
NpoBeOeHNUsT  U3MEPEHUN,  XapaKTEPUCTUMKM  MOrPeLlHOCTU  pesyrbTaTta
namepeHna ¢ BepodaATHocTbo 0,95 He [OoMmKHbl  NpeBbllwaTb 3HAYEeHUH,
npuBeaeHHbIX B Tabnuvue 1.

Tabnwuya1-[OdnanasoH nsmepeHnin, 3Ha4eHNa XapakTepuCcTuK
NMOrpeLLIHOCTU N ee COCTaBIIALLNX

Hwnana3oH lNokaszaTtenb [NokasaTternb lNokaszaTenb
N3MepeHun NOBTOPSIEMOCTM | BOCNPON3BOAUMOCT TOYHOCTHU
MaccoBoOW (cpenHekBagpa- " (rpaHuLbI
KOHLIEeHTpaum Tnyeckoe (cpegHekBagpaTuy | MOrpeLwwHoCTN nNpu
N asora OTKITOHEHME €CKOe OTKITOHEHMEe BEPOATHOCTM
HUTPATHOro | 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
BKITHOM.

3.2[Mpn BbINOMHEHUM U3MEPEHUA B pa3baBfeHHbIX nNpobax norpeLHoCcTb
N3MepeHnsa He npesbillaeT BennynHbl Ay, BblYUCNIAEMON No hopmyne

Ap=Am, (1)

roe A — norpeLlHoCcTb N3MEPEHUN MaCCOBOW KOHLIEHTpaUMM a3oTa HUTPATHOro
B pa3basneHHou npobe no tabnuue 1, MK/ OMm>;

n - cteneHb pasbaBneHus.
2
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4 Cpe,EI,CTBa M3MepeHMl71, BCnomMoraTtesibHbie yCTpOﬁCTBa,

pPeaKTnBbl, MaTepuasnbl

4.171pn  BbINOSITHEHUN U3MEPEHUN TPUMEHSIOT Ccriegylowne cpencrea
N3MepeHuin 1 BCromoraTesbHble YCTPONCTBa:

— cnekTpodoToMETp NMoboro Tmna, pabotarowmnm Ha AnvHe BOMHbl 543 HM,
C npegenomMm abConNTHOWM OOMyCKAaemMon MNOrpelHocTn  KoadhduumeHTta
nponyckaHna He 6onee 1 %, c kroBeTamu anmHon 10 n 50 mm;

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

— Becbl nabopatopHble no NOCT 53228-2008, cpeaHero knacca TOYHOCTH,
c npegenom B3sewmsaHna 200 T;

— pH-meTp nwboro TMnNa C UM3MeEpUTESNbHBIM U  BCAOMOraTesbHbIM
anekTpogamuM (UM C KOMOWHUPOBAHHBLIM 3IEKTPOAOM), C MOrpPELLUHOCTbIO
namepenus pH He npesblwatowen = 0,01 eq. pH;

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

— posaTtop nabopatopHbin no NOCT 28311-89, nepemeHHOro obbema c
HaKkoHeYHukamu 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 WT.;

— nunetka ¢ oaHon meTtkonm nmo FOCT 29169-91, He HuxKe 2-ro Krnacca
TOYHOCTU, BMECTUMOCTbIO 25 cM® — 1 WwT.,5 cM® — 2 WwT., 2 cM® — 1 WT.;

— npo6upka no FOCT 25336, BMecTUMOocCTbo 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.;

— konbbl koHu4veckue 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®;

— CTakaHuyuMkm ans B3eewmBaHus (6rtokebl) no FOCT 25336-82, Tuna
CB-19/9;

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

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

— NanoYKN CTEKISAHHbIE;

— akcukatop no NOCT 25336-82, ncnonHeHna 2, ¢ gMamMeTpoM Kopnyca
190 mm;
3
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— akBaguctunnatop 49—-4-2 no TY-16-10721-79;

— XONnoaunbHUK ObITOBOW;

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

— TpyOKa CTeknsHHaga n3orHyTas;

— MNacTUKoBble TPYOKM coeanHUTESbHbIE.

MpwunmedyaHue — [onyckaetcs UCNonb3oBaHUe APYrnx TUMNOB CPEACTB U3MEPEHUN,
nocyabl W BCNOMOratenbHOro o6opygoBaHUSA, B TOM 4MCNE WMMOPTHbIX, WUMELMX
aHanornyHble unu ny4yine MeTpPoriorMyeckne xapakTepucTuKu.

4.27Npn BbIMNONHEHUN WN3MEPEHUN NPUMEHSIOT Criegylolme peakTuBbl U
mMartepuansbl:

— Kanui asoTHoKkucnbIn (kanusa Hutpat) no FOCT 421777, x.u.;

— HaTpun a3oTUCTOKUCTTbIN (HaTpust HUTPUT) no TOCT 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 wnu kagmMui MeTannMyeckmin B nasoykax no
TY 6-09-5434-88, u.ao.a.;

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

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

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

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

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

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

— antoMuHunga 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 ob6e33onieHHble no TY 6-09-1678-86, «benas
nexHTa;

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

MpwumeuyaHwne — [JonyckaeTcsd UCNOMb30BaHME peakTMBOB M MaTepuaros,
N3roTOBMIEHHbLIX MO APYroN HOPMATUBHOWM W TEXHUYECKOW OOKyMEHTauuu, B TOM 4ucne
UMMOPTHbIX, C KBanuuKaunen He HUxXe ykasaHHOW B 4.2.
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5 MeToa uamepeHun

doToMeTpHUYECKN METOL onpeaernieHnsi MacCoBOW KOHLEHTpauun asoTa
HUTPATHOrO  OCHOBaH Ha  BOCCTAHOBMEHWM  HUTPATOB  OMEOHEHHbLIM
MEeTannMyeckKum KagMmem OO HUTPUTOB WU MOCMeAyllWeM onpeaeneHum
obpasylwmxcsa HUTPUTOB MO peakuum C peaktmBom [pucca. Makcumym
ONTMYECKON MNSIOTHOCTU B CMEKTPEe MOSyYEHHOro nNpu 3TOM asoKpacuTens
HabnogaeTcsa npn 543 HM.

6 TpeboBaHMA 6e30MacHOCTU, OXpPaHbl OKpPYXalLen cpeabl

6.1 Npn BbINONHEHUN U3MEPEHNI a30Ta HAUTPATHOrO B Npobax MOPCKMUX BOA
cobnogaoT TpeboBaHMst ©e30NacHOCTKW, YCTAHOBMNEHHbIE B HaUMOHASbHbIX
cTaHgapTax v B npasunax [3].

6.2[l0 cTeneHM BO3OEUCTBUA Ha OpraHM3M BpedHble BellecTBa,
ncnonb3yemMble Npu BbIMNOSTHEHUN U3MEPEHUIN, OTHOCATCH K 2 U 3-MYy Kraccam
onacHoctn no NOCT 12.1.007.

6.3 MaccoBasa KOHUEHTpaLUmMs BpeaHbIX BELLECTB B BO3ayxe pabouyern 30HbI
HEe  OO/MKHO  nNpeBblaTb  YCTAHOBMEHHbIX  MNpeaenbHO  AOMYCTUMbIX
KoHueHTpauun B cootBeTcTBum ¢ FOCT 12.1.005.

6.4lMpn pabote C negdHoOM YKCYCHOW KUCNOTOW PYKN [OOMMKHbl BObiThb
3alUuLLEHbI PE3MHOBBLIMU NMepYaTkamu, rnasa — 3alnTHbIMKU OYKaMW.

6.5Paboty no nonydeHuo KagMmMeBbIX OMUIIOK U OMEOHEHWUIO
MeTansIMyecKoro Kagmus criegyeT nNpoBOaUTb B PE3NHOBLIX NepyaTKax.

6.6BpegHo pgencTsyowme BewlecTBa nognexar cbopy u ytunusaumm B
COOTBETCTBUM C YCTAHOBMNEHHBIMU NpaBUamu.

7 Tpe6oBaHuA K KBanudmkaumm onepaTopoB

K BbINOMTHEHUIO M3MEPEHUN KU 0OpaboTke MX pe3ynbTaToB AOMNYyCKalTCs
nuua ¢ npodeccnoHanbHbIM 0bpazoBaHMEM, OCBOMBLLUME METOANKY, CO CTaXKEM
paboTbl B NabopaTtopum He MeHee 6 Mec.

8 YcnoBusa BbINONMHEHUA U3MEPEHUN

[Mpn BbINONHEHMN M3MEPEHU B nabopaTtopun AOSMKHbI BbiTb COBNIOAEHDI
cnegytouime ycrioBusi:

- Temnepartypa Bo3ayxa (22+5) °C;

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

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

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

9 OT60p U XpaHeHUe Npob

Otbop npob6 npousBoaar B cootBetctBUM ¢ [OCT 17.1.5.05,
FOCT 17.1.3.08 n TOCT P 51592. O6opynosaHune ans otéopa npod A0SMKHO
cooTtBetTcTBoBaTh OCT 17.1.5.04 nTTOCT P 51592.

Mpobbl MOpckon BOAbl ANSA OnpeaeneHns asoTa HUTpATHOro otéuparoT B
CKMSAHKA C NMOTHO 3aKpbiBaloWmMmMmca npobkamu, nnubo B MNONNITUNEHOBbLIE
cocyabl, NpeaBapuTernbHO ABaXAbl MPOMbITbIE TOM e BOA4OW BMECTUMOCTbLIO
250 cm’.

AHanus npob pomkeH npoBoauTbes B TedeHne 5-10 4 nocne otbopa
NpoObl. BO3MOXHO XpaHeHne Npod B TeyeHne cyTok B TemHoTe npun 0—4 °C mnnu
B 3aMOpPOXEHHOM BMAE B TedeHuMe Mecsua. OxnaxgeHHbiM npobam nepen
aHanu3om HeobxoaMmo AaTb HarpeTbCsl 40 KOMHATHOM TeMnepaTypbl.

10 NMoaroToBKa K BbIMNOSTHEHUIO U3MEPEHUN

10.1MpurotoBneHue pacTBOpPOB U peakTUBOB
10.1.1 PacTtBop peakTuBa 'pucca n3 roroBoro peakrmba

B Orwokce B3ewmnsatoT 10 r cyxoro, pactepTtoro B CTyrnke 4o OAHOPOAHOM
Macchl peakTusa [pucca u pacteopsitoT ero B 100 cm® 12 %-Horo pactsopa
YKCYCHOW KucnoTbl. PactBop unbTpyloT 4epe3d unbTp «benas neHtay.
XpaHAT B CKNSIHKE U3 TEMHOro CTeKfia C MNpuTtepTon UM nonmaTUeHOBOW
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 TroTtoBAT  HenocpeACTBEHHO  nepen
ynotpebrieHnem, cmelumBas paBHble 0ObeMbl pPacTBOPOB CyribddaHUITOBOW
KMCNOTbI U 1-HapTUNamMmHa.

10.1.2.1 PactBop cynbdaHuUNoBOM KUCIOTbl FOTOBAT pacTtBopeHuemM 1 1
cynbdaHnnoBoi kucroTbl B 300 cm® 12 %-HOit YKCYCHOW KucrmoTbl. [Ons
YCKOPEHUSI PacCTBOPEHUSI CMeCb MOXHO crierka nogorpetb B ropsiyen Bofe.
PacTBop yCTOWYMB B TE€YEHME HECKOSNbKUX MecsueB Mpu XpaHEeHUU B TEMHOM
CKNSAHKe.

10.1.2.2 PactBop 1-HadpTMnamunHa rotoBAT pactesopeHuem 0,2 r 1-
HadpTUNaMnMHa B HECKOSIbKMX Kanndax JiegssHoM  YKCYCHOWM  KUCNOTbl  C
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nocrnegywowmnm cmewmsanmem ¢ 300 cM® 12 %-Hol YKCYCHOW KMUCHOThI.
[lonyckaeTtcs okpalumMBaHue peaktuea 1-HadpTMNaMmunHa B cnabo-po3oBbIv LBET.
[MonyyYeHHbIW pacTBOP XPaHAT B TEMHOU CKMSAHKE.

10.1.3 Kucnota ykcycHasa 12 %-Has

PactBop YyKCYCHOM KUCIOTblI FOTOBAT pasBegeHneM OUCTUINIIMPOBAHHOM
Bogon 25 cM® neasiHoi yKCcycHoun kucrnotbl go 200 cm®. XpaHAT B CKIMAHKE C
npuTepTomn NPobKom.

10.1.4 PactBop Meau cepHokucrnon 5-soaHou (cynbdaTta meam)

B mepHoii kon6e BMecTumocTblo 1000 cm® pactBopsitor 20 r cynbdaTta
Mean B AUCTUNNNPOBaAHHOW 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 KagmMmeBblX
OMWNOK N NMPOMbIBAIOT HECKOSNbLKO pa3 AUCTUNNIMPOBAHHOM BOAbI NOAKUCIEHHOWN
M3 pacyeta 1—2 Kannu KOHLEHTPUPOBAHHOM CepHOM KMCnoTbl Ha 500 cm® Boapb!.
MpoMbIBHYIO BOAY CnMBatoT U AobaensioT B konby 500 cm® pacTBopa cynbdaTa
mMean no 10.1.4. NHTEHCMBHO MNepemelmBaloT OO nonHoro obecuseynBaHus
pacTBopa cynbdara meam

[Onsa nonyyeHna KagMMEBBLIX OMWUIIOK, KagMWEBYHD MNanouvky M3MenbvarT
rpybbiM HanUNbHUKOM. Pasmep onnnok gormkeH 6biTb OKONo 1-2 MM.

OmMegHeHHbIN KagMUA NPOMbIBAOT HECKOSIbKO pa3  AUCTUNIIMPOBAHHOWM
BOJOW 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
rMAOpooKUcKH Hatpus u 60 cm® aucTunnupoBaHHOW Boabl. lepemelunBaioT
CTeKnaHHOM nanoykon. OCTOPOXHO, PacTBOP CUIbHO HarpesaeTcs!

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 nepenuBaldT B KOHUYECKYID UMK
NIIOCKOAOHHYI0 KONnby BMecTUMOcTbio 1 Am® 1 npubasnsioT 40%-Hblit pacTBOp
NaOH posoas pH pactBopa go 12,3—12,6. Heobxoanmo nNpOKOHTponnpoBaThb
pH pactBopa ¢ nomouibo pH-meTpa nnm No yHuBepcasibHOW WHAWUKaTOPHOM
bymare.
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PacTtBop ycCTOMYMB MNpu XpaHeHUM B MNONMUITUIEHOBOM Mocyde, nepen
npuMeHeHneM HeobxoaAnMMO NPOKOHTpoNupoBaTh pH pacTteopa.

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

[na npurotToBrneHna pacteBopa HUTpaTa Kanus ¢ MacCoBOM KOHUEHTpaunen
asota HutpatHoro 100 mr/om® B3BewwuBawoT B Giokce 0,3610 r KNOs,
npegBapuTenbHO BbICYLEHHOro B cywunbHoM wkady npy 110 °C B TeyeHue
1 4 N oxnaxgeHHoro B 3KCMKaTope Hag Xropuaom kanbuusi. KonnyecTBeHHO
NepeHOCST HaBecKy B MepHytlo Konby BMecTMMocTbio 500 cm®, pacTBopsiioT B
HeBONbLIOM KONM4ecTBe ANCTUNNMPOBAHHOM BOAbI N 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 KOHLUEeHTpauuenm asoTta
HUTpaTHoro 500 mkr/am’

[lna npurotoBrneHna pacteBopa HUTpPaTa Kanus ¢ MacCoBOM KOHUEHTpaunen
asoTta HutpartHoro 500 MKI/AM® MUNeTKoW C OOHON METKOA otbupatoT 5 cm’®
pacTBopa HUTpaTa Kanus KoHueHTpaumeit 100 Mr/amM® n nepeHoCST B MEPHYH0
kondy BmectumocTtbto 1000 cm®. O6bem pacTBopa 4OBOAAT A0 METKM Ha Konbe
AVUCTUNNMPOBaHHOW BOAOM U nepemelumnBatoT. MaccoBasi KOHUEHTpaUus asoTa
HUTpaTHOro B pacTBope coctaensieT 500 mkr/am>. FoToBAT He MeHee 3—4 am°
pacTBopa.

10.1.10 Ctabunuaunpyrowmim pacTtesop

CTtabunumsnpyowmnm pacTBop rotoBAT B CKIsiHke Byrnbdga BMeCTUMOCTbIO
5 om® B KOTOpYl0 mepenuto 3—4 am® pacTBopa HWTpaTa Kanus ¢ MacCOBOVA
KOHUeHTpaumen 500 mkr/om®. OosoasT pH pactBopa HuTpaTta kanua oo 9,6
npudasneHnem pacrtsopa TpunoHa b, KoHTponupya pH pactBopa ¢ NOMOLLbHO
pH-meTpa unun no yHnBepcanbHON MHANKaTopHOW Bymare.

10.1.11 PacTBOp HUTpUTaA HaTPMA C MAcCCOBOM KOHLIeHTpauuewn asoTa
HUTpUTHOro 250 mr/am®

Bagewwnsator B 6tokce 0,3080 r HuTpuTa HaTpusa, npenBapuUTENbHO
BbICYLLEHHOrO B CyLUMMbHOM WKady npu Temnepatype 110 °C B TeyeHne 1 4 u
OXNaXXOEeHHOro B SKcuKaTope Hag xnopuaom Kanbumda. KormyecTBEHHO
NepeHOCAT HaBECKY B MEpHYI0 KOMby BMeCTUMOCTbI0 250 cM®, pacTBOpSIOT B
ONCTUNNIMPOBAHHOW  Bode, doBoAAT OObEM pactBopa OO METKM ¢
nepemMeLumBatoT. [lepeHoCAT pacTBOp B CKMSAHKY M3 TEMHOMO CTEKMa C XOpOoLlOo
NPUTEPTON CTEKNAHHOW UKW NNAacTUKOBOW NMPOOKON.
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PacTBop MOXHO XpaHUTb B XOnoAunbHUKe He bonee mecsua.

10.1.12 PacTBOp HUTpUTA HATPUA C MaAacCOBOM KOHLIeHTpauuen asoTa
HUTpUTHOro 500 mkr/gm®

OT6upaloT nUneTkoil BMecTuMocTbio 0,5 cM® pacTBOp HUTpUTA HaTpust C
MacCOBOW KOHLEHTpauuen asoTta HUTpuTHoro 250 Mr/om° NepeHocAT ero B
MepHYto konby BMecTuMocTbio 250 cm. O6bem pacTBopa AOBOAST A0 METKM
Ha konbe ANCTUNNMPOBAHHOW BOAOW N NepeEMELLMBALOT.

PacTBop XxpaHEeHUI0 He NOLNEXUT.

10.1.13 Kagmuun xnopuctbin 10%-HbIn

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

10.1.14 Okcup anroMuHuA

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

10.2MNoaroroBKka KagMMeBOro peaykropa

Peoyktop Ansi BOCCTAHOBIIEHUSI HUTPATOB OO HUTPUTOB AOSMKEH ObiTb
CHab>xeH W3O0rHyTOM CTEeKMsHHOW TPYOKOM («ryCbKOM») ANfs npefoxpaHeHus
OME[HEHHOro Kaamusi OT BbICbIXaHUA (BEPXHAA TOYKa rycbka OOrbkHa ObiTb
Bbllle YPOBHSA Kaamusi B pegyktope — puc. 1). Bce yactu pefykropa
3aKpenIsaTCs Ha WwTaTuBe.

[Mepen 3anosiHEHMEM KagMWEM penyKTop HanoSHAT AUCTUNNMPOBAHHOW
Bogon. OMegHEHHbIN KagMUN NEPEHOCAT B PeAyKTOp, HEMPEPbLIBHO NOCTYKMBAS
No ero CTeHKam CTEKMNAHHOM Nasio4Kkon C PE3NHOBLIM HAKOHEYHWKOM 414 TOro,
4TOObI MeTann yknaablBasncsa nrioTHO 6e3 NyCcToT 1 BO34YLHbIX NMy3blpbKOB. [Mpn
BHYTPEHHEM AnameTpe KOonoHknm 1,8 cM BbIcOTa Cnost KagmMusi AOSKHa
coctaBnaTtb 15-17 cm.

3anofiHeHHbIM  PeaykTop  MNPOMbIBAOT  AUCTUNINMPOBAHHOW BOOOW C
no6aBkoi LenoyHoro pacteopa TpunoHa b (2 cm® pactBopa TpunoHna B Ha
100 cm® AucTURNMpoBaHHON BoAbl). 3aTem MponyckalT yepe3 peayktop 3—4
am® ctabunusupyioLLero pacteopa, npurotoneHHoro 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 BNastHHOW CTEKNAHHOW NMNacTUHOW;
2 — BOPOHKA; 3 — U30rHyTasi CTeKNsHHas Tpybka («rycek»);
4 — coegnHuTenbHas Tpybka.

PucyHok 1 — KagmueBbin pegykTop
10.2.1 OnpepeneHve onTUMarbHOM CKOPOCTU paboTbl peayKTopa

[ns onpepeneHns onTUMarnbHoM ckopocTn 6epyT 3—4 nopuumn no 100 cm®
cTabunmanpyroLLero pacteopa 1 NponyckarT UxX Yepes peaykTop CO CKOPOCTbIO
B uHTepBane 8-10 cm’/MuH. Mepsble 50-55 cm® kaxaoit mopuwmu pacTBopa,
npoLuesLLero Yepea peaykTop, oTbpackiBaioT, nocrneayowme 25 cm® otéupaioT
B KOHWYeckylo Kkonby, gobasnsioT 1,25 cm® peaktvBa pucca M yepes uac
N3MEPSIOT ONTUYECKYD MIOTHOCTb. CpaBHMBAKOT ONTUYECKME MNIIOTHOCTU
pacTBOPOB, MOJSIyYEHHbIE MPU PasHbIX CKOPOCTAX uUcTedeHusi. OnTumaribHOM
SBMSIETCA CKOPOCTb, MNpPM KOTOPOW ONTUYeckass MrOTHOCTb pacTBopa
MakcumarnbHa.

Korga onpegeneHa onTtuManbHas CKOPOCTb WCTEYEHUS, MONOXeHWe
BEPXHEro kpaHa dukcupyeTtcs, n pabota ¢ peayKTopoM BeAeTCsl TOMbKO MNpu
MOMOLLM HUKHETO KpaHa.

10.2.2 OnpepeneHue cTeneHM BOCCTaHOBMEHUA peayKTopa

[lna onpegeneHnsa cteneHn BOCCTAHOBIIEHUS peayKTopa crneayeT CpaBHUTL
ONTMYECKYID NMNOTHOCTb CTabunuampyrowero pactBopa, Mofy4eHHOro npu
NpoOnycKkaHUN ero 4yepes3 peaykrop ¢ ontumarnbHom ckopoctbio (no 10.2.1), c
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ONTUYECKOM MNIIOTHOCTBbIO pacTBOpa HUTpUTA HATPUS C KOHUEHTpauuen asoTta
HUTpUTHOro 500 mkr/am°. [ns aTtoro k 25 cm® pacTBopa HUTpUTa HATpUs C
KOHUEeHTpaunen asota HutputHoro 500 mkr/gm® no6aesutb 1,25 cm® peakTunsa
["pncca n Yepes Yac M3MepPSIKT ONTUYECKYO NITOTHOCTL pacTBopa.

OpHoBpeMeEHHO crieayeT npoBecTUM onpedesieHne  Xosriocton  npoObl
(AncTnnnMpoBaHHOW BOAblI NPOBEAEHHON Yepe3 BCe CTaaun onpeaenieHvs) u
BBECTW MOMpaBKy Ha cogepXaHue asoTa HUTPATHOro B AUCTUMANIMPOBAHHOM
BOAE.

CTeneHb BoccTaHOBNEHUS, %, onpeaenseTcs no popmyne

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

roe A(NO3) — onTudeckad nMAOTHOCTb MPOMNYLLEHHOrO €  ONTUMasibHOM
CKOPOCTbIO CTabunmsnpyroLLero pactsopa 3a Bbl4ETOM OMNTUYECKOW MIOTHOCTU
X0nocToun Npobsl;

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

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

10.3MpurotoBneHmne rpagynpoBOYHbLIX PacCTBOPOB

10.3.1 ['pagyupoBoyHble pacTtBopbl rotoBAT M3 [CO C KOHUEHTpaumen
HuTpaT-uoHa 1,00 Mr/cm® (kOoHUeHTpauus asoTa HuTpaTHoro 0,2257 MI'/CMS).

[nsa npurotoBneHuns rpagynpoBoYHoOro pacteopa Ne 1 BCcKpbiBalOT amnysny u
ee CoAepXmmMoe MEPEHOCAT B CYyXyl YUCTYH Npobupky. C NOMOLLLI YMCTOM
CYXON rpagyvupoBaHHON NUMETKM BMECTUMOCTbIO 5 cm® oTbupatot 4,45 cm®
pacTBOpa W MepeHOCHT B MepHyto konby BmecTumocTbio 100 cm®. O6bem B
konbe pOoBOAAT OO METKM OUCTUNNMPOBAHHOW BOAOW M MNEPEMELLUNBAIOT.
MaccoBasi KOHUEHTpauusi HUTpaTHOro asoTa B rpagyMpoBOYHOM pacTBoOpe
coctasnsieT 10,0 mr/om°.

[‘papynpoBoYHbIM pactBop Ne 1 XpaHAT B XOnoawusibHWKE B TMOTHO
3aKpbITON CKNsSAHKE He Bonee 5 cyT.

[Ans npurotoBneHus rpagympoBoYHOro pactesopa Ne 2 nuneTkon ¢ ogHOM
oTMeTKol oToupatoT 25,0 cm® rpagympoBoyHoro pacteopa Ne 1, nomeluaioT ero
B MepHyw Konby BmectumocTbio 100 cM® M [OoBOOAT OO0  METKM
ancTunnnpoBaHHon Bopon. MaccoBasi KOHUEeHTpauua HUTPATHOro asoTa B
rpagynpoBo4HoM pacteope Ne 2 coctaBnsieT 2,5 mr/am®’.

[pagynpoBOYHbIN pacTBop N2 2 XpaHeHWUIo He NOLNEXNT.

10.3.2 [lpu otcytctBun CO ponyckaeTca B KayecTBe rpagyMpOBOYHbIX
pacTBOPOB WCMOJSIb30BaTb aTTeCTOBaHHble pacTBOPbl as3oTa HUTPATHOrO,
NPUroTOBMEHHbIE W3 Kanusl as3oTHOKMCAoro (HuTpaTta kanus). MeTtoguka
NPUroTOBNEHNSA aTTECTOBAHHbLIX PACTBOPOB NpUBEAEHA B NPUMOXEHUN A.
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11 YcTtaHOBeHue rpagaympoBOYHbIX 3aBUCUMOCTEN

11.1 Ong BbINOSIHEHUA WU3MEPEHUN YCTaHaBNUBAKT rPagynpoOBOYHbIE
XapakTepuUCcTUKM B OBYX AManasoHax MacCOBbIX KOHLEHTpauun asoTa
HUTPATHOrO.

[nana3oH 1 Ans mMaccoBbiX KOHUEHTpauun asota HuTpaTtHoro ot 5 go 100
MK/ oM.

Ans npurotoBneHnss ob6bpasuoB ONA rPagyympoBKM B MEPHble KONObI
BMecTUMOCTbi0 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 MacCcoBOM KOHUEHTpauuem HuTpaTHoro asota 2,5 mr/gm®  O6beMsl
pacTBOPOB AOBOAAT 4O METOK Ha Konbax ANCTUNNMpoBaHHOM BOOOMN.

MaccoBas KOHUEHTpauusi asoTa HUTPATHOroO B MOJSyYEHHbIX pacTBOpax
cocTaBuT cootBeTcTBeHHO 0; 5,0; 10,0; 20,0; 40,0; 60,0; 80,0; 100,0 mkr/om®.

[nana3oH 2 gna mMaccoBbIX KOHUEHTpauun asota HuTpaTHoro ot 100 go
500 mkr/om®.

Ans npurotoBneHnss obpasuoB ONA rPagyvmpoBKM B MEPHble KONObI
BMecTUMOCTbio 100 cM® ¢ NoMOLLbIO rpagyvpoBaHHbIX Nunetok 1, 2 n 5 cm®
npunueatoT 0; 1,0; 1,5; 2,0; 2,5; 3,0; 4,0; 5,0 cm® rpagyvpoBOYHOro pacTtBopa
Ne 1 ¢ maccoBoWn KOHUEHTpauunen HuTpaTHoro asota 10,0 Mr/am®.

Ob6bembl pacTBOpOB O0OBOAAT OO0 METOK Ha Konbax AuCTUNIMpOBaHHOW
BO/OMN.

MaccoBas KOHUEHTpauusi asoTa HUTPATHOrO B MOJSyYEHHbIX pacTBopax
coctaBut cootBetctBeHHo 0; 100; 150,0; 200,0; 250,0; 300,0; 400,0;
500,0 mkr/gm®.

11.2 Ina ycCTaHOBMEHUs PagyMpoBOYHbIX XapaKTepuUcTuk obpasubl
nepenuearoT B KOHMYECKne Konbbl BMecTumMocTbio 150 cM® u npoBoaaT
ornpenereHne B cootTsetTcTeum ¢ 14.1.

PacTBopbl aAnsa rpagyMpoBKN C KOHLEHTpaunen HuTpaTHoro asota ot 5,0 go
100 mkr/gm® N3MepAT B KloBeTe AnnHom 50 mm, obpasubl C KOHLUEHTpaumen ot
100 pgo 500 wMmkr/om® B kioBeTe AnuHo 10 MM OTHOCWUTENBHO
anctunnupoBaHHon Bodbl.  ONTMYECKYyld MAOTHOCTb  XOJSIOCTOro  OnbliTa
(pacTBopa, He cogepxawero AobaBkM asoTa HUTPATHOIO) N3MEPSIIT B 0benx
KtoBeTax. 3Ha4YeHne ONTUYECKOM MIOTHOCTU XOSNIOCTOro OnbiTa BblYUTAKT U3
ONTUYECKOM NNIOTHOCTU PacTBOPOB, coaepXalmx AodaBku a3oTa HUTPATHOrO.

[0 cpegHUM 3Ha4YeHuUsIM OMNTMYECKOM MNSIOTHOCTU B 3aBUCMMOCTM OT
KOHLUEHTpauMn asoTa HUTPATHOro CTPOAT rpaduk — rpagympoBOYHYHO
XapaKTEPUCTUKY.

11.3 pagynpoBOYHYIO 3aBUCUMOCTb HEOHXOAMMO YCTaHaBNMBAaTb HE pexe
OOHOro pasa B rog v obgasaTenbHO KaXabl pa3 Nnocrie NpUroToBfEHNA HOBbIX
pacTBOPOB UMK PerynmpoBkun npmbopa.
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12 KoHTponb cTabunbHoOCTH rpagynpoBOYHOMN

XapakTepucTukKkmn

12.1 KoHTponb cTabunbHOCTU rpagynpoOBOYHON XapakTepUCTUKM NPOBOOAT
KaXkabl pa3 nepen BbIMNOSIHEHMEM U3MEPEHU MAaCCOBOW KOHLEHTpaLUM a3oTa
HUTpaTHOro B cepun npob. CpeacrBamu KOHTPONsa SABRAAKOTCS obpasubl,
ncnosib3yemble Ona yCTaHOBNEHUA rpagynpoBoYHOn 3aBmcmumocTu rno 11.1 (He
MeHee 3 NS KaXXaown rpagynpoBOYHOM 3aBMCMMOCTK). [lonyckaeTcs NpoBOoaUTb
KOHTPOJSIb  CTAbUNbHOCTU rpagyMpoOBOYHON XapakKTepUCTUKM Ofi8  OOHOro
AnanasoHa U3MepeHun, ecrniv BTOpPOM Auarna3oH He byaeT vcnorb3oBaH Afis
pacyeTa pe3ynbTaToB aHanu3a B JaHHOW cepumn Npob.

12.2 'pagympoBOYHaa XxapakTepucTuka cuuTaetca ctabunbHon npwu
BbIMOSIHEHUM CrieAyroLLero ycnosus

|X—C|SOR, (3)

roe X — pesynbTaT KOHTPOSbHOrO MacCoOBOM KOHLIEHTPaLUKM a3oTa HUTpPaTHOro B
ob6pasue, MKr/am>;

C — npunucaHHoe 3Ha4YeHne MacCcoOBOW KOHLEHTpaL MM a3oTa HUTPaTHOroO B
o6pasue, MKr/am>;

OrR — MNokasatenb BOCMPOU3BOAMMOCTM AN KOHueHTpauum C B
COOTBETCTBUM C Tabnmuen 1, mkr/am®.

Ecnu ycnosue cTabunbHOCTM He BbINOMHSAETCS Ang ogHoro obpasua ans
rpagympoBkn, Heo6XoaMMO BbIMNOMHUTL MOBTOPHOE M3MepeHue 3Toro obpasua
ANS UCKIOYEeHUs pesynbTaTta, cofepxawlero rpybyto norpewHocts. [lpu
MOBTOPHOM HEBbLINOSIHEHUN YCMNOBUSA, BbIACHAIOT MPUYMHbI HECTAOMMIBHOCTH,
YCTPaHSAT UX U MOBTOPSIOT U3MEPEHNE C UCMONb30BaHNEM ApYrMx obpasLos,
npegycMOTPeHHbIX MeToaukon. Ecnun rpagympoBovHas xapaktepuctmka BHOBb
He OyaeT yooBneTBopAThb YCoBuio (3), ycTaHaBNMBaKOT HOBYIO rPagnpOBOYHYHO
3aBMCUMOCTb.

12.3 Pa3HOCTb Mexay pesynbTatoM u3aMmepeHnss X U 3Ha4YeHueMm
NPUNMCaAHHON MAacCcoBOW KOHUeHTpauun C aomkHa MMETb Kak NoSOXUTENbHOE,
Tak u oTpuuaTtenbHoe 3HadeHne. Ecnn Bce 3Ha4YeHNs MMEKT OAMH 3HaK — 3TO
CBUAETENbCTBYET O HanNM4MmM cuctemaTudeckon ownbkun. B aTom cnyyae takke
TpebyeTcsa yCTaHOBUTb HOBbIE rPaAMPOBOYHbIE 3aBUCMMOCTH.

13 YcTpaHeHne MmeLwarLWwmnx BIIMAHUN

13.1 Ecnn npobbl MOPCKOM BOAbI MYTHbIE X (PUNBTPYKOT B COOTBETCTBUN C
npunoxeHnem b.

13.2 B cnyyae npucytcTtBua B MOPCKOW BOAE CepoBOAOpoaa, ero yaansoT
ocaxpgeHnem npu gobasneHnn 10 %-Horo pacteopa xnopuaa kagmus. [Npobbl,

13
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obpaboTaHHble XNopuaoM KagmMud, OUNBbTPYIOT 4Yepe3 BymaxHbl UNbTP
«benas nexHTay.

13.3 lpobbl MOpckOM BOAbl, COAepXalune TrymMycoBble KUCIOTbl (4TO
XapakTepHO, B 4acTHOCTU, ONs npubpexHbix Bog banturckoro, A30BCKOro
mopen n CeBepHoro Kacnusi), nepen BbINONHEHMEM aHanun3a obpabaTtbiBatoT
OKCUOOM asntmMuHuUA, noarotosneHHbiM corfiacHo 10.1.14. [Ona atoro npoby
MOPCKOM BOAbl NOMeLLaoT B Konby n gobasnawT 5—7 r okcnga antoMUHUSA Ha
kaxable 100 cm® npoObbl N BCTpAXmMBalOT A0 obecuBevnBaHma Xuakoctu. JatoT
npobe OTCTOATLCA U PUNBTPYIOT Yepe3 BymaxHbin punbTp «benas neHTar,
NPOMBbITLIN ANCTUNINNPOBaHHOW BoAoW. [lepByo nopunio ounbTpaTta crnegyet
oTbpocnTb, a U3 OCTanbHOW MNopuMn OTOMpalOT Heobxoaumykt Ans aHanusa
anunkBoTY.

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 TpwuroHa b, TwartenbHO nepemelumnBaloT M NponyckarT
yepes KaaMWEBbI PedyKTop C OMTUMarbHOI cKopocTblo. Mepsble 50-55 cm®
nNpoObl, npoweawmne 4Yepes peaykrtop, oTbpackiBaloT. MepHbIn  LUMINHOP
BMECTMMOCTbIO 25 cM® npeaBapuTEnbHO OMONackMBaloT TEM XXe pacTBOPOM U
OT6MPaIOT B HErO CrieayIoLLY0 NOPLMIO pacTBopa 06beMom 25 cm®.

Mpoby o6bemoM 25 cm® nepeHOCAT B KONGY MMM CTakaH BMECTUMOCTbLIO
50 cm® u pobasnsoT 1,25 cm® peakTmBa [pucca. PacTBop TLiaTenbHO
nepemMeLnBaoT U Yepe3 Yac M3MEPSOT ONTUYECKYKD MMOTHOCTb B KHOBETax
anmHon 10 wnm 50 MM npu  OnvHe BOSHbl 543 HM  OTHOCUTESIbHO
ANCTUNNUPOBAHHOM BOAbI.

14.2 OQHOBPEMEHHO BbIMOMHAKT XONIOCTOE onpeneneHne, UCnosb3ys
25 cm® ANCTUNNMPOBaAHHOW BOAbI C 4O6ABKOW peakTMBOB B COOTBETCTBUM C 14.1
(6e3 nponyckaHusa Yyepes peaykTop).

14.3 lNepen nponyckaHWMeM KaxgouW HOBOW cepun npob aHanmsnpyemom
BOAbl C HEN3BECTHON MacCOBOW KOHLEHTpauMen as3oTa HUTPATHOro peaykTop
npombiBaloT He MeHee 4yem 100 cm® AVUCTUNNNMPOBaAHHOW BoAbl C AobaBkomn
LlenoYyHoro pacTeopa TpunoHa B (2 cm® pactBopa TpunoHa B Ha 100 cm®
ANCTUNNMPOBAHHOM BOAbI).

15 BbluncneHune pesynsratoB U3MepeHnUn

15.1 Bbl4MCNAKT 3HAa4YeHWe ONTMYECKOM NIOTHOCTU A,, COOTBETCTBYHOLLEE
KOHLEHTpauMn azota HUTpaTHoro B npobe no popmyne

Ai=A-Aq, 4)

14
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roe A — 3HavyeHwe ONTMYEeCKOW MSIOTHOCTU aHanmsanpyemon npobbl BoAbl,
NnoslydeHHOe B Xoe onpeneneHus;

A4 — 3Ha4YeHNEe ONTUYECKOM NITIOTHOCTM XOSTOCTOM NPOoObbI;

15.2 llo COOTBETCTBYIOLLEN T[PAAYNPOBOYHOMN XapaKTepucTuke HaxoaaT
MacCCOBYIO KOHLIEHTpaLMIO a30Ta HATpATHOro B aHanunanpyemon npobe Boabl X,
MKI/AM®, COrmacHo NomyYyeHHOMY 3HAYEHMIO OMTUYECKON NMOTHOCTH A,

15.3 PesynbTaT u3MepeHUrW B [JOKYMeHTax, npeaycMaTpuBalonx ero
ncnonb3oBaHWe, NpeacTaBnsloT B BUAE:

X + A, mkr/gm® (P = 0,95) , (5)

rae X — MaccoBasi KOHUEHTpaums asoTa HUTpaATHOro, HanmgeHHasa no
rpagynMpoBOYHON XapaKTepUCTUKeE, MKr/am>;

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

MpumedyaHwne— B cnyyae, ecnn pesynbtat N3MepPeHUn MaccoBOM
KOHLEHTpaLUMn a3oTa HUTPATHOro HWXe rpaHuubl 1 gvanasoHa M3MepeHun, B
pesyrnbTaTte n3aMepeHumn ykasolsatoT «MeHee 5,0 MKT/OM>».

UnCneHHble 3HadYeHust pesynbTata WU3MEpPeHUs [OOMMKHbl OKaH4YMBaTbCS
uMdpon TOro xe paspsiga, UTo U 3HAYEHUS1 XapaKTEPUCTUK NOrPELLHOCTM.

15.4 Tpn HeobOXoAMMOCTM MepecyeTa MacCOBOM KOHUEHTpauuum asoTa
HUTPATHOrO Ha MAaCCOBYK KOHLUEHTpauulo HUTPAToOB Xyoz MWCNOMNb3YHOT
COOTHOLLEHne

Xnos= 4,43 X . (6)

16 KoHTpornb KayecTBa pe3ynsraToB U3MepeHUn

16.1 OOWwmMe NnonoxeHus

16.1.1 KoHTposnib KadecTBa pe3ynbTaTOB W3MEPEHUWn npu peanusauuu
MeToAukKn B nabopaTtopumn npegycmMaTpmBaer:

onepaTtmMBHbIA  KOHTPOSlb  UCMOMHUTENEM  Npouenypbl  BbIMNOMHEHUS
N3MEpPEHNn (Ha OCHOBE OLEHKM TMOBTOPSIEMOCTM W MOrPELIHOCTN nNpU
peanusauumn oTAEeNbHO B3ATON KOHTPObLHOW npoueaypbl);

KOHTPOSIb CTabMNbHOCTM pe3ynbTaTtoB WU3MEPEHUN (Ha OCHOBE KOHTPONS
CTabUNbHOCTU CpeAHEKBaApPaTMYECKOro OTKMIOHEHUS BHYTpunabopaTopHom
NPEeUnN3NOHHOCTN U NOrPELLHOCTN pe3ynbTaToB aHanms3a).

[nanasoH  M3MEpPEeHun, 3HadYeHuUss NpedesioB  MOBTOPSIEMOCTU U
BOCMPON3BOANMOCTM NpuUBEAEHLI B Tabnuue 2.
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T a 6 nunu a 2 — [OQuanasoH U3MEPEHUA, 3HAYEHUS Mpeaenos
NOBTOPSIEMOCTU N BOCMPON3BOANMOCTU C BepodaTHocTbio 0,95 (P=0,95)

Hdwnana3oH MNpenen Npenen BocnponsBoaANMOCTM
N3MepeHns NOBTOPSIEMOCTM (3Ha4yeHne gonyckaemoro
MaCcCoBOM (ons oByx pacxoXaeHus mexay AByMs
KOHLEHTpaunm pe3ynbTaTtoB pesynbTatamm N3MepeHun,
asoTa HUTpaTHOro napannenbHbIX NoSTly4eHHbIMU B pa3HbIX
onpeaeneHun) nabopartopusax)
R, mkr/gm®
X, Mkr/gm®
r, mMkr/om®
Ot 5,00 oo 100,00 0.17X 0,28X
BKIHOM.
Cs. 100,00 pno
500,00 BKAOY. 0,03X + 1,25 0,19X + 5,54

16.1.2 OueHkn BHYTpuabopaTopHOM MPEUNIMOHHOCTU U MOrPEeLHOCTU
MOryT OblTb NpOBeAEHbl C WCMNOMb30BaHMEM anropuTMOB, W3SOXEHHbIX B
pekoMmeHgauusax PMIT 61 npu peanunsaumm 3TUX anroputMOB B KOHKPETHOM
nabopatopun.

MpummedyaHUe — [JoNycTMMO, Ha Ha4yanbHOM 3Tane BHeAPEHWUs MpoLeaypbl
BHYTPEHHEr0 KOHTPOSIS UMM MPU CNOXHOCTU OpraHu3aumu B nabopaTtopum paboT no oueHke
nokasaTenen kayecTBa pe3ynbTaToB aHanM3a MOPCKUX BOA, NabopaTopHbIe XapaKTepUCTUKn
MOrpPEeLUHOCTN yCTaHaBNMBaTb pacyYeTHbIM CNocoboM Ha OCHOBE CreaylLMX BblpaxeHun Ay,

=0,84A; R~=0,84R;, o, = ‘1’—;

16.1.3 [lepnoanYHOCTL KOHTPONSA perfameHTupyoT B PykoBoAcTBe MO
kayecTBy nabopatopum (MM OpPYyroMm OOKYMEHTe CUCTEMbl KayecTBa,
pernameHTupyowemM npoueaypbl BHYTpUnabopaTopHOro KOHTPOSis) C y4eTOM
TpeboBaHun PMI 76 n oTpacnesbiX 4OKYMEHTOB.

MpumedyaHuwune — lNpn HEOBXOANMOCTM NMPOBEPKY NPUEMIIEMOCTU PE3ynbTaToB
N3MepeHNn, nosny4deHHbIX B AByx nabopatopusx, nposogat no NOCT P UCO 57256 ¢
NCMNoib30BaHNEM 3HAYeHUN Npeaena BOCnpon3BoaAMMoCTy R, npuBeaeHHoro B Tabnuue 2.

16.2 OnepaTUBHbLIN KOHTPOJIb NOBTOPAEMOCTU

16.2.1 [1na KOHTpOns NOBTOPSIEMOCTU OTOBpaHHy0 Npody BOAbl AENSAT Ha
ABe 4YacTu 1 NPOBOAAT NapanmnesibHble U3MepeHns B COOTBETCTBUN C pa3gesiom
14. PesynbTaT KOHTPOMbHOM MNpOUEAypbl r, MKI/OM®, paccuuTbiBalOT MO

doopmyne
16
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I’K=|X1—X2|, (7)

roe X;, X, — pe3ynbtaThl napansesibHbIX U3MepeHnn MacCcoBOM KOHLEHTpaLmm
asoTa HUTpaTHoOro B npobe, MKr/ oM.
PesynbTaT KOHTPOMBbHOW Npoueaypbl AOSHKEH YO0BNETBOPATL YCNOBUIO

re<r, (8)

rae r— npenen NoBTOPSIEMOCTMU I B COOTBETCTBUM C Tabnuuel 2, MKr/am®,

16.2.2 [lpn HeBbiNONHEHUM ycroBua (8) npoueaypy M3MeEpeHUs
noBTOPSOT. [1pM NOBTOPHOM HEBbLINOMHEHUM YCIOBUSA (8) BbIACHSOT NPUYMHBI,
npuMBoaslLNE K HEYOOBETBOPUTENbHBLIM pe3yrbTaTaM, U YCTPaHAKT UX B
cooTtBeTcTBUM C PMI 76.

16.3 OnepaTUBHbIAN KOHTPOJb NOrPELHOCTU BbINOJIHEHUA U3MEPEHUN

16.3.1 OnepaTuBHbLIN KOHTPOSIb MNOrPEeLHOCTN BbIMNOSIHEHUSA WU3MEPEHUN
NPOBOAAT C UCMONb30BaHNEM MeToga J0DaBOK NyTEM CpaBHEHUS pesyrnbTaTtoB
OTAENbHO B3ATOM KOHTPOSibHOM npouenypbl Ky ¢ HopMatMBom KoHTpons K.
Pe3ynbTaT KOHTPONbHOM npoueaypsb! Ky, MKI/AM®, paccunTbiBalOT No dopMyne

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

roe X — pesynbTaT KOHTPOSIbHOMO U3MEPEHUS MacCOBOM KOHUEHTpaumn asoTa
HUTpaTHOro B pabouei npobe ¢ n3BecTHo fobaBkoit, MKr/am>;

X — pesynbTaT KOHTPOSIbHOMO M3MEPEHUS MacCOBOM KOHLEHTpauMm asoTa
HUTpaTHOro B paboyelt npobe, MKr/aM>;

C — Benv4mHa no6aeku, MKr/om®.

16.3.2 HopmaTuB KOHTponsi norpeliHocT K, MKI/AM®, paccuuMTbiBalOT MO

doopmyne

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

roe Aqx — 3Ha4YeHne XapakTepuCTUKU MOrpeLLlHOCTU pesyNibTaToOB U3MEPEHUMN,
YyCTaHOBJIEHHbIE B nabopatopumn npwu peanusauum METOANKN,
COOTBETCTBYIOLLME MaCCOBOW KOHLUEHTpauuu asoTa HuTpaTHOro B npobe c
no06aBKoy, MKr/am>;

A,x — 3Ha4YeHne XapaKTepUCTUKM MOrpeLlHOCTU pe3yribTaTOB U3MepeHUH,
YyCTaHOBJIEHHbIE B nabopatopumn npwu peanusauum METOANKM,
COOTBETCTBYIOLLME MACCOBOW KOHLEHTpauuu asoTa HuTpaTtHOro B pabouen
npo6e, Mkr/am°.

Ecnu pesynbTaT KOHTpONbLHOM Npouenypbl K, yooBneTBOpSAeT YCNoBUIO

|Kk|< K, (11)
17
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npouenypy aHanusa npusHalT y40BNEeTBOPUTENBHON.

[Mpn HeBbINONHEHMN ycroBust (11) KOHTPOSbHYKO npoueaypy NOBTOPSIHOT.
[Mpy NOBTOPHOM HeBbINOSIHEHUN ycnoBua  (11), BbLIACHAKT  NPUYUHLI,
NpuBOAALLME K HEYOOBNETBOPUTESIbHBIM pe3dyfibTaTtaMm, U MPUHUMAKT Mepbl Mo
NX YyCTPaHEHWNIO.

18
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MpunoxeHue A

(pekomeHngyemoe)

MeToauka
NPUroTOBIIEHUA aTTeCTOBaHHbLIX PAaCTBOPOB Karinms a3oTHOKUCIIOro
AP1-N-NO;, AP2-N-NO;, AP3-N-NO;
ANA yCTaHOBJIEHUA rPagyupPoOBOYHbIX XapaKTepUCTUK NPUOOpPoOB U
KOHTPOSSA TOYHOCTU U3MEPEHUN MaCCOBOMN KOHLEHTpaLMn a3oTa
HUTPaTHOro B MOPCKUX BoAax

A.1Ha3sHayeHue n obnactb NpMMeHeHusA

HacTtoswaa metoguka perrnameHTupyeT npouenypy nNpUroToBrieHUs aTTeCTOBaHHbIX
pacTBOPOB a3oTa HWUTPATHOro, NpefHas3HA4YeHHbIX AOMS YCTAHOBMEHUS rpagyvpOBOYHbIX
3aBUCUMOCTEN U KOHTPOSsi TOYHOCTM pe3ynbTaToB U3MEPEHWA MaCCOBOW KOHLIEHTpauuu
asoTa HUTpPaATHOro B MOPCKUX Bogax (POTOMETpPUYECKMM MeToO4OM C peaktuBoM [pucca
nocrne BOCCTaHOBMNEHUSA B KAAMWEBOM PeayKTope.

A.2 MeTponornyeckue xapakTepucTuKu

MeTponornyeckne xapakTepUCTMKN aTTeCTOBaHHbIX paCTBOPOB NpuBeaeHbl B Tabnuue
A1

TabnwnuyaA.1 —MeTponormyeckne xapakTepucTUKN aTTeCTOBaHHbIX PacTBOPOB a3oTa
HUTPATHOro

« EavHMLD! LLndgop atTecTtoBaHHOro 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 norpeLHocTn
MaccoBOM  KOHLEeHTpauuu asoTa mr/gm® 0,6 0,04 0,03
HuTpaTHoro (P=0,95), mr/am®

A.3 CpeactBa usmepeHuu, BcnomoraTtenbHble YCTPOUCTBA

A.3.1 Becbl natopatopHble no OCT 53228-2008 BbICOKOro knacca TOYHOCTU, C
Hanbonbwmnm npegenom B3gewwmBaHns 200 r M nNpegenomMm AoNycKaemon MNOrpeLuHoCTU
+10 wmr.

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

A.3.3 lunetka ¢ ogHon otmeTkon no NOCT 29169-91, He HMXxKe 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 SkcukaTtop no NOCT 25336-82, ucnonHeHnus 2, guametpom kopnyca 190 mm.
A.3.8 lNpombiBarka.

A.3.9 lWkad cywmnbHbIn 0bwenabopaTopHOro Ha3HayYeHus:.

A.4 PeakTuBbl ANA NPUroToBJIeHUA aTTeCTOBaHHbIX PacCTBOPOB

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

A.5 Tpouenypa npuroToBneHUs aTTeCToBaHHbIX PpacTBOPOB
A.5.1 MpurotoBneHue artrectoBaHHoro pacteopa AP1-N-NO;

[na npurotoBneHns artTecToBaHHOro pacTteBopa asota HutpaTHoro AP1-N-NOj; Ha
aHanMTU4eCcKNX Becax B3BeELUMBAKOT B OlOKCe C TOYHOCTbIO A0 4EeTBEepPTOro 3Haka nocne
3anaton 0,4510 r kanua asoTtHokucnoro (KNOs3), npenBapuTenbHO BbICYLIEHHOMO B
cywmnbHoM wkadpy npu 110 °C B TeveHne 1 4 1 OxnaxgeHHOro B 9KcukaTope Haj Xnopuaom
Kanbuus. KonnyectBEHHO MEPEHOCAT HaBECKY B MEPHYK KONby BMecTMMOCTbio 250 oM,
pacTBOPSIOT B CBEXENPUrOTOBIIEHHON (OCTY>X€HHOW) AMCTUNNUPOBAHHOW BoAe, O0BOAAT
00BEM pacTBOpa 4O METKM Ha konbe n nepemelumBatloT. [epeHoCcAT pacTBOpP B CKASIHKY U3
TEMHOrO CTEKIa C XOPOLUO NPUTEPTON CTEKNAHHON UM NNACTUKOBOW NMPOBGKON.

lMony4eHHOMY pacTBOpY MPUNUCHIBAOT MAaCCOBYI KOHUEHTpauuio asoTa HUTPaTHOro
250,0 mr/am>.

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

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

[MonyyeHHOMY pacTBOpPY MNPUNUCLIBAIOT MACCOBYH) KOHUEHTpauumlo asoTa HUTPaTHOro
10,00 mr/gm®.

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

OTGMpaloT NUMETKOW BMECTUMOCTbl0 5 cm® ¢ ogHoil oTmeTkoit 5,0 cm® pactBopa
AP1-N-NO3; 1 nepeHocaT ero B MepHyto konby BmectumocTtbio 500 cm®. O6bem pacTBopa
A0BOOAT A0 METKN Ha konbe ANCTUNNMPOBaAHHOM BOOOW N NepeMeLLmMBaloT.

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

A.6 PacyeT meTponorn4yecknx xapakTepucTuK aTteCToBaHHbIX pacTBOpPOB

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

ATTECTOBaHHOE 3HaYeHMe MAacCOBOW KOHLEHTpaLum asoTa HuTpaTtHoro Ci, mr/am®,
paccuyuTbiBaoT No oopmyre
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~ m-14,01-1000-1000

CYl
V1011

(A.1)

rae m— macca HaBeCcKu HUTpaTta Kanus, T;
V — BMECTMMOCTb MEPHON KOObl, CMS;
14,01 1 101,1 — MmonsipHas mMacca a3oTa M HUTpaTa Kanuns, COOTBETCTBEHHO, I/MOfb.
PacyeT npegenbHbiX TrpaHUL BO3MOXHbIX 3HA4YEHWUN MNOrPELUHOCTM  Aqg, mr/om?,
npuroToBneHus atrectoBaHHoro pacteopa AP1-N-NO3; BbINONHAT no popmyre

A—C.. (A—j (A_) (A_) | (A2)
Y7, m V

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

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

A, — npepgenbHoe 3HayeHMe BO3MOXHOIMO OTKIOHEHMS MacCcoBOW 0N OCHOBHOMO
BELLeCTBa B peakTMBe OT NPUNUCAHHOro 3HavyeHus U, %;

m — macca HaBeCKM HUTpaTa Kanus, r;

A, — npegenbHas BO3MOXHaA MNOrpeLlHOCTb B3BELLMBAHUA, T;

V — BMECTMMOCTb MEPHOW KONOBbI, cm?;

Ay — npegenbHoe 3HayYeHne BO3MOXHOMO OTKITOHEHUS BMECTMMOCTU MEPHOW KOnbbl OT
HOMWHAITLHOTO 3HAYEeHUs!, CM° .

MpepenbHble  rpaHvubl  BO3MOXHbIX  3HAY€HWMW  MOTrPELUHOCTU  NPUrOTOBIIEHUS
attectoBaHHoro pacteopa AP1-N-NO3 coctaBnstoT

2 2 2
A, =250- [0’2j + 0,0002 +[0’30j = 0,59 mr/cm®.
100 0,4510 250

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

ATTeCTOBaHHOE 3HaYeHWe MAacCOBOW KOHLEHTpaLMM a3oTa HuTpaTtHoro Cp, mr/am®,
paccunTbIBalOT Mo opmyne

C,=—"L (A.3)

roe V4 — 06bem pacTeopa AP1-N-NOs, oTGMpaembii NUNeTKoMN, cM>;

V, — BMECTUMOCTb MEPHON KOrObl, cm®.

PacyeT npegenbHbiX rpaHUL BO3MOXHbIX 3HAYEHWW MNOrPELLUHOCTN Ay, Mr/,u,M3,
npuroToBneHus attectoBaHHoro 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/am®;

Ci1 - npunucaHHoe pactBopy AP1-N-NO; 3HayeHne MaccoBOM KOHLEHTpauuu
HUTpaTHOro asoTa, Mr/gm~;
A1 — npegenbHble rpaHULbl BO3MOXHbBIX 3HAYEHUW MOrPELIHOCTU MPUrOTOBNEHNS

aTTecToBaHHOro pacteopa AP1-N-NOs, Mr/iom®;

V; — 06bem pacteopa AP1-N-NOg, 0TGMpaeMmbIi NUNETKOM, CM>;

A, — npepdenbHoe 3Ha4YeHWe BO3MOXHOrO OTKMOHeHWs obbema V4 OT HOMMHamNbHOro
3HayeHusi, cM>;

V7 — BMECTUMOCTb MEPHOM Konbbl, CMS;

A, — npefenbHoe 3Ha4yeHVWe BO3MOXHOIO OTKIIOHEHWsi BMECTUMOCTU MEPHOMN Konbbl OT
HOMMWHANBLHOTO 3HAYEHWs!, CM>.

MpenenbHble  rpaHuubl  BO3MOXHbIX  3HAY€HUW  MOrpeLlHOCTU  NPUrOTOBIIEHMS
atTtectoBaHHoro pacteopa AP2-N-NOj cocTtaBnstoT

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®,
paccuuTbiBaoT No oopmyre

C,=—"1 (A.5)

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

V3 — BMECTUMOCTb MEPHOM KOnbblI, cm®.

PacyeT npegenbHbIX rpaHUL BO3MOXHbIX 3HAYEHWW MNOrpPeLIHOCTN  Ag, Mr/p,M3,
npuroToBrieHnst attectoBaHHoro pacteopa AP3-N-NO3; BbINONHAIT 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; 3HayeHne mMaccoBOW KOHLEHTpauum
HWTpaTHOro a3oTa, Mr/aM>;
Ay — npegenbHble rpaHuUbl BO3MOXHbLIX 3HAYEHWN MOrPELUHOCTU MNPUrOTOBIEHMS

aTTecToBaHHOro pacteopa AP1-N-NOs, mr/om®;
V; — 06bem pactBopa AP1-N-NOg, 0TGMpaeMmbIi NUNETKOM, CM>;
A, — npegenbHOe 3Ha4YeHWe BO3MOXHOMO OTKMOHEHUs obbema V; OT HOMMHArIbHOro

3HaYeHUst, CM>;
V, — BMECTUMOCTb MEPHOM KOSObl, cm?;
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AVz — npegenbHoe 3Ha4yeHne BO3MOXHOIro OTKIoHEHNA BMEeCTUMOCTU MepHOVI KONnGbl 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 Tpe6oBaHus 6e3onacHoOCTU

Heobxogumo cobniogate obwme TpeboBaHus TexHukum GesonacHocTn npwu paboTe B
XMMUYeCKNx nabopatopusix.

A.8 TpebGoBaHus Kk KBanudunkaumm onepaTtopos

ATTECTOBaHHbIA pacTBOpP MOXET [FOTOBUTb MWHXEHep unuM nabopaHT co cpeaHuMm
npodeccroHanbHbIM 06pasoBaHneM, NPOLLEALLMIA crieumanbHyo NOArOTOBKY.

A.9 TpebGoBaHus K MapKUpoBKe

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

A10 YcnoBusa xpaHeHUA

AttectoBaHHbI pacTtBop AP1-N-NOs; cnegyetr xpaHuUTb B XONOAUMbHUKE B TEMHOW
CKnsiHKe He Bonee 6 mec.

AttectoBaHHbI pacTBop AP2-N-NOs cnegyeTr xpaHuTb B XONogurbHUKE 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 NPOO6 MOPCKOU BOAbI
B.1 Ha3HauyeHue u o6nacTb NPpUMeHeHus

HacTosiliee npunoxeHue pernameHTMpyeT npoueaypy npoBedeHust UnbTpoBaHMs
npo6 MopCcKoW BoAbl NPV HANMYMK B HUX BUAMMOTO KONMMYECTBA B3BELLUEHHbIX YacTuy, (MyTh).

B.2 O6opynoBaHue, BcnomoratenbHble YCTPOUCTBA

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

6.2.2 dunbTpbl MembpaHHble «Bnagunop MOAC-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 L.

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

6.2.8 dunbTpoBansHas bymara.

6.2.9 CknsiHKa C LWMPOKMUM ropfioM 1 NpuwnmMdoBaHHOM NpobKon.

B.3 TpeboBaHus 6e3onacHOCTH

Heobxoanmo cobntogatb obuwmne TpeboBaHus TexHUKn 6esonacHoCcTuM npu pabote B
XUMUYECKMX nabopaTtopusix.

B.4 TpeboBaHus K kBanudukaumm onepaTopoB

dunbTpoBaHne npod MOXET npoBOAUTb WHXEHep wunu nabopaHT, uMerLwmmn
crneumanbHyo NOLArOTOBKY.

B.5 Cxema npoBeaeHus cpunbTpoBaHUs

Ana o4YnucTtkM OT OpraHNYeckMx BellecTB MeMOpaHHble @UIbTPbl  KUNATAT B
ANCTUNNMPOBaHHON BoAe Tpu pasa no 20 MUH., Kaxabli pa3 meHsasa Bogy. N36bITok Bnarn ¢
MeMbpaH nocrie KunavyeHus yaansioT, NpomMokas nux o ounbTpoBanbHyo bymary. XpaHaT B
CKIISIHKE C LUMPOKMM FOpPSiIOM C NpuLnndoBaHHOM NPOBKON.

Mpoby Mopckon Boabl PUABTPYIOT Yepe3 MeMOpaHHbIM UAbTPp C AMaMeTpoM Mnop
0,45 MKM Unn pUNbTP «CUHSS NeHTay, 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 BKOYAKT BaKyyMHbIM Hacoc. PaboTy BakyyMHOro Hacoca
Heo6Xxo04MMO MNOCTOSTHHO KOHTPONMPOBATb.
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1 — npoba Boabl; 2 — BOPOHKa Ansa dunbTpoBaHus; 3 — unbTp; 4 — konba ByH3eHa;
5 — BaKyyMHbIN UM BOAOCTPYWHbIN HAcoc; 6 — TpyOKM coeauHUTENbHbIE.

PucyHok B.1 — YctaHoBka ans gunbTpoBaHus npobbl BOAbI
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KntodeBble crioBa: Boda MOpCKasi, MaccoBasi KOHUEHTpaLUmMa, a3oT HUTPATHbIN,
HUTpaTbl, METOAMKA U3MEPEHUN, BOCCTAHOBIIEHWE B KaZAMWEBOM penyKTope,
dooTOMETPUYECKUN METO
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