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HacTtoswuii ctaHAapT pacrnpocTpaHsaeTcs Ha NWUTbEBYHO BOAY W yCTaHaBnvBaeT
MeToZbl onpeaeneHus hTopuaoB:

(hoTOMETPUYECKMNIA METOZ C NaHTaHaNM3aprMKOMMNIEKCOHOM B BOAHOW cpefe —
BapuaHT A (npeaen oGHapy)XeHusi C A4OBEPUTENbHON BeposimmocTbio P = 0.95 paBeH
0.04 mr/gM3 npu obbeme Npobbl 25 cM3 AranasoH M3MepseMblX KOHLEeHTpaLuii
0,05—1,0 mr/gm3);

(hoTOMETPUYECKUNIA METOA C NaHTaHaIM3apUNKOMMNIEKCOHOM B BOHO-aLeTOHO-
BOV cpefe — BapuaHT B (mpegen o6Hapy>XeHWs ¢ [OBEpUTENIbHON BEPOATHOCTLIO
P = 0.95 cocTtasnseT 0.02 mr/gm3npu 06beMe NpPobbl 25 cM3, AnanasoH N3MepsieMbIX
KOHUeHTpauuii 0.04—0.60 mr/gm3);

NOTEHLMOMETPUYECKNIA METOZ, ONpeseneHns CyMMapHOA KOHLEHTpauum gropu-
[OB C MUCMONb30BaHMEM (TOPUAHOIr0 MOHCENEKLIBHOrO 3nekTposa (npegen obHapy-
XKEHMS C [0BepuTe/IbHON BeposTHOCTbO P = 0.95 paseH 0.02 mr/gm5 fguanasoH
N3MepsieMbIX KOHLEeHTpauuii 6e3 pasbasneHns npobbl 0.10—190 mr/gm3).

1. POTOMETPUYECKOE OMNPEAENEHVE hplOPNAOB. BAPUAHT A

MeTof 0CHOBaH Ha CMoco6HOCTM (hTopuA-MOoHa 06pa3oBbIBaThL PacTBOPUMbIN B
BO/le TPOWHOI KOMM/IEKC CUPEHEBO-CUHETO LiBETA, B COCTaB KOTOPOI0O BXOAAT 1aHTaH,
annM3apuHKOMMIEKCOH 1 pTopna. VIHTEHCMBHOCTb OKpackn pacTBopa poToMeTpupy-
0T Npn AnnHe BoMHbI A= (600£10) HMm.

OnpegeneHnio (hTopmaa CUAbHO MELLaOT aNloMUHUIA U XXenes3o, CBS3biBas ero B
KOMMNEKC U 3aHmkas pesynbTtatbl. [lonycTMmas MaccoBas KOHLEHTpauus antoMuHms
He Bbiwe 0,2 mr/gm3, Xenesa —He Bblwwe 0,7 Mr/gm3.

1.1. MeTtop oTb60pa npob

1.1.1. OT60p Npo6 - no MOCT 24481».

1.1.2. O6bem npobbl BOAbI ANS1 ABYX Napasie/ibHbIX ONpefe/ieHniA JOMKeH BbiTb
He meHee 100 cm3.

* Ha Tepputopun Poccuidckoin depepauym aelicteyet FOCT P 51593—2000 (3aech v fanee).

M3naHve oduumanbHoe MepeneyaTka BocnpeLLeHa

. £> W3patenscTBo ctaHgapTos, 1990
X © WMK W3gatenscrtsBo ctaHgapTos, 2002
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MOCT 4386-89 C. 2

113 Mpo6bl 0TOMPAIOT B NOAMITUNEHOBYHO NOCYAY U HE KOHCEPBUPYIOT. XpaHaT
B XONOAWNbHUKE W aHaNN3NPYIT He No3gHee Yyem yepes 3 Cyr.

12. n napaTtypa, peakTuBbl

KonopumeTtp oTomeTpryeckuii NabopaTopHbliA UK CNeKTpotoToMeTp, obecne-
YMBaKLLMIA N3MEPEHME ONTUYECKON NIOTHOCTY NPK AAnHE BOMHbI 1 = 590—610 HM.

Becbl nabopaTopHble 06LLEro HasHauyeHWUs ¢ HauboNbLLIMM MPeesioMm B3BELLMBA-
Husa 200 r 1 gonyckaemoin norpelHocTbio £0.00075 r no FTOCT 24104*.

pH-meTp nto6oin mogenm.

Kon6bl 2-50-2, 2-100-2, 2-1000-2 no FOCT 1770.

Konbbl KH-2—500-TC no FOCT 25336.

Mwnetkn 4-1-1,5-1-1,4-1-2,5-1-2,6-1-5,7-1-5,6-1-10.7-1-
10,6-1-25, 7-1-25 no FOCT 29227.

Cocyabl NonnMaTuneHosble BMecTUMOCTHO 100 1 1000 cm3

Uunnmugpel 1-50, 3-50 no FOCT 1770.

Hatpuii dhTtopucTbiii no FOCT 4463.

HaTpwuii yKcycHoKucnblin 3-Bognbiii no FTOCT 199.

Hatpua rugpookuck (rugpokcug) no FOCT 4328.

NaHTaH a30THOKMCAbIA 6-BOAHbIN NO TY 6—09—4676.

Anun3apuHkomniekcon no TY 6—09—4547.

Kucnota ykcycHasa no FOCT 61.

duKcaHabl CONAHON W a30THOW KWNCNOTI.

Boga guctunnuposaHHaa no FOCT 6709.

Bce peakTuBbl AOMKHbI 6bITb KBAAMPUKALUM XUMUYECKN YUCTble (X. Y.) UK
yucTble Ana aHanmsa (4. 4. a.).

[JonyckaeTcs Ncnonib3oBaHWe UMNOPTHBIX NOCYAbl M NPUBOPOB C METPOIOrnYec-
KUMU XapaKTepucTUKamMmy W PeakTUBOB C KBanM(UKaLMeld He HuKe yKasaHHbIX B
cTaHgapre.

13. MoAaroTtoBKa K aHanusy

1.3.1. TpuroToBMEHNE OCHOBHOIO rpafypOBOYHOIO pacTBopa PTOPUCTOro HaTPUA
C KOHUeHTpauueii dpropug-noHa 0,! mr/cm3

0,2211 r (hTOPUCTOrO HaTpus, BbICYLLUEHHOro npeasaputenbHo npu 105 *C po
MOCTOAHHOWM MaccChl, MOMELLAKT B MEPHYHO KONby BMeCTUMOCTbIO 1000 cm3 pacTBo-
pSAIOT B AUCTWNNMPOBaHHOW BOfe W JOBOAAT 06beM pacTBopa 4O MeTKuU. PacTsBop
XPaHAT B XONOAUbHVKE B NMOMMATUIEHOBOM COCYA€e C M/IOTHO 3aKPbITON NPOGKOIA.
CpoK XpaHeHns — 3 Mec.

1.3.2. MpuroToBneHne paboyero rpagyvpoBOYHOr0 pacTeopa

Paboumnii rpagyMpoBOYHbLIA PacTBOP KOHLUeHTpauuu gTopug-noHa 0.01 mr/cm3
roToBAT pa3basneHneM oCHOBHOro pacteopa B 10 pa3. 10,0 cM30CHOBHOIO pacTsopa
MoOMeLLaloT B MEpHYH Konby BMecTUMOCTbHO 100 cM5 1 JoBOAAT 06beM pacTBopa A0
MEeTKW ANCTUNIMPOBaHHOW BOAONW. PacTBOp roTOBAT B feHb NPOBEAEHWs aHanusa u
nepenvBatoT B NOSIM3TUNEHOBBIV COCY[.

1.3.3. MpuroToBneHne pacTBopa anM3apUHKaMMIEKCOHA  KOHLEHTpaumeit
0,0005 mans/gm3

B mepHyto konby BmectumocTbio 1000 cm3 nomelwatot 0,1927 1 anu3apuHKOM-
MNeKcoHa, CMa4MBaloT ero AJiA /yylero pacTBOPeHUs HebO/bLIMM KONYeCTBOM
(0.2—0.3 cm3) pacTBOpa rMApPOOKNCK HATpUsi KOHUeHTpauuein | mons/gM3 npunm-
BalOT NpubanM3nTensHo 500 cM3ANCTUNNIMPOBaHHOW BoApl, f06aBnsoT 0.25 T yKcyc-

*C lwuonsa 2002 r. BBeaeH B geiicteue TOCT 24104—2001.
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C. 3TOCT 4386-89

MNOKWC/IOTO HATpWUS W MEepemeLlyBaroT 40 MOAHOr0 pPacTBOPEHWS peareHTa. 3ateM
NPUANBAIOT HeGONbLWIMMW MOPLMAMU PacTBOP COMSHON KUCMOTbl KOHLEHTpaumel
0,1 monb/gm340 pH - 5, KOHTPOAMPYS 3TO 3HAYEHME NOTENLMOMErprnyeckn (oKpac-
Ka pacTBopa Npu 3TOM W3MEHSEeTCA OT BULUHEBO-KPACHON A0 OpaHXXEeBO-XXEeNTOW).
[JoBogat o6bem pacTBopa LO METKU AUCTUNNMPOBAHHOW BOAOW. MyTHbI pacTBOp
OT(UNLTPOBBLIBAKOT. PacTBOP XPaHAT B CKNAHKE M3 TEMHOI0 CTeKNa B XONOANNbHUKE.
CpokK xpaHeHuns | mec.

1.34. TlpuroToBNeHMe pacTBOpa a30THOKUCIOrO flaHTaHa KOHLUeHTpauyei
0,0005 mons/gm’

B mepHyto konby BmectumocTbio 1000 cm3 nomewwatot 0,2166 r LeCTMBOAMNOrO
a30THOKMCNOro NaHTaHa, npunueatoT 200—300 cmM3 4UCTUNANPOBAHHONW BOJbI, f0-
6aBnatoT | cM3 pacTBOpa a30THON KWCNOTbl KOHUeHTpauven | mons/gm3, nepeme-
LIMBAKOT LO NOMNHOrO0 PacTBOPEHWS COMM W [OBOAAT 06beM pacTBOpa [0 MeTKU
ANCTUNNNPOBAHHO BOAOI. Cpok xpaHeHus pacTBopa 1 rog,

1.3.5. MpuroTosneHue aueTaTHOro 6ycepHoro pacTeopa ¢ pH = 4,3+ 0,1

B KoHuuYeckyto konby wnm ctakaH BMecTMMOCTbiO 500 cm' nomewatot 105.0 r
TPEXBOAHOI0 YKCYCHOKHMCIOrO HaTpus, npuaveatoT 300—400 cM' AMCTUANMPOBaHHOM
BOJIbl, MEPEMELLVBAIOT, CIerka Harpesas, 0 MOHOr0 PACTBOPEHUS CONMN 1 NEPEeHOCAT
pacTBOp B MepHyt Konby BmecTumocTbto 1000 cm3. [ob6aataioT 100 cm3 nefsiHoi
YKCYCHOI KMCNOTbI, MepeMeLlnBatloT 1 JOBOAAT 06beM pacTBopa L0 METKW AUCTUA-
NMPOBaHHOI BOAONA. pH pacTBOpa NMPOBEPSIOT MOTEHLMOMETPUYECKM.

1.3.6. MpuroToBneHWe pacTBopa rMapoKCHaa HATPUS KOHLEHTpauveln / mars/gm’

B MepHyto konby BmecTumMocTbio 100 cm' momewaroT 4.0 T ruagpokeuaa HaTpus.
pacTBOpAOT B LUCTUNMPOBAHHON BOAE M JOBOAAT 06LEM pacTBOpa 40 METKMU.

1.3.7. MpnroToBneHne pacTBopa CONSHON KUCNOThI KoHUeHTpauveid 0,1 monb/am!

PacTBOp roToBAT M3 (PHKCaHaNa.

1.3.8. MpuroToBneHne pacTBopa a30THOW KUCNOTbI KOHUEHTpauvein / Monb/gm!

PacTBop rotoBAT U3 ukcaHana. pa3dasnss CoAepXMMOe amnysbl AUCTUNNNPO-
BaHHOI Bogol 4o 100 cm3,

1.3.9. MocTpoeHue rpagyn/toBOHHOrO rpagnka

B mepHble Konbbl BMecTMOCThIO 50 cm3 nomewatot 0; 0,2; 0,5; 1,0; 1,5, 2.0 un
2,5 cM3 paboyero rpaflyMpoBO4HOI0 pacteopa ()TOPUCTOro HaTpus, 4YTO COOTBETCT-
Byer 0; 2; 5; 10; 15 20 n 25 MKr (Topug-uoHa uam B pacuete Ha 25 cm'
aHanuampyemoli npo6sl 0; 0,08; 0,20; 0,40; 0.60: 0.80; 1,0 mr/gm3dTopnaa. Jobas-
NAT B K&XAYH Konby npnbnusntensHo 20 cM3 4UCTUNNNPOBaHHON BOAbI, Nepeme-
LUMBAIOT ¥ 3aTeM MPWUAMBAIOT MOCNeA0BaTeNlbHO N0 6.5 CM’ pacTBopa ann3apuHKoMm-
nnekcoHa, 15 cm3 auertaTHoro 6ydepHoro pacteopa u 5,0 cm3 pactBopa
a30THOKWC/IOrO flaHTaHa. PacTeBopbl MepemMeLLnBaloT, [OBOAAT AWUCTUIINIMPOBAHHONW
BOZOW 0 METKM, BHOBb MepeMeLUVBaOT U OCTaBMAKOT CTOATL B TedeHne | 4 B TeMHOM
mecte. [locne 3Toro WM3MeparT OMTUYECKME MIOTHOCTU PacTBOPOB, COAEPXKALLMX
(hTOpWA, OTHOCMTENbHO HYNMEBOr0 pacTBopa (PacTBOP C KOHLUEHTpauuein gropuaa,
paBHOI HY/II0) B KIOBETE C PACCTOAHMEM MeXay paboymmmn rpaHamMu 50 Mm Npu ginHe
BOMHbI X = (600£10) HMm.

OnpegeneHvie MOBTOPSIOT ellle ABa-TPW pas3a W BbIYUCNAIOT CPeAHUE 3HAYEHMS
ONTWYECKOM MAOTHOCTW ANA KaXKAOro pacTBopa. M0 MOMyYeHHbIM LaHHbIM CTPOAT
rpaflyMpoBOYHbIA rpaduK 3aBUCMMOCTU ONTUYECKON NNIOTHOCTW PAcTBOPOB OT KOH-
LieHTpauuun gTopuaa B Mr/gmMm3 uim paccumnTbIBAIOT YPaBHEHWE Perpeccuu.

MocTpoeHne rpadmka NOBTOPAIOT ANA KaXKAOV HOBOW MapTuM peakTWBOB U He
peXke OfiHOro pasa B Mecsl,

4%



MOCT 4386-89 C. 4

l4. MpoBefeHmne aHannsa

1.4.1. B mepHyto konby BmecTumocTbio 50 cm' nomewaroT 25,0 cm3 aHanusupye-
MoWi Bo/bl (ecnyM MaccoBas KOHLeHTpaums ¢Topugos 6onbwe 1,0 mr/gm', T0 Ha
aHanm3 6epyt 10,0 cM3unn MeHbLWNIA 06BEM), NPUMBAOT NOCNeA0BaTeNbHO 6,5 cM3
pacTBopa anusapuHKoMmnaekcoHa, 1.5 cMm' auetaTtHoro 6ydgepHoro pacteopa, 5,0 cm3
pacTBopa naHTaHa U J0BOAAT 00bEM [0 METKM LUCTUANMPOBAHHOW BOAOA. Cmech
TWaTeNbHO NepemMeLLnBatoT, BblAEPXKMBAOT B TeHeHUe 14 B TEMHOM MeCTe W Jasee
M3MEPAIOT ONTWUYECKYIO MIOTHOCTb, KaK yKas3aHo B M. 1.3.9, OTHOCUTENbHO HY/IEBOro
pactBopa. Mo rpagynpoBoYHOMY rpadmKy Wn NO YpaBHEHWIO Perpeccuyt Haxogat
MacCOBYH KOHLeHTpauuo (hTopnaoB B Boge B Mr/am'.

1.4.2. B MepHyt0 Konby BMeCTMMOCTbIO 50 cm' momeluatoT 25,0 cM3aHanusupye-
MOl BOAbl (eCcniM MaccoBasi KOHUEeHTpauus hTopugos 6onbwe 1,0 mr/gm', To 6epyT
10,0 cM3unu MeHbLINI 06beM), BBOAAT rpafyMpoBOYHYH Npo6yC 3apaHee M3BECTHOM
KOHUeHTpauvein gropngos (8o6aBky). 3HauyeHne KOHLEeHTpauuu f06aBku B Mony-
YEeHHOM pacTBope AOMKHO HAaXOAMTLCA B TOM XKe fMana3oHe, YTO U KOHLEeHTpaLums
(Topuaos, onpeaeneHHas no n. 1.4.1. OnpegeneHne MaccoBOi KOHUEHTpaLuu To-
PWAO0B B aHann3vpyemoli npobe ¢ BBeAEHHOW B Hee [06aBKOM npoBogaT no n. 1.4.1,

15. O6paboTKa pe3ynbTaToBs

3a OKOHYaTeNbHbIA pesyrnbTaT aHannsa NPUHUMAlOT cpefHeapufMeTMyecKoe pe-
3yNbTaToB [BYX Napx3MefibHbIX onpeseneHui.

KoHueHTpauuto Topmaos B gobaske (C), Mr/am3, BbIUMCAAIOT Mo dopmyne

c*c2-c,

rae ¢, — KOHUEeHTpauus GpTopnaoB B aHann3upyemori npobe, Mr/gm3;
C2 —KOHLeHTpauusa hTopnaos BaHanusnpyemoli npobe ¢ BBeAEHHON 406aBKOA,
mr/om3.
MorpewHocTb onpegenermns () B NpoLeHTax BbIYUCAAIOT MO Gopmyne

100,
co
roe ¢ —cpefHeapuMeTUecKoe pe3ynbTaToB [BYX MapasfefbHbiX OnpefencHuii
KOHLIeHTpauum (Topnios B fobaske, Mr/am3
C, —[OeicTBUTENbHaA KOHUEHTpauus (TopuMaoB B BBefeHHON a06aBke,
mr/gm3.
Pe3ynbTaT cuMTaroT yA0BNETBOPUTENBHBIM, ECAIM HANAEHHOE 3HauYeHWe MorpeLl-
HOCTW He npeBbiwaeT 25—30 % ¢ /* = 0,95 npu MaccoBoli KOHUEHTpauuu hTopuaos
0,05—0.15 mr/gm3un 7 % npn KoHueHTpauyun 0,2 mr/am' un 6onee.

2. ®OTOMETPUYECKOE OMPEAENEHUNE ®TOPNAOB. BAPUAHT b

MeTof OCHOBaH Ha TOM e MPUHLMNE, YTO W BapuaHT A, HO AN MOBbILIEHUSA
onepaTuBHOCTU U3MePEHUA ONTUYECKOM MAOTHOCTU onpeneneHne npoBoAAT B
BOAHO-aLeTOHOBON Cpefe, B KOTOPOM NOMHOTA PasBUTUA OKPAcKW TPOMHOIO KOM-
nnekca naHTaHa, aM3apHHKOMMNIEKCOHA U (hTopuaa AoCTuUraeTcs yvepes 15 MUH.

OnpegeneHve PTOPUL-MOHA C NPUBOAMMOIA B M. 2.5 NOrPeLLHOCTbIO BO3MOXHO
npn Tex e MacCoBbIX KOHUEHTpaUnax antoMUHNUA W Xenesa, YTo U B BapnaHTe A

21. MeTop oT6opa npob

OT160p Npo6 —no MOCT 24481 n no n. 11 HacToAWero ctaHaapTa.

22. AnnapaTtypa, peakTusbl

Annapartypa u peaktusbl no n. 1.2, a Takxe auetoH no NOCT 2603, x. 4. um
4. 4. a
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C. 5TOCT 4386-89

23. NMoprotoBka K aHanusy

2.3.1. I'pafiyvpoBOYHbIe PacTBOPbI (NTOPUCTONO HATPUS U BCE OCTa/IbHbIE PACTBOPbI
peakTusoB rotoeat no nn. 1.31—1.38.

2.3.2. MNpnroTo&” eHre CMeLIaHHOTo BOAHO-aLe TOHOBOIO pacTBopa peareHToB

CmewmnBaroT B cooTHoweHMn 1:5: 6,5 : Il 06beMHblE YAaCTU COOTBETCTBEHHO
pacTBOpOB aleTaTHOro 6ydepa, a30THOKMCNOrO NaHTaHa, anuv3apuHKOMMIEKCOHa 1
aLeToHa.

Mpumep. [ns NOCTPOEHNS rpagyvnpoBOYHOrO rparka CMeLmBaloT 7 cM' aueTar-
Horo OydepHoro pacTtBopa. 35 cml pacTBopa a30THOKWUCAOFO NaHTaHa, 45 cm3
pacTBopa anu3apuHKOMMIEKCOHA W 77 cM3 aueToHa. 3Ty CMeCcb XPaHAT B CKMSHKe
13 TEMHOTO CTeK/a B XxonoaunsHuke. CpoK XpaHeHus He 6onee Hegenw.

2.3.3. lMocTpoeHe rpagynpoBOYHOIO rpadmka

B mepHble Konbbl BMecTMOCThi0 50 cm' nomewwatot 0; 0,2; 0,5; 0,8; 1.21 1,5 cm3
paboyero rpafyvMpoBOYHOr0 pacTeopa (hTOPMUCTOr0 HaTpuUsA, YTO COOTBETCTBYET O; 2;
5; 8; 12 1 15 MKr (hTOpUA-MOHa MK B pacyeTe Ha 25 CM' aHanM3mpyemoit npobsi 0;
0,08; 0,20; 0.32; 0.48; 0,60 mr/gm' thTopuga. MpunmeatoT NpubAM3MTENLHO 20 cM3
AUCTUNNNPOBAHHON BOfbl, 3aTeM BHOCAT 25.0 CM' CMeLlaHHOro pacTBopa peareHToB
1 06BbeM JOBOAAT 40 METKW AUCTWUANIMPOBAHHON BOLOW.

PacTBopbl nepemeLunBaloT 1 yepe3 15 MUH U3MEPSIOT X ONTUYECKME MI0THOCTU
OTHOCWUTENbHO Hy/IEBOrO pacTteopa npu AfinHe BoMHbI 590—610 HM B KiOBETE C
paccTosiHuem Mexay paboummu rpaHamu 30 MM.

OnpegfeneHne NOBTOPAKOT elle ABa-TPWU pasa M BbIYMCNAKOT CPeAHue 3HaYeHus
ONTWYECKOW MNOTHOCTU A1 KaXAOro pactsopa. 10 Mony4YeHHbIM [aHHbIM CTPOST
rpaflyMpoBOYHbI/ FpaK 3aBUCMMOCTU OMTUYECKON MAIOTHOCTW PacTBOPOB OT KOH-
LeHTpauum gropuga B Mr/gm3 unmu paccuMTbIBalOT YpaBHEHVE PErpeccum.

MocTpoeHne rpagyMpoBOYHOIO rpatnka NMOBTOPSAIOT ANA KaXAO0N HOBOW MapTum
peakTVUBOB W He pexke 04HOro pasa B MecsLl.

24.MpoBefeHne aHanmnsa

2.4.1. B MepHyto Konby BMecTUMOCTbIO 50 cm3 nomeluatoT 25,0 cM' aHanusupye-
MOI BOfbl (ecnyM MaccoBas KOHUeHTpauus ¢TopugoB 6onbwe 0,6 mr/gm’, 6epyt
MeHbLUMNA 06beM), npuaneatoT 25,0 CM3 CMeLWaHHOro pacTBOpa peareHToB, pacTBOp
nepeMeLIBalOT U U3MEPSAIOT €ro ONTUYECKYH MAOTHOCTb, Kak yKasaHo B n. 2.3.3,
OTHOCWTE/IbHO HY/IEBOrO pacTBopa.

MaccoByto KOHLEHTpauuo (GTopuaoB B BOAe B MI/AM3 HAX04AT MO rpasyypoBoY-
HOMY rpauKy WUan no ypaBHEHWMIO Perpeccuu.

2.4.2. B mepHyto Konby BMecTMMOCTbIO 50 cM' nomelwatoT 25.0 cM' aHanmsmpye-
MOV Mofbl, BBOAAT rpagyvMpoBOYHYH0 NPOOY C 3apaHee W3BECTHOIW KOHLEeHTpauuei
thTopnaoB (nob6aBky). 3HauyeHWe KOHLEHTpauun f06aBKu B MOSYyYEHHOM pacTBoOpe
[LO/MKHO HaX0AWTLCS B TOM XKe fManas3oHe, YTO M KOHLeHTpauus pTopngos, onpeje-
neHHas no n. 2.4.1. OnpegeneHne MaccoBO KOHLEHTpauun GpTopuaos B aH&3n3n-
pyemoii npobe c BBeAEHHON B Hee f06aBKOV MPOBOAAT no n. 2.4.1.

25.06 paboT Ka pe3ynbTaToB

3a OKOHYaTe/bHbIA pesy/bTaT aHanm3a NPUHUMAlOT cpeAHeapudMeTNyecKoe pe-
3yNbTaToB ABYX Napat/iefibHbIX ONpeaeneHuid.

MMorpelwHoOCTL ONpeaenatoT, Kak ykasaHo B n. 1.5.

Pe3ynbTaT cuMTarOT yAOBNETBOPUTENbHBLIM, ECNIM HalIEHHOE 3HAauyeHWe MorpeLl-
HOoCcTM He npesbiwaer 10 % ¢ P = 0,95 gna Bcero guanasoHa KOHLEHTpaumi
(hTOPWA-NOHOB.
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3. NMOTEHUMOMETPUYECKOE OMPEAENEHNE ®TOPVAOB

MeTof No3BONAET ONPefenaTb CYMMapHY KOHLEHTpauuio hTopuaos (BCex ero
thopM: MOHa (hTopa, ero KOMNAEKCHbIX COeAMHEHWI). [1Ns onpeLeneHns Ncnonb3yrT
3NEKTPOLHYIO CUCTEMY, COCTOALLYIO M3 (DTOPUAHOTO MOHCENEKTUBHOIO 3/1eKTPosa U1
BCMOMOTaTe/ibHOro Xn0p-cepebpsaHOro anekTpoga. MamepeHue noteHumana gropua-
HOr0 3/1eKTPOfa MPOBOAAT BbICOKOOMHbLIM PH-MeTpOM-MH/NIMBONLTMETPOM, 3ame-
HVB CTEK/AHHbIA 3N1EKTPOL Ha PTOPUAHBIA, UAM NPMOOPOM MOHOMEPOM.

C ykaszaHHbIMM B M. 3.5 morpewHocTaMu (MpyM KMCNONbL30BaHUM ByhepHoro
pacTBopa, COAEPXKallero aTaHo) onpefeNeHne BO3MOXHO NPy MaccoBOW KOHLEHT-
pauuu antomuHua He 6onee 40 mr/gm3 u xxenesa — He 6onee 40 mr/am3

3.1. MeTop oT6opa npob

OT160p Npo6 —no FOCT 24481 n no n. 11 HacToswero ctaHgapTa. O6bem npobbl
50-60 cm3

3.2. AnnapaTtypa, peakKTuBbI

BbICOKOOMHbI pH-MeTp-MunameonbTMeTp Tuna pH-340 nnn pH-121 nnu gpyrot
mMogenu, npegHasHauyeHHbIn Ana paboTbl C MOHCENEKTUBHLIMU 37EKTPOLAMM, WK
noHomep tuna 9B-74.

TepmomeTp.

Mewwanka MarHUTHas.

AnekTpog hTopuaHbIA Tuna 3r-Y1 no TY—6—08—487 wnm apyroro nogo6Horo
™na.

Kon6el 2-100-2, 2-1000-2 no MOCT 1770.

Munetkm 4-1-1,5-1-1.6-1-10,7-1-10.6-1-25.7-1-25 noMOCT 29227.

CrakaHbl B-1-50-TC no NOCT 25336.

Cocyabl NoNM3aTUNEHOBbLIE BMeCTUMOCTbO 100 1 1000 cm3

Hatpuii dhtopucTbiii no FOCT 4463.

HaTpuii TMMOHHOKMCABIA Tpex3amelleHHbI no TOCT 22280.

HaTpuii ykcycHOKucnblli, 3-8ofHbIn no FOCT 199.

Kucnota conaHaa no MOCT 3118.

Hatpuii xnopuctelit no FOCT 4233.

Kucnota ykcycHaa no FOCT 61.

Conb fHHaTpHeBas atunengmamuH-jV, N, N\ jV'-TeTpayKCyCHON KWCNOTHI,
2-BofHas (TpunoH B) no TOCT 10652.

CnuvpT 3TUNOBbIA PeKTUPUKOBaHHbIA No MTOCT 5962*.

Boga auctunnmposaHHas no MOCT 6709.

Bce peakTvBbl AOMKHbI ObITb KBANN(UKALUN HE HIKE Y. [. a.

JonyckaeTcs UCNob30BaHWe UMMNOPTHBIX NOCYAbl U NPUBOPOB C METPOOrUYeC-
KMW XapaKTepUCTVKaMU W PEakTUBOB C KBa/M(MKaLMEN He HUXKE YKa3aHHbIX B
cTaHgapre.

33.MoAarotoBKa K aHanwusy

3.3.1L Vipuronumuenue ocHoBHoro rpaOym/ioBOYHOMO pacTBOpa (DTOPUCTOro HaTpus
KOHUeHTpauun 0,/ monb/am]

B mepHylo konby BmectumocTbto 1000 cm3 nomewaroT 4.1990 r hropucToro
HaTpwus, NpeABapuTENbHO BbICYLIEHHOIO A0 NOCTOAHHOM Macchl npu 105 "C, pacTBo-
pSIOT B AUCTUIIMPOBAHHON BOJE M JOBOAAT 06beM pacTBopa 40 METKW. JTOT pacTBOp
nUmMeeT 3HauveHue pF = 1 (maccoByto KOHUeHTpauuto dropuaa 1,9 r/gm!). PactBop
XPaHAT B NOMVUITUIEHOBOM COCYZie C NIOTHO 3aKpbITOM NPO6KOA. CpoK XpaHeHus
6 Mmec.

* Ha Tepputopun Poccuiickoii ®eaepauun geiicteyet TOCT P 51652—2000.

499



C. 7TOCT 4386-89

3.3.2. MpuroToBsneHne paboumx rpagyvpoBOYHbLIX PACcTBOPOB (PTOPUCTOrO HATPUM
KoHueHTpauwveid 0,01; 0,001; 0,0001 n 0,00001 monb/am:

[na npurotoanenusa 0,01 monb/gm3 pacTBopa PTopmcToro Hatpms 10 CM10CHOB-
HOTO rpafyMpoBOYHOr0 pacTBopa pa3baBnAoT AUCTUNIMPOBaHHO Bogoi 4o 100 cm’
B MepHOI Konbe. 3TOT pacTBOp MMeeT 3HaveHne pF = 2 (MacCoBYIO KOHLEHTpaLuio
thTopuga 190 mr/gm3).

0,001 monb/gM3 pacTBOp (PTOPUCTOro HaTpus roToBAT pasbasneHuem 10 cm3
0.01 monb/gm3 pacteopa Ao 100 cmM3 AUCTUNIMPOBAHHONK BOAOW B MepHOI Konbe.
[aHHbIA pacTBOp MMeeT 3HauyeHWe pF = 3 (MaccoByr) KOHLEHTpauuto hropuia
19 mr/gm3).

Ona npurotoBneHusi 0,0001 monb/gM3 pacTteBopa (TopucToro Hatpus 10 cm3
0.001 monb/gMm3 pacTBOopa pa3baBnAvT AMCTUANUPOBaHHON Bogoi go 100 cm3 B
MepHoOIn Konbe. JTOT pacTBOp MMeeT 3HadyeHue pF = 4 (MaccoBYH KOHLEHTpaLuio
thTopuga 1.9 mr/gm3).

0.00001 monb/gM3 pacTBOp (HTOPUCTOrO HATpus roToBAT pasbasneHvem 10 cm3
0.0001 monb/gm3 pactBopa 40 100 cM3 ANCTUAIMPOBAHHON BOAOW B MEpPHON Konbe.
JTOT pacTBOp MMeeT 3HaveHne pF = 5 (MaccoByld KOHLeHTpauuio (ropuja
0,19 mr/gm3).

Bce pabouue rpagyvpoBOYHbIe PacTBOPbI FOTOBAT BAEHb MOCTPOEHMS U NPOBEPKY
rpagyvpoBOYHOIO rpadka v XpaHaT KX B MOAUITWUIEHOBOW nocyse.

3.3.3. MpuUroToBneHMe HATPATHO-TOHaNLHOIO 6YhepHOro pacTBOPU IMMOHHOKMC-
NI0TO HATPUSt KOHLeHTpauyein 0,2Monb/am-" 1 ¢ MaccoBoin goneit TaHona 10 % (pH =
=56%0,2)

B MepHyto konby BmectumocTbio 1000 cm3 nomewatoT 142,88 r HaTpus NMMOH-
HOKMCMOro Tpex3ameLleHHoro. npuamneatoT 500 cM3ANCTUANNPOBAHHOM BOAbI, pac-
TBOPSOT COMb, Ao6aaTAoT 13,0 cM3 KOHLEHTPUPOBAHHOW COMSAHON KWCNOTbI W
100 cm33TaHona. [JoBoaaT 06bem pacTBopa 40 MeTKW AUCTUAIMPOBaHHOR Bogoi. pH
pacTBopa MpPOBEPAIOT MOTEHLMOMETPUYECKH W, €CniM HeobXOoAMMmo, [0BOAAT [0
Tpebyemoro 3HauyeHWs pacTBOPOM COMSHOM KWCNOTbl WM eAKoro Hatpa. Cpok
XpaHeHus pacteopa 6 mec. XpaHAT pacTBOP B XONOAUIbHUKE.

3.3.4. MNpuroToeneHne aneTaTHO-UMTpaTHOro GydepHoro pacTeo/to (pH =5+ 0,2)

B mepHyto konby BmectumocTblo 500 cm3 nomewatoT 52.00 I yKCYCHOKMCOro
HaTpua, 29,20 r xnopuctoro Hatpusa, 3,00 r numoHHoKucnoro Hatpuda, 0,30 r
TpunoHa b n 8 cm3ykcycHoi kucnoTsl. MpunusatoT 200 — 300 cM34MCTUNNNPOBAH-
HOW BOAbI, PacTBOPSHOT COMM 1 AOBOAST 06bEM pPacTBOpa A0 METKN AUCTUNINPOBAH-
HOW BofoW. pH pacTBopa NpOBEPAOT NOTENUNOMETPUYECKN M. NPU HEOOXOAMMOCTH,
[0BOAAT A0 Tpebyemoro 3HaueHuWs pH pacTBOPOM eAKOro HaTpa Wan YKCYCHOM
KUCNOTON. PacTBOp XpaHAT B X0n0AnnbHMKe. CpoK XpaHeHus 3 Mec.

3.3.5. MogroToeka k paboTe (hTOPUAHOro 3NeKTpoaa

HoBblii (hTOPWAHBIA 3NeKTPOA CNefyeT NpefBapuTeNbHO BblAepXKaTb MOFPYXKeH-
HbIM B pacTBop (hTOPMCTOro HaTpus KOHUeHTpaumein 0.001 monb/gm3 B TeueHue
CYTOK, a 3aTeM TLaTefbHO MPOMbITL AUCTUANMPOBaHHON Bogoin. Korga paboty c
3N1eKTPOSOM NPOBOAAT €XEeAHEBHO, €ro XpaHAT, NOrpysns B pacTBOp PTOPUCTOro
HaTpus koHueHTpauueli 0,0001 monb/am3. Mpu gauTenbHbIX MepepbiBax B paboTe
3NEKTPOS, XPAHAT B CyXOM COCTOSIHUMN.

3.3.6. MocTpoeHve rpaflyupoBOYHOIO rpaduka

B ctakaH BmectumocTbio 50 cm3 BamBatoT 20.0 cm30,00001 mons/gm3 paboyero
rpasyvpoBo4Horo pactaopa (pF = 5). momeLaroT B paCTBOP MarHUT OT MarHWTHOM
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Mewanku, npunuearoT 10 cM1 LMTPATHO-3TAHONBUOTO WM aLeTaTHO-HUTPATHOro
6ydepHOro pacteopa Ans YCTPaHEHWs! MELLAlOLLEro aTUSHUS anloMUHWA U XKenesa.
YCcTaHOoBMBLUEECA 3HAYEHWE PAaBHOBECHOMO MOTEHLMana UMepsoT B MUIINBObTAX
npy nepeMelLMBaHUKM PacTBOpa MarHUTHOW Melankoid. [locne 3TOro aneKkTpoAbl
TLWaTeIbHO HECKO/bKO pa3 OTMbIBAKOT B ANCTUNNMPOBaHHON Bode. Bo BTOpOWi cTakaH
BMecTMMOCTbi0 50 cM3 HanusatoT 20 cm3 0,0001 mons/gm' (pF = 4) pabouero
rpagyvpoBOYHOr0 pacTBOpa, NOFPY)XawT B pacTBOp MarHuT, npuamsatioT 10 cm3
6yhepHOro pacTBopa, BKIHOYAKT MarHUTHYH MELLANKy U M3MepstoT YCTaHOBMBLUEECS
3HauyeHWe MoTeHLUMana B MHAMUBONbTAX. [anee aHanornyHbIM CNoco6oM U3MEpPSIOT
noteHumansl anektpoga B 0,001 monb/gm3 paboyem rpafyMpoBOYHOM pacTBope
(pF = 3) u B 0,01 monb/am3 pactBope (pF = 2). Mpu BbINOAHEHUN W3MEPEHWIA
Heo6XoAMMO CcneauTb 3a TeM, 4TO6Gbl Ha MOBEPXHOCTM MeMbpaHbl (HTOPWMAHOrO
3NeKTPoAa He Hanunanu nysbipbK1 BO34yXa.

Bpemsi ycTaHOaneHUss paBHOBECHOrO MOTeHUMana B AuvanasoHe pF = 5 u Bbilwe
cocTtaanseT 10 MuH. Npu 60nee BbICOKUX KOHLEHTpauusax gropuaa, T.e. npu pF me-
Hee 5, BpeMs YCTaHOB/IEHWS PaBHOBECUS 3 MUH.

Mo pesynbTaTaM M3MEpeHWUi CTPOAT rpafyvpoBOYHbIA rpaduK, OTKNanbiBas no
ocu abcumcc 3HauveHWs pF rpagyvMpoBOYHbIX PAcTBOPOB, a MO OCW OpAWMHAT —
3HaYeHWe NoTeHUMana B MHannBoNbTaX.

pagyvpoBOYHbIV TpatuK cnefyeT MpoBepATb KaXAblid pa3 nepes paboTtoi no
[LBYM-TpeM paboymm rpagympoBOYHbIM pacTBopam. Mpu NMOCTPOeHUW Tpaj MpoBoY-
HOro rpaguka nNpoBepsT OAHOBPEMEHHO MpPaBUILHOCTL PaboTbl (PTOPUAHOIO
anekTpofa (KpyTW3Ha XapaKTepuCTUKK anekTpoga). Mpu nsmepeHMn NOTeHLManos
pabourx rpagyvpoBOYHbIX PACTBOPOB OH [O/MKEH M3MEHATLCS OT pacTBOpa K pacTBo-
py Ha 3HaueHue (56+3) MB. Ecnm Takasi 3aBUCMMOCTb 3Ha4YeHWs noTeHumana ot pF
He cobntogaeTcs, TO DTOPUAHBINA 3NEKTPOS CNedyeT pereHepMpoBaTh BbIMauBaHUEM
B 0,001 Monb/AM3pacTBOpe hTOPUCTOTO HATPWS B TeHYEHMeE CYTOK, a 3aTeM TLaTeNbHO
OTMbITb AUCTUNIMPOBAHHON BOAOIA.

34.MpoBegeHne aHanmsa

3.4.1. B crakaH BMecTumocTbio 50 cm3 nomewatoT 20 cM3aHanm3mpyemoi Bogpl
(TemMnepaTypa BOfbl He [AO/KHA OT/MYATLCA OT TeMMNepaTypbl pagyvpOBOYHbIX
pacTBOpOB, MO KOTOPbIM KafMbpyT 31eKTpod, 6onee yem Ha +2 *C, B NPOTUBHOM
Cc/lyyae BOAy CneflyeT MOAOrPeTb UM OXNaanTb O Tpebyemol TeMnepaTtypbl). 3aTem
MOMeLLAl0T B pacTBOP MarHUT OT MarHUTHON Mellanku, npuavsatoT 10 cmM3 uuTtpart-
HO-3TanoMbHOTO WM aueTaTHO-UMUTPaTHOro 6ydepHOro pactsopa ¥ MOrPYXXakoT B
pacTBOp TLLATENIbHO MPOMbITbIE AUCTUANMPOBAHHON W aHann3upyemoi Bogon To-
PVAHbIA U BCNOMOraTeNbHbIA 3M1eKTPOAbI, CNneas 3a TeM. 4T06bl K MOBEPXHOCTM
MeM6paHbl PTOPMAHOTO 3M1IEKTPOAA He MPUAMNany Ny3sbipbky Bo3gyxa. Mepemelun-
BalOT PacTBOP MarHWTHON Mellankoi u yepe3 3—10 MUH OTCUUTLIBAKOT YCTaHOBUB-
LLieecs 3HaYeHUe paBHOBECHOrO NOTeHLUMana B MUAMBO/bTax. o rpafgympoBOYHOMY
rpagmky HaxogsT 3HayeHue pF aHanu3upyemoii Bogbl. 3Has 3HaveHwe pF aHanu3sm-
pyemoii Boabl, NO Tabnuue nepecyeTa, NPUBELEHHOW B NPUMOXKEHWUMW, HaxXoAsaT
MaCCOBYI0 KOHLIEHTpauuio hTopmaos B Mr/am3

3.4.2. B cTakaH BMecTMOCTbO 50 cmM3 nomelyatoT 20 cM3aHanvMsnpyeMoi Bogbl,
BBOAAT rpajyvipoBOYHYH Npoby C 3apaHee M3BECTHON KOHLEHTpauueii (hTopuaos
(nob6aBKy). 3HauyeHMe KOHLEeHTpauuu [06aBkM B MOYYEHHOM pacTBOpe AO/MHKHO
HaxOAMTbCA B TOM >Ke AMana3oHe, YTO U KOHUEHTpauus (QTopuaoB, onpegeneHHas
no n. 3.4.1. OnpefeneHve MaccoBOW KOHLEHTpauuu (hTOpULOB B aHann3Mpyemoi
BOZle C BBEAIEHHOI B Hee A06aBKoW NpoBoAsaT no n. 3.4.1.
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35. O6paboTka pe3ynbTaToB

3a OKOHYaTenbHbIN pesynbTaT aHanu3a NPUHUMAKOT CpedHeapugMeTMyecKoe pe-
3y/bTaTOB [BYX MapasefibHblX ONpegeneHui.

[orpeLtHoCTL ONpeaensoT, Kak yKa3aHo B n. 1.5

PesynbTaT cunTaloT YA0BETBOPUTENBHBIM, €CIN HalfleHHOe 3HaYeHWe norpeLu-
HOCTK He npesbiwaeT 25—30 % ¢ P = 0,95 npy MaccoBoW KOHLEHTpaLumn GTopnaos
0,1—0.15 mr/gm3; 15 % npu KoHueHTpauuu 0,2—0,5 Mr/gM3 1 7 % npu KOHUeHTpa-
unmn ropugos 6onee 0,5 mr/gm3.

MPUNOXXEHVE
O6s13aTENBHOE

TABINLA
nepecyeta pF B Mr/am3 thlnpunos

pF urigm' PF mr/gm3 pr mr/gml pr mr/gm' pF mr/gm3

5.28 0.10 4,74 0.35 4.30 0.95 3.86 2.62 3.42 7,22
5.24 011 4.72 0,36 4.28 1,00 3.84 2.76 3,40 7.56
5.20 0.12 4,70 0.38 4.26 1.05 3.82 2.87 3.38 7,92
5,16 0,13 4.68 0.40 4.24 1.09 3.80 2.90 3.36 8,30
5.13 0.14 4.66 0.42 4.22 1,15 3.78 3.15 3,34 8.68
5,10 0.15 4.64 0.44 4.20 1,20 3,76 331 3,32 9,10
5.07 0.16 4.62 0,46 4.18 1.26 3,74 3.46 3.30 9,52
5.04 0.17 4,60 0.48 4.16 1,3! 3,72 3.63 3.28 9.975
5,02 0,18 4.58 0.50 4.14 1.38 3.70 3,80 3,26 10.45
5.00 0,19 4.56 0.52 4.12 1.44 3.68 3.97 3.24 10,93
4.98 0.20 4.54 0.55 4.10 151 3.66 4.16 3.22 11.46
4.96 0.21 4.52 0.57 4.08 1.58 3.64 4.35 3,20 11.99
4.94 0.22 4.50 0.60 4.06 1,65 3.62 4.56 3.18 12,56
4.92 0.23 4.48 0.63 4.04 173 3.60 4.77 3.16 13.15
4.90 0.24 4.46 0.66 4.02 181 3.58 4.99 3.14 13,78
4.88 0.25 4.44 0.69 4.00 1.90 3.56 5.23 3,12 14.42
4.86 0.26 4.42 0.72 3.98 2,00 3.54 5.47 3.10 15.09
4.84 0.27 4.40 0.76 3.96 2.09 3.52 5,74 3.08 15.81
4.82 0.28 4.38 0.79 3.94 2.19 3.50 6.00 3.06 16.55
4.80 0.29 4.36 0.83 3.92 2.28 3,48 6.29 3.04 17,33
4.78 0.32 4.34 0.87 3.90 2,39 3.46 6.59 3,02 18,15
4.76 0.33 4.32 0.92 3,88 2.50 3,44 6.89 3.00 19.00
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MH®OPMALUWMNOHHbBLIE OAHHDBIE

1. PASPABOTAH M BHECEH MWHUCTEPCTBOM XXMUANLLHO-KOMMYHANIbHOTO XO038iA-
ctea PCHCP

2. YTBEPX/EH W BBEJEH B JEWCTBWE MocTaHoBMeHMeM [0OCYapcTBEHHOMO
komuTteTa CCCP no ynpas/eHno Ka4eCTBOM MPOLYKUMKU U cTaHgapTam oT 27.11.89
No 3473

3. BSAMEH I'OCT 4386-81
4. CCbI/TIOYHbIE HOPMATUBHO-TEXHUNYECKNE JOKYMEHTbI

O603HaueHne HT/A. Ha O603HayeHne HT/, Ha

KOTOpb I JaHa ccﬁnka Howmep nyHKTa KOTOpb i faHa ccﬂnka Howmep ryHKTa
FOCT 61-75 12,32 FOCT 10652-73 3.2
FOCT 199-78 12,32 OCT 22280-76 3.2
FOCT 1770-74 1.2 3.2 FOCT 24104-88 12
FOCT 2603-79 22 FOCT 24481-80 11.1. 21, 31
OCT 3118-77 3.2 FOCT 25336-82 1.2. 32
OCT 4233-77 3.2 [OCT 29227-91 1.2.32
OCT 4328-77 12 TY 6-08-487 3.2
FOCT 4463-76 12,32 TY 6-09-4547-77 12
FOCT 5962-67 3.2 TV 6-09-4676-83 12
FOCT 6709-72 12,32

5. OrpaHuyeHve cpoka felicTBUA CHATO Mo npoTokony Ne 5—94 MexrocynapcTseH-
HOro COBeTa Mo cTaHJapTu3auuu, MeTponorum u ceptugpukauum (MYC 11-12—94)

6. MEPEVN3OAHWME. CeHTA6pb 2002 .
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