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BBepeHue

docdop oTHOCUTCA K 4Yncny OUOreHHbIX 3NEMEHTOB, MMeKLMX ocoboe
3HayeHue AONns pasBUTUS XU3HM B BOAHbIX obObekTax. CoegmHeHna doccopa
BCTPEYalOTCA BO BCEX XMBbIX OpraHM3amMax, OHW PErynupyrT 3HepretTunyeckue
npoLecchl KneTodHoro obmeHa. Npu oTcyTcTBUKM coeanHeHnin goocdopa B Boae
POCT U pasBUTUE BOLHOW PacTUTENbHOCTU NpekpallaeTcs, of4HaKO U30bITOK NX
Takke nNpuMBOOUT K HeratTMBHbIM MOCMELCTBUSM, Bbl3blBas MNpoOLECCHI
3BTpOdMpoBaHMA BOOHOro 06beKTa 1 yxyaweHne KadecTsa BoAbl.

B Bogax coeamHeHus docdopa, Kak MUHeparnbHble, Tak U OopraHuyeckme
MOryT MPUCYTCTBOBaTb B PAaCTBOPEHHOM, KOMSIOMOHOM W B3BELUEHHOM
coctosiHuK. [lepexon coeguHeHnn docdopa 13 ogHonm dpopMbl B APYryto
OCYyLLEeCTBNAETCA [LOBOJSIbHO JIErKO, YTO CO34aeT CrOXHOCTU Npu onpeneneHum
Tex uUnn mHbiX ero opm. OObIMHO MOEHTUMMKALMA UX OCYLLECTBASETCA Mo
npouenype, C NOMOLLLIO KOTOPOW NMPOBOOAT onpenesieHne.

OcHoBHOM dbopMoKn HeopraHndeckoro pocdopa npu 3HavyeHusx pH donbLie
6,5 siBnsietcst noH HPO,* (okono 90%) [1].

CooepxaHne coeouvHeHuMn  hbocchopa NOABEPXKEHO  3HAYUTENbHLIM
CE30HHbIM  KOnebaHusiM, TMOCKOMbKY OHO 3aBUCUT OT COOTHOLUEHUS
MHTEHCMBHOCTM MpoLeccoB (OTOCUHTE3a U OUMOXUMWUYECKOTO OKUCIIEHUS
opraHuyeckmx BewectB. MUHUManNbHble KOHUEHTpauun gocdaTtoB B MOPCKUX
Bogax HabnwpgatTca 0OblMHO BECHOWM M OCEHb, MakCUMaribHble — JIeTOM U
3umon. KoHueHTpaumsa docdaTtoB B He3arpsa3HEHHbIX MOPCKUX BOOAX MOXET
COCTaBNATb ThICAYHbIE, pPeaKo CcoTble JONu  MunnuMrpaMmma B JIUTpeE.
[oBbILLEHNE UX coaepXaHust CBWOETENbCTBYET O 3arpsi3HEHUM BOAHOMO
obbekTa.

CymMMy HeopraHuyeckmx coegumHeHun docgopa 00603HayalT TepMUHOM
«pocdop MuUHepanbHbIN» Un «dgocdartbl» B OCHOBY HacTosLen MeToauKU
nonoxeH moauduumpoBaHHein mMetogq Mopdn u Pamnim [2] — [4] ¢

MCNoJib30OBaAHNEM aCKOp6MHOBOVI KUCNOTbl B KadecTBe BoOcCCTaHoBuTens. W3

\Y
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doopM HeopraHuyeckoro ocgopa, CyLeCcTBYOWMX B MOPCKON BoAe, AaHHbLIM
MEeTOLOM MOXHO onpefenutb nuub ¢ocdop, BXOAAWMA B COCTaB cosfien
OpTOdPOCHOPHOM KUCIOTHI.

Mpn un3yyeHnn GanaHca coeguHeHWn doocdopa B MOpe, Kak npaBurno,
aHanuanpyoT oUNbTPOBaAHHY NMPoBy M roBOPAT O PacTBOPEHHbIX hopmax, B

NPOTUBHOM Crly4ae — O BarioBOM coaepaHum oocdaTos.
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PYKOBOOAWMNMUN OOKYMEHT

MACCOBAA KOHUEHTPALUA POCPATOB B MOPCKUX BOAAX

MeToauka nsmepeHui poToMeTpUYEeCKMM MeTOA0M

[ata BBegeHunsa — 2011-07-01

1 Obnactb NpUMeHeHus

1.1HacTtoswmn  pykoBOOALWMA  OOKYMEHT  yCTaHaBnuBaeT  METOAUKY
naMepeHnn (ganee — MeTOAMKA) MAacCOBOro cofepxaHus docdaToB B
avanasoHe ot 5,0 go 100 mkr/am3 B npobax MOPCKMX BOAO M BOO MOPCKUX
YCTbEB peK.

1.2Hactoawmnn PYKOBOAALLMIN OOKYMEHT npefHasHayeH ans
ncnonb3oBaHna B nabopaTopusax, ocyuwlecTBndalwmMx HabnwogeHna  3a

COoCTOoAHNEM WU 3arpsAa3HeHnemMm MOPCKUX BOA.
2 HopMaTUBHbIE CCbISIKU

B HacTosiwem pykoBOoASALLEM [OOKYMEHTE MCMONb30BaHbl CCbIIKM Ha
cnegylowme HopMaTBHbIE LOKYMEHTbI:

FOCT 12.1.005-88 CCET. Obuime caHUTapHO-rurneHn4eckune TpeboBaHuns K
BO34yXy paboyen 30HbI

FOCT 12.1.007-76 CCBT. BpeaHble Bewecta. Knaccudukauus n obwmne
TpeboBaHnsa 6Ge3onacHoOCTU

FOCT 17.1.3.08-82 OxpaHa npupogbl. ['mgpoctepa. lNpaBuna KoHTpons
KayecTBa MOPCKNX BOA

FOCT 17.1.5.04-81 Oxpana npupoabl. [unapocdepa. [lpubopbl u
ycTponcTBa ans otéopa, nepsuyHon ob6paboTku U xpaHeHus npob NpupoaHbIX

Boa. O0LumMe TeXHUYEecKme yCroBus
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FOCT 17.1.5.05-85 OxpaHa npupogbl. M'ngpocgepa. Obwune TpeboBaHus K
oT6opy Npob NOBEPXHOCTHBLIX U MOPCKUX BOA, fbAa U aTMOCHEPHbIX 0CaaKoB

FOCT P NCO 5725-6-2002 To4HOCTb (NpaBUMbHOCTb U MPELM3NOHHOCTD)
METOOOB W pe3ynbTatoB WM3MepeHun. Yactb 6. Kcnonb3oBaHue 3HaYeHuin
TOYHOCTU Ha NpaKTuKe

FOCT P 51592-2000 Boga. Obuime TpeboBaHus k oToopy npob

PMIT 61-2003 CW. MokasaTenu TOYHOCTH, NnpaBUNbLHOCTH,
NPELMN3NOHHOCTN METOAMK KONMMYECTBEHHONO XUMMYECKOro aHanusa. Metoabl
OLIEHKM

PMIT 76-2004 [CW. BHYTpPEeHHUM KOHTPOSMb KayecTBa pe3ynbTaToB

KOJIN4ECTBEHHOIO XMMNYECKOro aHanmaa

M pnmMme4dyaHMNe— Ccbinku Ha ocTanbHble CTaHOapTbl U TEXHNYECKNE OOKYMEHTbI

npuBegeHbl B pasgene 4, pasgene A.2 (npunoxeHue A), pasgenax b.3, b.4 (npunoxeHne b).

3 TpeboBaHUA K NOKa3aTesniaiM TOYHOCTU U3MEpPEHUN

Mpn cobniogeHn Bcex  pernameHTUpyeMblX MeTOLMKOW  YCNoBUK
NPOBEOEHUS  U3MEPEHUN,  XapPaKTEPUCTUKN  MOrpeLlHOCTU  pesyrnbTaTta
N3MEPEHUN C BepoATHOCTbD 0,95 He [OMmKHbI npeBblaTe 3HAYEeHUN,
npuBeAEHHbIX B Tabnuue 1.

Tabnwunuya1 - [OQuanasoH namepeHnn, XapakTepucTUKU NOrpeLlHOCTN U

ee COoCTaBnArLNX

[nanasoH lNokaszatenb lNokasaTtenb lNokaszatenb
N3MepEHNI NOBTOPAEMOCTH BOCMPOM3BOANMOCTH TOYHOCTHU
MaCCOBOW (cpegoHekBagpatn- | (cpegHekBagpaTudec- (rpaHnubl
KOHUEHTpaumn | YecKoe OTKITOHEHnEe KO€ OTKINOHEeHne NOrpeLIHoOCT npu
docdartoB NOBTOPSIEMOCTN) BOCMNPON3BOLAMMOCTM) BEPOSATHOCTM
P=0,95)
X, mkr/gm® oy, MKr/am® Ogr, MKr/om® +A, mkr/gm®
Ot 5,00 oo
100,00 Bkntou. 0,22+0,03X 0,16+0,04X 0,32+0,08X
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4Tpe6OBaHMﬂ K cpeacrBam M3MepeHMﬁ, BCrnomMmoraTteJibHbIM

yCTpOﬁCTBaM, peakKTnBam, matepuanam

4.1 [Ons BbINONMHEHUS aHanusa MNpUMEHAITCA chneaywwue cpeacrsa
N3MepPEeHUN U BCroMoraTerbHble YCTPONCTBA:

- cnektpodoTomMeTp ntoboro Tuna, pabdoTarowmn Ha AfMHE BOSMHbI 882 HM
Cc npepenoMm abCconTHOWM AOOMYyCKAaemMonM MNOrpewHocTn  koadduumeHTta
nponyckaHna He bonee 1 %, ¢ kloBeTamu gnuHom 50 Mm;

- Becbl nabopatopHble No NOCT 53228-2008, BLICOKOro knacca TOYHOCTH
C Hambonbwum npegenom B3BewwmBaHuss 200 © n npegenom [ornyckaemom
norpewHocTtn £10 mr;

- Becbl nabopatopHble no NOCT 53228-2008, cpegHero knacca TOYHOCTH
c npegenom B3selwmsaHuna 200 T;

- rocygapcCTBEHHbIN CTaHAapTHbIN obpasel, cocTaBa BOOHbLIX PacTBOPOB
docat-noHos NCO 7018-93 (nanee CO);

- posaTtop nabopatopHbin no NOCT 28311-89, nepemeHHoro obbvema, C
HaKOHEYHMKamMun 1-5 cv®;

- kono6bl mepHble no NOCT 1770-74, 2-ro knacca TOYHOCTU, BMECTUMOCTbIO
50 cm® — 10 WwT.;

- Konbbl koHu4veckue rno NOCT 25336-82, ucnonHeHna 2, BMECTUMOCTbLIO
1000 cm® — 1 wT., 100 cm® — 15 wrT., 250 cm>— 1 Wr.;

- nuneTkn rpagympoBaHHble no MTOCT 29227-91, 2-ro knacca TOYHOCTH,
BMecTUMocTbio 1 cm® — 1 wT., 5 cm® — 2 wr;

- npo6upka no FOCT 25336—82, BMecTUMOCTbI0 10 cM?;

- UMnIUHAPBLI MepHble no MTOCT 1770-74, BMecTuMocTblo 250 cm® 1 50 cm;

- cTakaHbl no MOCT 25336-82, BMecTuMocTbio 600 cm® — 1 wT., 400 cm® —

4 WT.;
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- CTakaHuMkn ans B3ewumBaHus (6iokebl) no FOCT 25336-82 Tuna
CB-19/9;

- BOpoOHKa nabopatopHasi no NOCT 25336-82, auameTtpom 7—10 cwm;

- cocyabl NONUATUIMEHOBLIE U CTEKMSIHHbIE ANS XpaHEHWs PacTBOPOB U
npo6 Boasbl, BMectumocTbio 0,1-1,0 am>;

- Nanoyku CTEKNSAHHbIE;

- MMKPOKOMMNPECCOP;

- akBaguctunnsatop 439-4-2 no TY-16-10721-79;

- XONoAUNbHUK ObITOBOW.

MpwumedyaHune— [onyckaercsa Ucnonb3oBaHUe ApYrnx TUMNOB CPEACTB U3MEPEHUN,
nocyabl M BCNoMoratenbHoro o6bopyaoBaHusi, B TOM 4YUCAE WMMOPTHLIX, MMERLMX

aHalniorn4yHbole Unn nyyne MeTporiorm4eckmne XxapaktepucTmuKkun.

4.2 lNpn BbLINONHEHUN N3MEPEHUN MPUMEHSIOT Criegylowme peakTuBbl U
mMaTepuansi:

- aMMOHUN MONNOOEeHOBOKUCbIN (monunbaaTt aMMOHUS) no
OCT 3765-78, 4. 4. a.;

- kncnota cepHada no FOCT 4204-77, x.u.;

- kucrnota consiHaa no no NOCT 3118-77, 4y.a.a.;

- Kannn cypbMAHOBUHHOKUCNLIM o TY 6-09-803-76, 4.4.a., 4ONYCTUMO

- HaTpus rmgpookmckb no NOCT 4328-77, v.4.a.;

- Kncnota ackopbuHoasi no C 42-2668-95, dbapmakonenHasi;

- 6pom no NOCT 4109-79, u.;

- Boaa auctunnmpoBaHHasi no FOCT 6709-72;

- xropodpopm no NOCT 20015-88, ounLLEHHbIN;

- PunbTpbl ByMaxkHble obes33oneHHble o TY 6-09-1678-86, «benas

JNIeHTa».
Mpwum™medyaHwue — [JonyckaeTcs MCMNONMb30BaHWE peaKkTMBOB M MaTepuaros,
N3roTOBMEHHbIX MO APYrol HOPMAaTMBHOW M TEXHUYECKON [OOKYMEHTauuu, B TOM 4ucne

MMMOPTHbIX, C KBaNMUKaLUMEN HEe HUXKE YKa3aHHOW B 4.2.
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5 MeTtoa namepeHun

OnpegeneHne docdatoB GHOTOMETPUYECKMM METOAOM OCHOBAHO Ha
B3aUMOAENCTBMN NX C MONMBOEHOBOKUCNLIM aMMOHMEM B KUCHOW cpefe C
obpasoBaHnem MonmbaodocopHom reTeponosIMKUCOThI
H;[P(Mo,0O- )6] -nH,O, koTopasa 3aTemM BOCCTaHaBNMBaeTCss ackopObuHOBOM
KNCNOTOM B MNPUCYTCTBUM KaTanusatopa CYpPbMSHOBMHHOKMUCIIOrO Kanus [0
MHTEHCUBHO OKpalleHHONn  mMonmbaeHoBOM CuHU. Makcumym OnTUYECKOM
NNOTHOCTU OBpasoBaBLUErOCH COeAMHEHUs HabntogaeTcs nNpu LAVHE BOSHbI
882 HMm.

6 TpeboBaHUA 6e30MacHOCTU, OXpPaHbl OKpYXaroLien cpeabl

6.17Npn BbINOMHEHMM U3MEPEHUN MAacCOBOW KOHUeHTpauum d¢ocdaTtoB B
npobax MOpckMx Bofd cobntogatoT TpeboBaHns 6e30nacHOCTN, YCTaHOBIEHHbIE
B HaUMOHarbHbIX CTaHgapTax 1 B npasunax [9].

6.2[l0 cTeneHM BO3OENCTBUS Ha OpraHM3M BpedHble BeLLecTBa,
Ncnosnb3yemMble Mpu BbIMNOSTHEHUN U3MEPEHUNIN, OTHOCATCA K 2 U 3-My Kraccam
onacHoctu no NOCT 12.1.007.

6.3 MaccoBasa KOHUEHTpauusl BpeAHbIX BELLECTB B BO3ayxe paboyein 30HbI
He  [OOfMKHO  MNpeBbllaTb  YCTAHOBIEHHbIX  NpedenibHO  AO0NYCTUMbIX
KOHUeHTpaumn B cootBeTcTBUmM ¢ FOCT 12.1.005.

6.4BpegHo pgencreylowmMe BellecTBa nognexar cbopy v yTunusauuu B

COOTBETCTBUAN C YCTAHOBJ1IEHHBLIMU MpaBuUIiaMn.
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7 TpeboBaHUA K KBanudmkaumm onepaTopos

K BbINOMHEHUIO M3MEPEHUN M 0OpaboTke MX pe3ynbTaToB AOMNyCKalTCs
nnua ¢ npodeccmoHasrnbHbIM 0b6pa3oBaHMEM, OCBOMBLLME METOAMKY, CO CTaXeM

paboTbl B nlabopatopumn He meHee 6 Mec.
8 TpebGoBaHUA K YyCNTOBUAM U3MEpPEHUN

[Mpn BbINONHEHUN M3MEpPEHUn B nabopatopun AOSMKHbI BbiTb COBNIOAEHDI
crniegytouime ycrnoBus:

- Temnepartypa Bosgyxa (22+5) °C;

- aTMocepHoe gasneHue ot 84,0 0o106,7 klMa (ot 630 go 800 MM pT. CT.);

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

- HanpsbkeHne B ceTun (220+£10) B;

- YacTtoTa nepemeHHoro Toka (50+1) Iy,
9 TpeboBaHuA K OTOOPY M XpaHEHUIO NPo6

Ot6op npo6 npousBogatr B cootBetctBUM ¢ [OCT 17.1.5.05,
FOCT 17.1.3.08 n TOCT P 51592. O6opynosaHue anst otbopa npod LOMKHO
cootBetctBoBaTb FOCT 17.1.5.04 nTOCT P 51592.

[Mpoby oTbMpaldT B CTEKNAHHYH NOocydy nocne  ABYXKpaTHOro
ononackuBaHuUsi MOPCKOM BOOOM CKMstHKM WM npobkn. O6bem npobebl
150-200 cm>. AHanu3 npo6 OosmkeH NpoM3BOANTLCHA HE MO34Hee LEeCTN 4YacoB
nocne otbopa. Ecnn aHann3 He MOXeT ObiTb OCYLLECTBMEH B TEYEHME ITOrO
BpeMeHu, npoby KoHcepsupyloT, nobaenss 1 cm® xnopocdopma Ha 200 cm®
BOAbl, N XpaHAT npu Temnepatype 3-5 °C He Oonee 2-3 gHen. XpaHeHue
npobbl o 10 AHEeNn BO3MOXHO Npu 3aMopaKMBaHUM B MOSIMATUIEHOBOW Nocyae

no muHyc 18 °C.
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[Mpn onpeneneHMn pacTBOPEHHbIX opMm docdaTtoB, nNpodbbl crnegyet
NpodMNbTPOBaTh HE MO3Xe 4YeM 4yepes 4 4 nocne otbopa B COOTBETCTBUN C

NpuUIoXxeHmem A.
10 NMoaroTtoBKa K BbINOSIHEHUIO U3MEPEHUN

10.1  lMpuroToBneHue pacTBOPOB N PeaKTUBOB

10.1.1 PacTBOp aMMOHMSA MONMO64EeHOBOKMUCIIOro (monubpara

aMMoHuSA)

PacTBop rotoBsT pacTBopeHnmem 15 r corm B 500 cowm®
CBEXErNpPUroToBfIEeHHON  AUCTUNNUPOBaHHOM  Boabl. Ecnm  conb  He
pacTBOpPSETCHA, OCTaBNAKT pacTBop OO crnefywwero AHA. Ecnu pacteop
OCTaeTcss MyTHbIM, €ro (punbTpyoT Yepe3 unbTp «benaa neHta». XpaHart

pacTBOp B TEMHOW CKNsiHKe He B6onee mecsaua.

10.1.2 PacTBOp CEpPHOMU KUCNOTbI

PacTBOp  CepHoOit  KUCMOTbl  rOTOBAT  pacTBopeHuem 140  om®
KOHLIEHTPMPOBAHHON CcepHoit kucnotel B 900 cm®  CBeXenpuroToBIEHHOIA

ANCTUNNIMPOBAHHON BOAbI.
10.1.3 PacTBOp Kanmsa cypbMAHOBUHHOKUCIOro

[ns npuroToBneHus pacTtBopa Kanuvs CYpPbMSAHOBUMHHOKUCIIONO HaBECKY
0,34 r pacTBOpsitoT B 250 cM® CBEXEnpUroTOBMNEHHON AUCTUNNUPOBAHHOM
Boabl. PactBop XpaHAT B TEMHOW CKMsiHKE [0 nosiBneHuss 6enoro

XJTONbEBUOHOIO OcaaKa.



PO 52.10.738-2010
10.1.4 PacTBOp acCKOpOGUHOBOMN KNCNOTDI

PacTBop ackopbuHOBOW KMUCMOTbI FOTOBAT pactBopeHnem 13,5 r npenapata
B 250 cm® CBeXenpuroToBMEHHOW AOUCTUMNMPOBAHHONW BoAbl. PacTeop
YCTOMYMB B TeYEHNe ABYX Hedenb Npu XpaHeHUn npy KOMHaTHOW Temnepartype

N 0O Mecsiua Npu XpaHEHUN B XONOAUSbHUKE.
10.1.5 CMeluaHHbIN peakTuB

CMellaHHbIn  peakTUB TFOTOBAT B CTakaHe BmecTumocTbio 400 oM’
cmewmBas 100 cm® pacTBopa amMMoHusi monubaeHosokucroro, 250 cm®
pacTBOpa CepHON KUCNoTbl M 50 cM® pacTBopa Kanusi CypbMSIHOBUHHOKUCIOTO.
Cmecb TwaTenbHO nepemelumBatoT. PeakTuB ycTtonyme B TeyeHme 3 Mec. npu

XpaHEeHUN B XONOAUNbHUKE.
10.1.6 PacTBOp consiHoM KUCNoTbl 5%-HbIN

K 360 cm® AUCTUNNMpOBaHHOW  Bodbl  npunuBatdT 50 cMm

KOHUEHTPUPOBAHHOW CONTAHOWN KNCMOTbI U NepeMeLLNBALOT.
10.1.7 BpomHasa Boaa

B konby c npuTeptol npobkoii BHocAT 3 r 6Gpoma u 100 cm®
ancTunnupoBaHHon BoAbl. CMecb MHTEHCMBHO B3DanTbiBalOT M OCTABMIAT Ha
HECKOJIbKO 4YacoB AN pasferieHuss Croes Xuakocten. BepxHun npospayHbin
CNOW XUAKOCTU CIMBAKOT B CKIISAHKY U3 TEMHOMO CTEeKSa C nputepTon NpodKon.

PeakTtuB yCTOVIHMB npn XxpaHeHnn B 3alijulleHHOM OT CBeTa MecCTe.
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10.1.8 PacTBOp rugpookucu Hatpua 10 %-HbIn

25 I rMapOOKUCU HATPUSt PacTBOPSIIOT B 225 cM® AUCTUNNMPOBAHHONM BOAbI.

XpaHAT B NONIMITUNEHOBOM NOCYyAe C NOTHO 3aBUHYMBAIOLLENCS NPOOKON.

10.2 TlpuroToBrneHue rpaayupoBOYHbLIX PacTBOPOB

10.2.1 'pagynpoBoYHble pactBopbl rotoBaT wmn3 [CO ¢ maccoBou
KOHLeHTpauueit bocdaT-moHa 0,500 mr/cm®.

BckpblBalOT amnyny M ee COOAEPXMMOE MEPEHOCAT B CYXYH YUCTYHO
NpoOupky. [ns npurotoBneHnsa rpagympoBodHoro pactesopa Ne 1 oTtbupatot
50 cm® obpasua C MOMOLLUbKD YMCTOM CYXOW MUMNETKM C OAHOWM METKOW
BMECTUMOCTbIO 5 CM® U NepeHocaT B MepHyto konby BmecTumocTbio 100 oM.
[loBoasaT ob6bem B Konbe 40 METKM CBEXENPUIOTOBNEHHOW ANCTUNNIMPOBAHHOMN
BoOOM U nepemewwmBaT. MaccoBas  KOHUeHTpauus  ¢ocaTtoB B
rpagyvpoBoyHoM pactBope Ne 1 coctasnsieT 25 mr/am°. PacTBop XpaHsT B
MNSIOTHO 3aKPbITOWN CKMAAHKE B XONOAUITbHUKE He Bornee 2 Heaenb.

10.2.2n8  npuroToBrneHuss  rpagyvpoBoYHoro  pactBopa Ne 2
pafyvpoBaHHO MUNETKOW BMeCcTUMOCTblo 5 cm® oTbupaor 4,0 oM’
rpagyMpoBoYHoro pactBopa Ne 1, nomewawT €ero B MepHyi Konby
BMecTUMocTblo 100 cm® M [OoBogssiT OO0 MeTKM CBEXENPUIroTOBNEHHOM
auctunnmpoBaHHon  Bogon.  MaccoBasi KOHUeHTpauma  docdaTtoB B
rpagyvpoBoyHoM pacteope Ne 2 coctaensieT 1,00 mr/am®. PacTBop xpaHeHwto
He NoAJSIEXUT.

10.2.3 Mpwn otcytctBum CO ponyckaeTcda B KayecTBe rpagyupOBOYHbIX
pacTBOPOB WCMOMb30BaTb aTTECTOBaHHblE pPacTBOPbI, MPUrOTOBIIEHHbLIE W3

ofHOo3aMelleHHoro goocdarta Kkanua (npunoxenue b).
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10.3 TlogroTtoBka nocyAabl AnA onpeaerieHUss CoeauHeHUn

c¢ocopa

Mocyny, wucnonb3yemylo Ons onpegeneHnss gocdartoB, nepuoanyeckm
obpabaTtbiBaloT ropstymm 5 %-HbiIM pacTBOPOM COJSISIHOM KUCIOTbI, MOCHe 4Yero
nocyay TwarernbHO NPOMbIBaOT AUCTUNNIMPOBAHHOM Bo4oW. HOBYO nocyay nnm
nocyay nocrie aHanmsa CUIbHO 3arpsa3HeHHbIX Npob 3anMBalOT Ha HECKOSbKO
4acoB KOHUEHTPUPOBAHHOMW CEPHOM KUCIOTOW, 3aTeM [MpPOoMbIBAalOT BOAOMN.
CUHUIM HaneT Ha CTeHKax Konb MOXHO ycTpaHuTb npombiBaHMeM 10 %-HbiM
pPacTBOPOM rMAPOOKMUCU HATPUSI.

Ncnonb3oBaTb nocyay Ans Apyrux onpeaeneHuin He pekoMeHayeTcCs.
11 YcTaHOBREeHMe rpaayMpoBOYHON 3aBUCUMOCTH

11.1dna npurotoBneHna obpasuyoB AN rpagyvpoBKM B MepHble Konobl
BMECTMMOCTbI0 50 cM® rpagyMpoBaHHbLIMM NUNETKaMy BMECTUMOCTbIo 1 1 5 cm®
BHocsT 0; 0,25; 0,50; 1,50; 2,50; 4,00; 5,00 cM® rpagyvpoBOYHOrO pacTBopa
Ne 2 ¢ maccoson KoHueHTpauunen docdatos 1,00 Mr/am®, noBoasiT 06BEM
pacTBOpPOB A0 METOK CBEXEeNpuroToBfIEHHON AUCTUNNIMPOBAHHOWM BOLAOU W
TwartenbHO nepemewmBaroT. MaccoBble  KOHUeHTpauum  d¢ocdatoB B
nonydeHHblx obpasuax paBHbl cooTBeTcTBeHHO 0; 5,0; 10,0; 30,0; 50,0; 80,0;
100,0 mKkr/am®.

Kaxxabin obpasew onsi rpagympoBKy rOTOBSAT B TPOMHOW MOBTOPHOCTM.

11.2[0na  ycTaHOBNEHMUss rpagyuwpoBOYHON  XapaKTEPUCTUKA  FOTOBAT
pacTtBopbl AnNs rpagympoBkn. CogepXmmoe Kaxgon Konbbl  MOMHOCTbIO
NEPEHOCAT B CyXue KOHUYECKMEe WNU MIOCKOAOHHbIE KOM6Gbl BMECTMMOCTbLIO
100 cm®, npubasnsT 4 cM® cMelwwaHHoro peaktuea M 1 cm® pacTBopa
ackopbuHoBoW KucnoTbl. PacTtBopbl TwWaTenbHO MepeMeLwuvBaloT U Yepes

10 MUH N3MEPSAIOT UX OMTUYECKYIO MMNOTHOCTb B KloBeTax AnnHon 50 MM Ha

10
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cnektpodotomeTpe nNpu  AfMHE  BOMHbI 882 HM  OTHOCUTENbHO
AVUCTUNNNPOBAHHOW BOAbI.

CpepnHee 3Ha4YeHne onTUYeCcKom NIOTHOCTU XOSIOCTOro onbiTa (pacTeopa, He
cogepxawlero gobasku pocdaTtoB) BblUMTAOT U3 YCPEOHEHHOro 3Ha4vyeHUs
ONTUYECKOW NIIOTHOCTU PacTBOPOB, coaepalumx dpocdaTbl.

[lo cpegHUM 3Ha4YeHMssM ONTMYEeCKOM MJSIOTHOCTM B 3aBUCMMOCTM OT
MacCOBOW KOHUEHTpauun ocdatoB CTPOAT rpaduk — rpagympoBOYHYHO
XapaKTepPUCTUKY.

11.3MpagyMpoBOYHYI0 3aBUCMMOCTb HEODXOOMMO YCTaHaBfMBaTb HE pexe
OLHOro pasa B rog u obsasaTenbHO KaXxabl pa3 nocne npuroToBfeHUs HOBbIX

pacTBOPOB UMW PerynupoBkn npubopa.

12 KoHTponb cTabunbHoOCTH rpagymMpoBOYHOM

XapakKTepucTukm

12.1KoHTponb CTabunbHOCTU rPagyMpoOBOYHOM XapaKTEPUCTUKM NPOBOOAT
Kaxabll pa3 nepeq BbIMNOSIHEHNEM W3MEPEHMW MaCCOBOW KOHUEHTpauum
docdata B cepum npod. CpencrBamm KOHTponsa saBnsawTca obpasubl,
ncrnonb3dyemMble N9 YCTAaHOBMNEHUSA rpagyMpoOBOYHON XapakTepuctukm no 11.1
(He meHee 3 obpasuoB).

12.2[pagyvpoBoYHasl  xapakTepucTuka cuuMTaeTcss  CTabunbHOW  npu
BbIMONMHEHUW CIeayoLwwero ycrnoBusg

| X-C| =< or, (1)

roe X — pesynbTaT KOHTPOSIbHOMO M3MEpPEeHUs MacCCOBOW  KOHLIEHTpauuu
cdochaToB B 06pasLe, MKr/am>;

C — npunucaHHoe 3Ha4yeHMe MaccOBOM KOHLUEeHTpaumm ¢ocdatoB B
obpastie, MKr/am>;

Or — MoKasaTenb BOCMPOM3BOAMMOCTM ANA KOHUeHTpauun C, Mkr/am’

(Tabnuua 1).
11
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Ecnn ycnosue ctabunbHOCTM He BbINOSHSETCA Ana ogHoro obpasua gngd
rpagympoBkun, Heob6XoaMMO BbIMNOMHUTL MOBTOPHOE M3MepeHue 3Toro obpasua
AN UCKITIoYeHUs pesynbTaTta, cofepxalwlero rpybyto norpewHocTts. [lpu
NOBTOPHOM HEBbLINOSTHEHUN YCNOBUA (1), BLIACHSOT NPUYNHBI HECTAOUNBHOCTH,
YCTPaHSAT NX U MOBTOPSOT U3MEPEHNE C UCMOoNb3oBaHNEM Apyrux obpasuos,
npegycMoOTpeHHbIX MeToaukon. Ecnu rpagynpoBoyvHas xapakrepuctmka BHOBb
He OyaeT yooBneTBopATb yCnosuio (1), ycTaHaBnNuBakT HOBYIO rPagnpOBOYHYHO
3aBUCUMOCTb.
12.3Pa3HocTb  Mexay pes3ynbtaTtoM u3MepeHuss X U NpUnucaHHbIM
3Ha4YeHMeM MaccoBOW KOHUeHTpauum C OoSmKHa MMeTb Kak MONoXuUTernbHoe,
TaKk 1 oTpuuaTeribHoe 3HadyeHue. Ecnn Bce 3HayYeHus MMerT OOMH 3HakK, 3TO
CBMAETENbCTBYET O HANMYMM cuctemaTndeckon ownbkn. B aTom cnyyvae Takke

TpebyeTcsl yCTaHOBUTL HOBYHO MpaAnpOBOYHYIO0 3aBUCUMOCTb.
13 YcTpaHeHune mewwarowmx BAMAHUN

Mewatowee BnvsiHNE cepoBoaopoda M CynbuaoB Npu cogepXaHmm ux
Gonee 5 cm’/om®, ycTpaHsioT gobasneHvem 6pomHoN Boabl [6]. [ns aToro B
npoby ob6vemom 50 cm® no kannam gobasnsioT OpOMHYIO BOOY O NOSIBIEHUS
GneaoHo-XenTon OKpacku, KoTopasi He uc4e3aeT B TedeHne 5 MuH. [lanee npoby

npoAayBaloT BO34YXOM B TeHeHMEe 5 MUH, UCMOSTb3yAa MUKPOKOMMPECCOopP.
14 NMopsaoK BbINOFIHEHUA U3MEPEHUN

MepHbIM LMIAMHAPOM BMECTUMOCTbio 50 cm® oT6MpaloT ABe anuKBOTbl
duneTpoBaHHOM Npobbl (NpU onpefeneHnn pacTBOPEHHbIX hopm docaToB)
Unn TwaTenbHO NnepemellaHHon HedunbTPoBaHHOW NpoObl (Npu onpegeneHun
obLlero copep)xaHusi pacTBOPEHHbIX M B3BeLeHHbIX hopMm dhocdaToB) u
HanMWBalOT B YMCTble cyxue konbbl BMecTuMocTbio 100 cm®. B kaxayto konby k
nccnegyemolt npobe npmbaensioT 4 cM® cMmelaHHoro peaktmBa M 1 cm®

pacTBopa ackopbuHOBOWM KMCNoTbl. PacTBopbl TLATENbHO NepemMeLunBaloT U
12
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yepe3 10 MMH M3MEPAIT MX OMNTUYECKYI MMNOTHOCTbL B KoBeTax 50 MM Ha
cnektpodotomeTpe nNpu  AfMHE  BOMHbI 882 HM  OTHOCUTENBLHO
ancTunnupoBaHHon Boabl. OKpacka pacTBOPOB yCToMYMBa HE MeHee 3 .

Ecnn npoba myTHas napannenbHO MNpoBOAAT onpegeneHne npob, B
KoTopble gobaBneH TONbKO CMeLlUaHHbI peakTnB (6e3 fobaBneHus pacTsBopa
ackopbuHoBon KMcnoTol) [6].

OpgHoBpeMeHHO € npobamu BbINOMHAKT XONocTtoe onpeaeneHne. [[nsa
BbINOSIHEHUS XONOCTOro onpeaenennst K 50 cM® OUCTMNNMPOBaHHOW BOAbI
nobaensoT 4 cM® cMmellaHHoro peaktuBa M 1 cm® pactBopa ackop6UHOBOM
KMCNOTbl U aHanNM3npyoT Takke Kak npoby. Xornoctoe onpeaeneHne npoBogsT

B IBOMHOM NOBTOPHOCTMW.
15 O6paboTka pe3ynibTaToB U3MEPEeHUN

15.1 BblunCnsaoT 3Ha4YeHMe ONTUYECKOW MMOTHOCTU A,, COOTBETCTBYHLLEE

KOHLUEeHTpaumn gpocdaTtos B npobe no popmyne
Ac=A-A - Ay, (2)

roe A — 3HayeHuMe ONTUYEeCKOM MNSIOTHOCTM aHanuavpyemon npobbl BoOAbl,
NnoslydeHHOe B Xoe onpeneneHus;

A1 — 3HayeHne onTMYECKON MIOTHOCTU NPOBbI B KOTOPYO A0GaBneH TONbKO
CMELLAHHbIN peakTuB (ecnn e€ namepeHune He nposoaunock A, = 0);

A, — cpegHee 3Ha4YeHme onTUYeCcKon NNOTHOCTU XONOCTOM NPOOLI.

[lo rpagynpoBOYHOMN XapaKTepPUCTUKE HaXOOAT MacCOBYH KOHLIEHTpauuio
cdocdaToB B aHanmanpyemoii npobe Boabl X, MKr/AM°, COrnacHo nony4yeHHoMy
3HAYEeHUO ONTUYECKON NNOTHOCTU A,.

15.23a pesynbTaT X MPUHUMAIOT cpeaHee apudmeTudeckoe U3 ABYX

napannenbHbIX WU3MEPEHMN MacCoOBOM KOHUeHTpauun docdaTtoB, ecnu
13
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pacxoXxgeHne Mexagy HAMW He npeBbllaeT npegena MNoBTOPSAEMOCTU I,
KOTOpPbIN BbIYNCNAIOT No hopmyre
r=2,77 o,, (3)

roe o, — nokasaTenb NOBTOPSIEMOCTU No Tabnuue 1, MK/ oM.

Ecnu pacxoxgeHne npeBbllaeT npegen noBTOPSAEMOCTHN, BbIMONHAKOT
NoBTOpHOE un3MepeHne pabounx npobd. [lpyn NOBTOPHOM pacxoxgeHum
pes3ynbTaTbl aHanu3a bpakylTcs, a B flabopatopum NpoBOAUTCSA BbISICHEHME
NPUYMH, NPUBOAALLNX K HEYOOBETBOPUTENBHBIM pesynbTaTam.

15.3Pe3ynbtatr wun3mepeHun B [OOKYMEHTax, npegycMaTtpuBarolLmMx UX
ncnosib3oBaHWe, NpeacTaBnsoT B BUAE:

X + A, mkr/gm® (P = 0,95), (4)
roe X — cpegHee apudMeTUYecKoe 3HaYeHue OBYX pe3ynbTaToB U3MepeHMUi
X, y[OoBreTBopsiloLlee YCroBUKO MNOBTOPSIEMOCTM B coOTBeTCTBUM C 15.2,
MK/ am>;
+ A — rpaHnLbl XapakTepPUCTUKN NOrPELLHOCTU pe3ynbTaToOB U3MepPEHNN OS

AaHHOW MacCcoBOM KOHUeHTpauun poccaTtos (Tabnuua 1), MKr/ oM.
MpumedyaHwune— B cnyyae, ecnu pesynbTat N3MepeHUn MacCoBOW KOHLIEHTpaLuu
dochaTtoB HWXKe rpaHuubl Avanas3oHa U3MepeHun, B pes3yrbTaTe U3MEPEeHUN yKasblBakoT

«meHee 0,5 MKr/gm®».
UncneHHble 3Ha4YeHUs pesynbTaTa W3MEPEHUs [OOSMKHbl OKaH4YMBaTbCA
LMdPON TOro xe paspsaga, YHTo U 3HaYEHUS XapakTepUCTUK NOrPELLHOCTM.
15.4[1ns nepecyeTa MaccoBOM KOHUEHTpaumn docaTtoB Ha coaepkaHue

MUHepanbHoro gocgopa X, NpUMeEHSAIOT cneaytolliee CoOoTHoLIeHe

X,=0,33" X. (5)

14
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16 KoHTponb Ka4yecTtBa pe3ynbTaToB WU3MEpPeHUn npu

peanusauuu meToauKM B nabopaTtopumn

16.1 OOwwme nonoxeHus

16.1.1 KOHTpOonb KayecTBa pe3ynbTatoB W3MEPEHUN MNpu peanusauunu
MeToauKkn B nabopaTtopumn npegycmaTpmBaeT:

onepaTuBHbIA  KOHTPOSIb  UCMAOSMHUTENEM  npouenypbl  BbIMNOSIHEHUS
namepeHmn (Ha OCHOBE OLIEHKM TMOBTOPSEMOCTU U MNOrPELUHOCTN MNpU
peanusaunmn oTAenbHO B3ATOW KOHTPObHOM Npoueaypsbl);

KOHTPOSMb CTabWUIIbHOCTM pe3yribTaToB U3MEPEHUM (Ha OCHOBE KOHTPONA
CTabuNbHOCTN CpeaHEeKBaApaTUYECKOro OTKIMOHEHUA BHYTpunabopaTopHOM
NPEeUn3NOHHOCTM N NOTrPELLHOCTM pe3ynbTaToB aHanmsa).

[lnanasoH un3MepeHun, 3HaAYeHUs npegenoB  MNOBTOPSEMOCTM U
BOCMPON3BOANMOCTM NpUBEAEHbI B Tabnuue 2.

T a 6 nunu a 2 — [OQuanasoH U3MEPEHUA, 3HAYEHUS MNpeaenos

NOBTOPSIEMOCTM M BOCNPOM3BOAMMOCTU NPU OOBEPUTESTIBHON BEPOSATHOCTU

P=0,95

[lnanasoH namepeHumn Mpenen nosTtopsiemocTn | [peaen BOCNpPOM3BOANMOCTH
MacCcOBOM KOHLEHTpauum (ons oByx pesyrnbTaToB (3HayeHue gonyckaemoro
docaTtoB napannenbHbIX pacxoxaeHnsa mexagy AByMs
X, mkr/am® onpeaeneHnn) pesyrnbTaTtamMmu N3mMepeHun,
r, MKr/om® NOMyYE€HHbIMU B pasHbIX
naboparopusx)
R, mkr/gm®
Ot 5,00 go 100,0 Bkntou. 0,61+0,08X 0,44+0,11X

16.1.2 OueHkn BHYTpUNabopaTopHON MNPEUU3UOHHOCTU U MOrPEeLIHOCTU
15
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MOryT OblTb NPOBEAEHbl C WCMOMb30BAHWUEM anropuTMOB, W3IOXEHHbLIX B
pekomeHgaumsax PMIT 61 npu peanunsaumm 3TUX anroputMOB B KOHKPETHOM

nadopartopun.

MpumedyaHwUe — [JonycTMo, Ha HayanbHOM 3Tane BHEAPEHUS MpoLeaypbl
BHYTPEHHEr0 KOHTPOSS MM NPU CNOXHOCTU opraHu3aummn B nabopatopun paboT no oueHke
nokasaTenen kayecTBa pe3ynbTaToB aHanu3a MOPCKUX BoA, labopaTopHble XapaKTepUCTUKK
NOrpPEeLHOCTN yCTaHaBNMBaTb pac4YeTHbIM CNocoBOM Ha OCHOBE CreayloLnX BblpaxeHun A,

Og

=084A; R=084R; o, =%

b

16.1.3 NepnogMyHOCTL KOHTPONA pernameHTupytoT B PykoBoactBe no
KadecTBy nabopaTtopum (MnNn  OPYroM [OOKYMEHTE CUCTEMblI Ka4decTBa,
perrnameHTupyowemM npoueaypbl BHyTpUNabopaToOpHOro KOHTPOMsl) C y4eTOM

TpeboBaHun PMI 76 n oTpacnesbiX JOKYMEHTOB.

MpumedyaHuwue — lNpn HeOGXOANMOCTM MPOBEPKY NPUEMMEMOCTU pPe3ynbTaToB
N3MepeHnin, nomnydeHHblX B AByX Nabopartopusax, nposogat no NOCT P NCO 5725-6 ¢

MCNONb30BaHMEM 3HaYEeHUs npeaerna BOCnpoM3BoAMMOCTU R, NpuBeaeHHoro B Tabnuue 2.

16.2 OnepaTUBHbLIN KOHTPOSIb MOBTOPSAEMOCTHU

KOHTpOnb NOBTOPAEMOCTM OCYLLUECTBIAT ONA KaXOO0ro M3 pesynbTtaTos
N3MepeHnn, TONYYEHHbIX B COOTBETCTBUM C MeToaukou. [Ona aToro
oTobpaHHyo npoby BoAbl AENAT Ha [Be 4YacTu U NpoBOAAT MNaparnnesfibHble
N3MepeHNsa B COOTBETCTBUN C pasgernom 14.

Pe3ynbTaT KOHTPOSIbHOW Mpoueaypbl r, MKI/AM®,  paccuuTbiBaloT MO

doopmyne

rK=|X7_X2|1 (6)
roe X;, X, — pesynbTartbl U3MEepeHUn MacCoBOW KOHLEHTpauum dpocdaToB B
npo6e, Mkr/am°.

Pe3ynbTaT KOHTPONBHOW MpoLeaypbl AOMMKEH YOOBNETBOPATb YCIOBUIO

16
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r.<r, (7)

roe r— npeaern NnoBTOpsseMOCTU B COOTBETCTBMN C Tabnuuen 2, MK/ oM.
[Mpn HeBbINONHEHUN ycnoBusa (7) nNpouenypy M3MepeHust NoBTopstoT. Mpwu
MOBTOPHOM HEBBINONTHEHMN YCIOBUS (7) BbICHAOT MPUYMHBLI, NpUBOAALIME K

HeyOOoBMNeTBOPUTESIbHLIM pe3yribTaTtaM, U YCTPaHAaT ux B cooteeTctBum ¢ PMI™ 76.

16.3 KOHTpOonb nNOrpewHoOCT! BbIMNONIHEHUA U3MEpPEeHUn ¢

ucnonb3oBaHUeM MmeToAa A006aBOK

16.3.1 KOHTpOonb nNpoBOAAT MyTEM CpaBHEHUS pe3ynbTaToB OTAENbHO
B3ATOW KOHTPOSIbHOM Npouenypsbl K, ¢ HopMmaTuBoM KOHTpons K.
PesynbtaT KOHTponbHOM npouenypbl K, MKr/AM®, paccuuTbiBalOT MO
doopmyne
Ke=|x-x-C|, (8)
roe X' — pesynbTaT KOHTPOMbHOTO M3MEPEHWs MaCCOBOM KOHLIEHTpaLuu

doccaToB B npobe ¢ nsBectHom gobaskon, MK/ aM>;

X — pesynbTaT KOHTPOMbHOMO W3MEPEHUs MacCOBOW KOHLEHTpaLum
cdocdaToB B paboueit npobe, MKr/am>;

C — Benn4mHa no6aeku, MKr/om®.

16.3.2 HopmMaTMB  KOHTpONs morpewwHoct na6opatopum K, wmr/am®,

paccynTbLIBAOT Mo popmyre

K= (A +(A,,) 9)

roe A,y — 3HAYEHUs XapakTePUCTUKMU MOrPELUHOCTM pe3ynbTaToB M3MEepPEeHUN,

YCTaHOBJIIEHHbIE B nabopaTtopumn npw peanusauunu METOOMUKM,
COOTBETCTBYIOLUME MACCOBOM KOHLUEHTpauun docgaTtoB B npobe ¢ godaskon,

MK/ am>;

17
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A,x — 3HaYEeHNA XapaKTepPUCTUKU MOrPELLUHOCTU pe3yrbTaToB N3MEpPEHUN,
YyCTaHOBJIE€HHbIE B nabopatopumn npu peanusauuu METOANKN,
COOTBETCTBYIOLLME MACCOBOW KOHUEHTpauun ¢ocaTtoB B paboyen npobe,
MK/ oM.

Ecnu pesynbTaT KOHTpONbLHOM Npouenypbl K, yooBneTBOpSAET YCNoBUIO
| K| = K, (10)
npolenypy aHanmsa npusHarT ya0BeTBOPUTENBHON.
16.3.3Mpn  HeBbinoniHeHnn ycnoeus  (10)  KOHTPOMbHYK  npouenypy
nosTopsitoT. [lpy NOBTOPHOM HeBbINonHeHMn ycrnoBua (10), BbISCHAKT
NPUYNHBI, NPUBOASALLME K HEYAOBNETBOPUTENbHBIM pedyfnbTaTam, U NpUHUMatoT

Mepbl MO UX YCTPaHEHWIO.

18
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MpunoxeHue A

(pekomeHgyemoe)

NMpoBeaeHne hunbTPpOBaHUA NPOO MOPCKOM BOAbI

A1 Ha3Ha4yeHune n o6nacTtb NnpuMeHeHUs

HacTosillee npunoxeHve pernameHTMpyeT npoueaypy npoBedeHust UnbTpoBaHMS

npo® Mopckon BoAbl Npy onpeaeneHnn pacTBOPEHHbIX hopm docdaTos.

A.2 O6GopynoBaHue, BcnomoraTesibHble YCTPOUCTBA U MaTepuarbl

A.2.1 Kon6a ¢ Ty6ycom (ByHaeHa) no FOCT 25336-82, BMecTuMOcTbi0 500 cm®.

A.2.2 OunbTpbl MembpaHHble «Bnagunop M®PAC-OC-2» no TY 6-55-221-1-29-89, ¢
pasmepom nop 0,45 MKM mnn gpyroro Tuna, paBHOLEHHbIE MO XapaKTepUCTUKaM, Unn
dunbTpbl BymMaxkHble 06€330MN€eHHbIE «CUHSAS neHTa» no TY 6-09-1678-86.

A.2.3 BopoHka broxHepa Ne 1 unn Ne 2 no TOCT 9147-80.

A.2.4 Hacoc BaKyyMHbIN U BOOOCTPYMHbIN.

A.2.5 Tpybkun nnacTnkoBble COeaUHUTENbHbIE.

A.2.6 CtakaH no TOCT 25336-82, BMECTUMOCTbI0 600 cm® — 1 uT.

A.2.7 Onektponnmtka no NOCT 14919-83, ¢ 3akpbITOM Ccnupanbld U perynmpyemon
MOLLIHOCTbIO Harpesa.

A.2.8 dunbTpoBanbHas bymara.

A.2.9 CknsiHKa C LWMPOKUM ropfioM 1 NpuwnmMdoBaHHOM Npobkon.
A3 TpeboBaHua 6e3onacHoCTH

Heobxogumo cobniogate obuwme TpeboBaHua TexHukn GesonacHocTu npu pabote B

XUMUYECKNX nabopatopusix.

A.4 TpeboBaHuA K kBanudukaumm onepaTtopos
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dunbTpoBaHne nNpob MOXET NPOBOAUTbL WHXEHEep-XUMUK unu nadopaHT, npollealumin

cneunanbHyO NOAroTOBKY.

A5 Cxema npoBefaeHusi hnnbTpoBaHUA

A.5.1 NS O4YNCTKM OT OpraHMYecKmx BewecTB MeMOpaHHble UnbTPbl KUNATAT B
ONCTUNNMPOBaAHHOM Boae Tpu pasa no 20 MuH, Kaxabii pa3 MeHss Bogy. M36bITok Bnaru ¢
MeMbpaH nocne KUnNaYyeHus yaansaoT, NpoMokas nx o unbTpoBasnbHy bymary. XpaHaT B
CKMsIHKE C LUMPOKMM FOpPfioM C NpuwnndoBaHHOM NPOGKONA.

A.5.2 MNpoby mopckon Boabl (PUNbTPYOT Yepe3 MeMBpaHHbI PUNbLTP C AMaMeTpoM nop
0,45 MKM nnu ounbTp «CUHAS NeHTay», otbpackiBas npu atoMm nepsble 20 cm® dunbTpara.
[ns aToro cobupatoT yCTaHOBKY B COOTBETCTBUM C PUCYHKOM A.1, nomeLLaroT punbTp Ha SHO
BOPOHKN AN (hunbTpOBaHUA U BKNOYaT Hacoc. PaboTy Hacoca Heo6X0aAMMO NOCTOSIHHO

KOHTPONMpPOBATb.

":) -

1 — npoba Boapl; 2 — BOpOHKa Ansa unbTpoBaHus; 3 — unbTp; 4 — konba ByH3eHa;

5 — BaKyyMHbIN U1 BOAOCTPYWHbLIN HAcoC; 6 — TpyOKM coeauHUTENbHbIE.

PucyHok A.1 — YcTaHoBka anga omnbTpoBaHust Npobbl BOAbI
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NMpunoxeHune b

(pekomeHgyemoe)

MeToauka
NPUroToBIIEHUA aTTeCTOBaHHbIX pacTBopoB occaTa Kanua
oagHo3ameweHHoro AP1-PO,, AP2- PO,, AP3- PO, ana yctaHOBIeHuUs
rpagyMpoBOYHbIX XapaKTePUCTUK NPUOOPOB U KOHTPOSIA TOYHOCTU
pe3ynbTaToB U3MepeHU MaccoBOU KOHLUEeHTpauuu occaTtoB

B MOPCKUX BoAaax

B.1 HasHayeHue n obnactb NpUMeHeHuns

HacTtosiwaa metoguka pernameHTUpyeT npouenypy npuUroToBrieHUss aTTeCTOBaHHbIX
pacTBOpOB docata Kanusa O[HO3aMeLLeHHOro (aurmgpodpbocata Kanus),
npegHasHayYeHHbIX AN  YCTaHOBIEHUS rpagyMpPOBOYHbBIX XapakTepPUCTUK W KOHTPONS
TOYHOCTW pe3yrnbTaTOB U3MEPEHUN MacCCOBOM KOHLUEHTpauuu docgaToB B MOPCKMX BOAaAX

GOTOMETPUYECKNM METOAOM.
B.2 MeTponormyeckue xapaktepucTmku

MeTponornyeckne xapakTepUCTUKN aTTECTOBaHHbIX PACTBOPOB MpvBeaeHb! B Tabrmue b 1.

T aodonwunuyab.1-MeTponornyeckme xapakTepucTuUKM aTTECTOBAHHbLIX PacTBOPOB

avrngpodocdaTta Kanua

HanmeHoBaHne xapakTepucTuKu 3HayeHne xapaKTepuUCTUKM Ans
aTTecToBaHHOro pacTeopa

AP1-PO4 | AP2-PO4 | AP3-PO4

ATTecToBaHHOE 3HayeHue MacCcoBOW

KOHUeHTpauunu ocdaTos, MI'/)J,M3 500,0 100,00 1,00
"paHunubl norpeLHocTn MacCcoBOW
KOHUeHTpauun pocgatos (P=0,95), mr/gm® +25 +1,14 1+ 0,02
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B.3 CpeactBa usmepeHui, BcnoMmoratesibHble YCTPOUCTBA, peakTUBbI

6.3.1 Becbl nabopatopHble no OCT 53228-2008, BbICOKOro knacca TOYHOCTWU, C

Hanbonbwmm npegenom B3sewuBaHua 200 r n npegenom 4ONYCKaeMow MOrpeLlHoCcTym

+10 wmr.

6.3.2 Konbbl mepHble no FOCT 1770-74, 2 knacca TOYHOCTM, UCMOMHEHus 2, 2a,
BMecTUMOCTbto 1000 cm® — 1 w., 100 cm® — 1 wT., 50 cm® — 1 wr.

B6.3.3 MNMuneTkn ¢ ogHon otmeTkon no NOCT 29169-91, 2 knacca TOYHOCTU, UCMNOSTHEHUS
2, BMecTMMocTbio 10 cm® — 1 wT., 1 cm® — 1 wr.

5.3.4 MNuneTka no NOCT 29227-91, rpagynpoBaHHas, 2 Kracca TOYHOCTU, UCMONHEHUs 1,
BMeCTUMOCTbIO 2 cM® — 1 WwT.

5.3.5 Ctakan4ymk ans B3BelwwmBaHus (6tokc) no MTOCT 25336-82, tTuna CB-19/9.

5.3.6 BopoHka nabopatopHast no FOCT 25336-82, agnametpom 56 mm,

6.3.7 WnaTtenb.

5.3.8 lNpombiBarka.

5.3.9 CknsiHKM M3 TEMHOrO CTekna Ans XpaHeHusi pacTBOPOB.

5.3.10 OkcukaTtop no NOCT 25336-82, ncnonHeHna 2, ¢ gunameTpom kopnyca 140 mm
nnm 190 mm.

5.3.11 Wkad cywmnbHbI 06LenabopaTtopHOro Ha3Ha4YeHus.

b.4 UcxoaHble KOMMOHEHTbl aTTeCTOBaHHbIX PacTBOpPOB

6.4.1 Kanun ocdopHOKMCNbIN OOHO3aMELLEHHbIN  (aurngpodocdat  kanusa) no
FOCT 4198-75, x.4., c cogepxaHnem ocHoBHoro Bewectsa KH,PO4 He meHee 99,5 %.

6.4.2 Boga guctunnupoBaHHas no FOCT 6709-72.

6.4.3 Xnopodopm no NMOCT 20015-88, 0umLLEHHBbIN.

6.4.4 Xnopug kanbums TY 6-09-4711-81, 4., rpaHynMpoBaHHbI 6€3BOAHbIN.
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B.5 MNMpoueaypa NpUroToBrieHMA aTTeCTOBaHHbLIX PacTBOPOB

aurngpodocdarta Kanus
B.5.1 NMpurotoBneHne arrecrtroBaHHoro pacreopa AP1-PO,

Ha aHanuTumyecknx Becax B3BeLIMBAKOT B OHOKCE C TOYHOCTbIO A0 YETBEPTOro 3Haka
nocne 3anaton 0,7165 r gurmapodocgata kanusa (KH.PO4,) npeaBapnTenbHO BbICYyLLEHHOIO
B CywunbHOM wkadpy npu temnepatype 105-110 °C B TedeHne 1 4 M OXnaxgeHHoro Ao
KOMHaTHOM TemnepaTtypbl B 3KCMKaATOpe Hag Xnopnaom Kanbuus. KonmyecTBeHHO nepeHocaTt
HaBecKy B MepHyto konby BMecTuMocTbio 1000 cM®, pacTBOPSAIOT B CBEXENPUrOTOBMNEHHON
AVCTUNNUPOBaAHHOM BoAde, [nobaBnsaT 2 cm® xnopodopma, foBoasaT 00bEM pacTBopa [0
METKM 1 nepemelunBatoT. [1lepeHOoCAT pacTBOp B TEMHYHO CKIISIHKY C MNOTHO 3aKpbiBalOLLENCSA
nNpo6KoMn.

lMony4yeHHOMY pacTBOpY NPUMNUCBLIBAOT MAacCOBYI  KOHUEHTpauuto  doccaTtos
500 mr/gm®.

b.5.2 NpurotoBneHune arrectoBaHHoro pacrsopa AP2-PO,

MuneTkoit ¢ ofHoW oTMeTkoln oTéupatoT 10 cm® pactBopa AP1-PO,, nomeliatoT ero B
MepHyto konby BmecTumocTbio 50 CM3, OOBOOAT OO0 METKM CBEXeNpuroToBreHHOW
OUCTUNNIMPOBAHHOM BOAOW U nepemMelumBaloT. [1epeHOoCAT pacTBOp B TEMHYHK CKISIHKY C
NMOTHO 3aKpblBatOLLENCA NPOOKON.

[MonydeHHOMY pacTBOpy MpPUNUCBIBAOT  MacCoOBYK  KOHUEHTpauumio  docdaTtoB
100,0 mr/gm®.

Bb.5.3 NpurotoBneHne arrecrtoBaHHoro pacrteopa AP3-PO,
MuneTkoit ¢ odHoW oTMeTKoW oT6upatoT 1 cm® pactBopa AP2-PO., noMellalT ero B
MepHylo konby BmecTUMocTblo 100 cM®, [OBOAST [0  METKM CBEXEnpUroTOBEHHOI

AVNCTUNNUPOBAHHOW BOAOW 1 NEepPEMELLNBALOT.

[Mony4eHHOMY pacTBOpY NPUNUCBIBAOT MAcCOBYIO KOHLUEeHTpauuio dpocgartos 1,0 Mr/am’,
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b.6 PacuyeT meTponornyecknx xapakTepucTuk atTtectoBaHHbIX pacTBOPOB

6.6.1 ATTectoBaHHOEe 3Ha4yeHMe MacCOBOW KOHLUeHTpauun docdatoB Cy, Mr/,u,lvl3, B
pacTteBope AP1-PQg4, paccunTbiBatoT Nno popmyne
c 1000 -m -1000-94,97

1 J

V-136,09

(5.1)

roe m— macca HaBecku aurmapodpocdara Kanua, r;
94,97 — monsipHasa macca ¢ocdaTtos, r/MOSb;
V — BMECTMMOCTb MEPHON KOObl, CM3;
136,09 — mongapHasa macca gurngpodocdaTta Kanus, r/Mmorsib.
5.6.2 ATTecToBaHHOEe 3Ha4YeHMe MacCOBOW KOHUeHTpauuu docdaTtoB Co, Mr/,u,lvl3, B
pactBope AP2-PO4, paccunTbiBatoT no cdopmyne
,=9n (B2
V2
roe Vi — o6bem pactBopa AP1-PO,, 0T6MpaeMblii TUNETKON, CM°;
V7 — BMECTUMOCTb MEPHOM KOnbblI, cm®.
6.6.3 ATTectoBaHHOEe 3HayeHMe MacCOBOM KOHLUeHTpauumm doocdatoB Cs, mr/am®, B
pacteope AP3-PO4, paccunTtbiBaloT rno copmyne
C, =M , (B.3)
VZ
roe V; — o6bem pactBopa AP2-PO,, 0T6MpaeMblii TUNETKOM, CM°;
V2 — BMECTUMOCTb MEPHOM KOonbbl, cm®.
6.6.4 PacueTt rpaHuy npegena BO3MOXHbIX 3HAYEHUW MNOrpeLHOCTN MPUroTOBIIEHUS
aTTecToBaHHOro pactBopa AP1-PO, ¢ MaccoBoii KOHLeHTpaumei ¢ocdartos 500 mr/am®

BbIMOMNHAT No popmyrne

A=G -J(ﬁf F Ry + (20, (6.4)
Y7, m V

roe Cy — npunmMcaHHoe pacTBOpPY 3HAa4YeHNe MacCoBOW KOHLEHTpaumm ocdaTos, Mr/om>;

U — maccoBas gorns ocHoBHoro BewlecTtBa (KH,PO4) B peaktvee, npunucaHHasa peaktusy
KBanndumkaumm x.u.;

A, — npegenbHoe 3HayeHMe BO3MOXHOIMO OTKIMOHEHUA MacCOoBOW [0fM OCHOBHOMO

BelleCTBa B peaKktnee OT NpUNMcaHHOro 3Ha4eHna U,
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m — Macca HaBecku gurngpodpocgarta kanus, r;

Ay, — npegenbHas BO3MOXHasi MOrpeLLHOCTb B3BELUMBAHUS, T;

V — BMECTUMOCTb MEPHOM KONOBbI, cm?;

Ay - npegenbHoe 3HaYeHne BO3MOXHOMO OTKITOHEHUSI BMECTUMOCTM MEPHOMW KOnbbl OT
HOMMHAIBHOIO 3HAYEHUS!, CM°.

[Mpenen BO3MOXHbIX 3HAYEHUN NOrpeLLIHOCTN NPUroTOBIIEHNA aTTECTOBAHHOIO pacTBopa
AP1-POq4

0,5 0,0001 0,50
A, =500- ) 4 (=2 2 4 (=0)2 = 2,5 mr/am® .
: \/ (99,5) (0,7165) (1000) A

6.6.5 PacuyeT rpaHuy npegena BO3MOXHbIX 3HAYEHUW MOrPEeLHOCTU MPUroTOBIEHUS
aTTectoBaHHbIX pactBopoB AP2-PO4 n AP3-PO,4 ¢ maccoBon KOHUeHTpaumen gocoaros

100,0 n 1,00 Mr/am®, COOTBETCTBEHHO, BbIMOSIHSIOT MO dopmyne

A=C ~J(ﬂ>2 cCoyp ey, @s)
Ck I/1 VZ

roe C; — npunucaHHoe pacteopam AP2-P n AP3-P 3HayeHne MaccoBOW KOHLEHTpauuu
docdaTos, Mr/am>;

Ck — 3HayeHMe MacCOBOW KOHUEHTpauum ocdaTtoB, npunMcaHHoe pacTBopy,
ncnosib3yeMomy ans npurotosrieHns pactsopa AP2-P unn AP3-P, Mr/om>;

Ay — npenen BO3MOXHOro 3Ha4eHus NOrpeLLlHOCT NPUroToBNeEHNA pacTBopa C MacCoBOM
KOoHueHTpaunen docgartoB Cy;

V; — BMECTUMOCTb MEPHOM KOnbbl, cm?;
AV1 — npeaenbHOe 3Ha4YeHne BO3MOXHOIO OTKITIOHEHUST BMECTUMOCTU MEePHOWN KONbbl OT

HOMWHanbHOro 3Ha4yeHu4, CM3.

V, — HOMVHaTbHbI 06BEM pacTBOpa, OTOUPAEMOro NUNETKOM, CMS;
AV2 — nNpeaenbHoe 3HayYeHne BO3MOXHOMo OTKNOHEHMs o6beMa pacTBopa, 0TOMpaemoro

MMNETKOMN, OT HOMUHANBLHOTO 3HAYEHUS!, CM°.
6.6.5.1 [paHuubl npegena BO3MOXHbIX 3HA4Ye€HUA MOrpPeLuHOCTU MNPUrOTOBNEHUS

atTectoBaHHoro pacteopa AP2-PO4

A, = 100-\/(£)2 L2 O

2 =114 mrigv®.
500 50 10) A
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6.6.5.2 [paHuubl npegena BO3MOXHbIX 3HAYEHUM MNOrpPeLHOCTU MPUroTOBIIEHUS

atTtectoBaHHoro pacteopa AP3-PO4

1,14 0,2 0,01
A, =10 [(Z—) +(=22)? +(=—)% = 0,015 mr/om®.
3 \/(100) (100) (1’0) A

B.7 TpeboBaHusa 6e3onacHoOCTH

Heobxogumo cobniogatb obwme TpeboBaHua TexHukn 6esonacHocTn npu paboTte B

XMMUYECKMx nabopatopusx.
b.8 TpeboBaHuA K KBanudukaumm onepatopos
ATTEeCToBaHHbl€ PacTBOPbl MOXET rOTOBUTb MHXEHEP-XUMUK UNKU NnabopaHT Co cpeaHum

npodpeccroHarnbHbiM 06pa3oBaHMeM, NPOLIEALNA creumanbHyo NoAroTOBKY U UMELNIA

cTax paboTbl B XMMmnyeckon nabopatopum He meHee 6 Mec.

b.9 Tpe6GoBaHUA K MapKUpOBKe

Ha cknsHKM C aTTecToBaHHbIMKM pacTBOpaMU AOSMKHbl ObiTb HaKMNEeHbl 3TUKETKN C
yKkaszaHnem YCNnoBHOro o0603Ha4YeHns pacTBopa, MacCOBOW KOHUEHTpauuu ¢ocdgaTos,

NOorpeLHoCTn ee yCtaHOoBJ1EHUA U OaTbl NPUrOTOBIIEHUA.

B.10 YcnoBusa xpaHeHuA

AtTecTtoBaHHble pacTtBopbl AP1-POs un AP2-PO, xpaHaT He 6Gonee 3 mec npu

Temnepartype 4-8 °C. AtTecTtoBaHHbIN pacTBop AP3-PO,4 XxpaHeHnto He NoANeXuT.
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