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Hacroduyi craHmapT ycTaHaBJIWBAET (POTOMETPUYECKHUE METOAbI ONpEAECICHUS ATIOMHHMSA (ITpU

Maccosoit ose amoMuHus ot 0,0005 no 0,05 %) B onoBe Bcex Mapok, KPOME 0JI0OBa BBICOKOI YUCTOTHI.
Crangapt coorBetcTByeT CT COB 4806 B yacTv hoTroMeTpruueckoro MeTola ¢ 3pUoOXpOMIMAHUHOM.
(U3menennan peaakums, M3m. Ne 2).

1. OBIIME TPEBOBAHUA

1.1. O6umue TpeboBaHMUsl K MeTonaM aHajiuza U TpeboBaHus 6e3omacHocTd — 1o [OCT 15483.0.
(M3menennan pepakuma, Ham. Ne 1).

2. ®OTOMETPUYECKUH METO/I OIIPEAEIEHNA
ATIOMUHHUA C DPUOXPOMIIMAHUHOM R

2.1. CynmitHocTp MeToOoOa

MeTron 0oCHOBaH Ha pacTBOPEHHUH NMpoOBI CMeCH CONSIHOM U OpOMHUCTOBOZOPOAHOI KUCIIOT ¢ OpOMOM,
OTHCJIEHUU OJIOBA OTTOHKOM B BHIE OpOMHZIA U MOCJEOYIOUIEM U3MEPEHMHM OINTHUYECKOMN TUIOTHOCTH KOM-
TUIEKCHOT'O COEAUHEHUS ATIOMUHUSA C 3pUOXPOMIIMAaHUHOM R MpH IIHHE BOJHBI 330 HM.

(M3Menennas penakums, M3m. Ne 2).

22. Annapartypa, peakKTHUBB U pPacTBOpPHL

DOTORNEKTPOKOJIOPUMETP UIU CIIEeKTPOHOTOMETP.

pH-MeTp nabopaTopHBIA.

Kucnora consiHaa ocoboit yucrotsl o I'OCT 14261 u pas6asnednas 1:1, u 7 Moxb/aIM> pacTBop.

Kucnora 6pomucrosonoponnasi nmo ['OCT 2062.

bpoMm o 'OCT 4109.

CMech 1S pacTBOpeHHS: 45 cM> COJISTHOM KUCIIOTHI, 45 cM? 6poMucToBonOpoaHOM KucaoTel ¥ 10 cm3 6GpoMa.

Ilepexucek Bonopoaa rmo 'OCT 10929.

Kucnora ykcycHast mo 'OCT 61, 2 moas/aM? pactBop: 116 cM? nensiHoi yKCYCHOM KUCIOThI BIMBAIOT
B MEPHYIO KOJIOY BMECTMMOCTBIO 1 IM’, HONMBAIOT 10 METKM BOJOM U ITEPEMEIIUBAIOT.

Kuciora azorHag mo 'OCT 4461.

AmMmuak BoaHsei mo 'OCT 3760, 2 monb/nm? pactBop: 133 cM’® aMMHaKka BIMBAIOT B MEPHYIO KOJ6Y
BMECTUMOCTBIO 1 1M>, 1oBaBISIIOT 10 METKH BOION Y IepeMellUBaIOT.

Harpu#t xsnopucteii mo F'OCT 4233.

Hatpuit azotHokucibiit o F'OCT 4168.

AMMuKayHo-aueratHas 6ydepHas cMmech: cMmentnBaor 460 cM? 2 MoJib/aM® pacTBOpa YKCYCHOM KHC-
ot ¥ 540 cm® 2 Monb/aM® pacTeopa aMmuaxa. pH nonyyenHo#t cmecu 7,7. Benwuuny pH xontponupyor
pH-MetpoM. Ecim BeanyuHa pH cMmecu 6oJblile WJIK MeHbllle YKa3aHHOM, TO €€ YCTaHaBJIMBAIOT 10 HYXXHOH
no6apaeHHEM 2 MOJIb/AM°> pacTBOpa YKCYCHOM KUCAOTHI WM aAMMHUAKa.

Nznanne opmuuanbHoe [lepeneuaTka BOCHpelleHA
*
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ACKOpOMHOBAS KHCJI0Ta, CBEXEIPUTOTOBIEHHBI PAaCTBOP ¢ MaccoBoi nonei 5 %.

DpuoxpoMiIMaHUH R, pactBop ¢ MaccoBoit noneit 0,07 %: 0,7 r 3pMOXpOMIIMAHMHA PACTBOPSIOT B
2 cM’ a30THOI KHMCJIOTHI IPU [EPEMEILIMBAHUU U Yyepe3 2 MUH ao06aBssioT 70 cM® Boabl, 0,3 T MCYEBUHEBI,
[IEPEMELIMBAIOT Y BbIAEPXMBAIOT 24 4 B TEMHOM Mecre. 3aTeM pacTBop (QIIBTPYIOT B MEPHYIO KOOy

pMecTUMocThio 1000 cM>, nosuMBalOT BOOOM O METKM M TIepeMellnBaloT. PacTBop XpaHST B CKIBSIHKE W3
TEMHOI'O CTEKJIA.

MoyeBuHa.
AmomMuuuid Metavmmueckum no TOCT 110689.
PacTBOpBI aNtOMMHUA CTAHIAPTHHIE.

PactBop A (3zamacHoii): 0,1000 r amoMuHust pactBopsiioT B 20 cM> CONSIHOM KHCJIOTHI, pa3baBieHHOM
1:1. Tlony4eHHbIH PacTBOP IEPEHOCST B MEPHYIO KOJIOY BMECTUMOCTBIO 1 IM?, HOBOIST 10 METKM BOMIO,
epeMEUIMBAIOT.

1 em? pactBopa A comepxut 1107 r asmroMuHuUA.

Pacteop B; roToBsiT B AcHb npuMeHeHUs: 10 cM’ pacTBopa A mepeHOCIT B MEPHYIO KO0y BMeCTH-
MocTbio 100 cM3, HOBOAST 1O METKHM BOJIOH U MepeMELLIHBaIOT.

1 cM? pacrBopa b comepxut 1-107° r aTIOMUHHS.

(U3menennas penakuus, M3sm. Ne 2, 3).

2.3. IlpoBeageHuue aHanu3sa

2.3.1. Hagecky onosa Maccoii 1 r noMelaoT B cTakad BMecTUMocTeio 250 cm?, nmpwmsator 10 cM?
CMeCH TSI pacTBOPEHMA, HAKPbLIBAIOT YACOBbIM CTEKJIOM W OCTaBJSIIOT 0€3 HarpeBaHusl 4O pPACTBOPEHMSI
HaBecku. [locsie pacTBOPEHUS OJI0Ba OOMBIBAIOT CTEKJIO 3 CM> CONSTHOM KUCJIOTHI M BBITAPMBAIOT JOCyXa
npy Temmeparype 80—90 °C. K oxiiaXaeHHOMY OCTATKY NPUIMBAIOT ellie 5 CM’ CMeCH ¥ CHOBA BBIITAPUBAIOT
nocyxa. O6paboTKy 5 cM°> CMECH JUISL pACTBOPEHMS [IOBTOPSIOT AO MTOJHOTO yAaleHus oyioBa. K cyxum coism
[IPWIMBAIOT 3 CM° COJISIHOM KUCJIOTbI, HECKOJIBKO Karelb [EPeKUCU BOAOPOJa Y BbIIIAPUBAIOT gocyxa. Eciu
rnocie od6padboTKM KMCJIOTAMHU COJISTHOKUCbIN pacCTBOP UMEET Oypbld LIBET, TO 00OPAOOTKY COISTHOM KUCIIOTOMU
U [IEPEKUCHIO BOJOPOJA NOBTOPSIOT.

Cyxoitf OCTATOK pacTBOPSIOT B 1 cM? pacTBOpa CONAHON KHUCIOTHI 7 MoJb/AM°. Ilpu comepXaHuu
amomMuaus go 0,005 % B masbHelnIeM HCIIOJL3YIOT BECh pacTBOp. PacTBop nNepeHOCAT B MEPHYIO KOJOY
BMecTUMOcCThIO 100 cM?, ucnonb3ys st storo 10 em?® Boasi. ITpu MaccoBoit none amoMundus 6onee 0,005 %
CONSTHOKUCJIBIN PACTBOP IIEPEHOCAT B MEPHYIO K010y BMecTuMocTbhio 100 cM?, ipwiuBaior 10 cm? pactsopa
COJITHOM KMCIOTBI 7 MOJIb/AM>, TOBOJAT BOLOM 10 METKHY U NEpEeMEILBAIOT. B MepHYIO K016y BMECTUMOC-
110 100 cM? B 3aBUCHUMOCTH OT MacCOBOM HOJIM AIIOMUHUS OTOUPAIOT ATMKBOTHYIO 4aCTh PACTBOPA IIPOOLI

00beMOM, NPUBENCHHBIM B Ta0a. la. IIpu orbope anMKBOTHOM YAacTH pacTBOpa oObeMOM 5 cM® K Heil
nobasnsiior 5 cm? Boxbl M 0,5 cM® pacTBOpa CONSIHOM KUACAOTHEL 7 MOJIb/IAM3.

Tadbaumna 1a

MaccoBas nons amoMunus, % O6beM aIMKBOTHOM 4acTH pacTBopa, CM”
— — I - —
Or 0,0005 mo 0,005 Bech pacTBOp
Ce. 0,005 » 0,03 10
» 0,03 » 0,05 3

Ko BceMy pacTBOpy WK K aIMKBOTHOM YacTH pacTsBopa nmpubasisior 30 cM? aMMHayHO-aLEeTaTHOro
6ydepHOro pacrsopa, 2 cM> pacrBopa ackopOuMHoBOM xMcaoTel U 10 cM? pacTBopa 3pHoxpoMiUMaHUHa R,

[IepeMEUIMBAs PacTBOpP Iocae HoOaBIEHUS KaxIoro peakrusa. PacTBop IOBOIST aMMHadyHO-alleTaTHBIM
OydepHBIM pacTBOPOM IO METKU M nepeMeuinsaroT. Beannuynna pH pacrsopa npoBepsiercst Ha pH-MeTpe u
NOJCKHa OBITH 6,2—6,5. I1pu HeobxoaumocT pH noBoAsSIT 1O HYXKHOTO 3HaYeHUS NpUbaBIeHHEM 10 KATUISIM
PaAcTBOPOB aMMHAaKa MJIH YKCYCHOU KMCJIOTHI.

Yepes 10 MUH U3MEPAIOT OITTUYECKYIO TUIOTHOCTb PACTBOpPA Ha CNEKTPODOTOMETPE NPU IJIMHE BOJIHE]

530 HM WM HAa POTOINEKTPOKOJIOPUMETPE, TOAb3YSACh CBETOMWIBTPOM € OOJACTBIO CBETOIIPOINYCKAHUS

520—540 HM M4 KIOBETAMM C ONTUMAJIBHOM TOJIUUHOMK cjiosl. B KayecTBe pacTBopa CpaBHEHUS MCIOAB3YIOT
PaAcTBOP KOHTPOJLHOIO OIIbITA.

Maccy aJliOMHHUASA B pacTBOpPE HAXOMAT 110 rpadyHpPOBOYHOMY rpaduky.

(M3menennas penakumsa, Mam. Ne 1, 2, 3).

2.3.2. JIns nocTpoeHus IpagyupoBOYHOro rpadvka B ceMb MEPHBIX K016 BMecTMMOcThio 100 cM?
pHOCAT 110 10 cM? Boawl, Mo 1 cM? pacTBopa consiHoit Kucnotet 7 Moab/aM>, 1o 30 cM? aMMUaYHO-aLIETAT-
Horo 6ydepHoro pacTsopa U 1o 2 cM> pacTBopa acKOpOHMHOBOII KUCAOTBL. 3aTEM B LLIECTh U3 HUX MTPWIABAIOT
0,5; 1,0: 2,0; 3,0; 4,0; 5,0 cM’ crannapruoro pacteopa B, yto coorserctsyer 0,005; 0.01; 0,02; 0,03; 0,04
1 0,05 Mr amlOMUHUS 1 NepeMelnnBaloT. Bo Bce kon6bi nmpunusaior no 10 cM? pacrsopa 3pHoXpoMLIMaHMHA
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R, TOBOOAT 10 METKU aMMHa4YHO-alleTaTHbIM OydhepHBIM pacTBOPOM, [IEPEMEIIUBAIOT U AaHAJIU3 BEOYT, Kak
yKazaHo B 11. 2.3.1.

[To mokazaHUsAM ONTHYECKOMN IUIOTHOCTU U M3BECTHBIM COAEPXAHUIM AJIOMUHUS B pACTBOPAX CTPOST
rpalyypoBOYHBIA rpadHK.

(A3menenHan penakiug, U3m. Ne 2).

24 O6bpaboTKa pe3ynbTAaTOB

2.4.1. MaccoByio o0 antoMUHUS (X) B NPOLICHTAX BEIYUCISIOT 110 opMyeE

m

X =

3

rne m, — Macca ajlioOMUHUsI, HAWIEHHAs 110 IPalyUpOBOYHOMY IrpaduKy, I
m — Macca HaBeCKHd OJIOBa, T.

2.4.2. AOCOJIIOTHBIE JOIYCKAEMBbIC PACXOXIECHUS PE3YIbTATOB HAPAJUICNAbHBIX OIpeaeSeHU MpH J0-
BepuTebHOU BepossTHOCTH P = (0,95 He mOoJIKHBI OPEeRBUUATE 3HAYSHUU, YKA3aHHLBIX B Tabn. 1.

Taonuuga 1

—

MaccoBast JOIst ATIOMUHUS, % ABComOTHOE NOMycKaeMoe pacxoxiaeHue, %
Or 00,0005 no 0,001 0.0003
Cs. 0,001 » 0,002 0,0004
» 0,002 » 0,005 0,0008
> 0,005 » 0,01 0,0015
» 0,01 » 0,04 0,004
» 0,04 » 0,05 (0,005

(U3menennas pepakumsa, M3m. Ne 2).

3. DOTOMETPUUYECKNU METOI OIIPEIAEIEHUSA CONEPXAHUA
ATIOMUHHASA C AIIOMUHOHOM

3.1. CyumHocThr METOMA

MeTton ocHoBaH Ha (HOTOMETPUPOBAHMUU KOMIUIEKCHOTO COENUHEHUSA ATIOMUHUS C aTIOMUHOHOM.

OJIOBO U CYPbMY OTIOHSIOT B BUIE OpOMUIOB, CBUHEL[ OTALIISACTCH B BUAE COCAUHEHUS C TUCIJIMKOJIEBOH
KUCJIIOTOH!.

3.2. Annaparypa, peakTUBbl M PAaCTBOPHI
PDoToRM1eKTPOKOIOPUMETP WIHU CIIEKTPOPOTOMETP.

pH-MeTp s1abopaTopHBbIN.

Kuciora constHast ocoboit yucrotel o 'OCT 14261 u pasz6asnenHas 1:1.

Kucnora 6pomucrosogoponHas no 'OCT 2062.
bpoM o TOCT 4109.

CMech Ui pacTBOpPEHMS: K 25 cM® COJISIHON KMCIOTHl NMPWIKMBAIOT 25 cM® GpOMMCTOBOIOPOIHON
KUCJIOTHI U 15 cM’ 6poma.

Kucnora azotrHasa no 'OCT 4461, paszbapienHas 1:2.
Bonopona nepekuce o 'OCT 10929.
AmMMmuak BogHbid o 'OCT 3760, pazbaBieHHbIN 1:1.

Kucnora TUOJIMKOJIEBAs], PACTBOP ¢ MaccoBoil gosieit 1 %: 2 cM? pacTBopa THOIMKOJIEBON KHUCJIOThI

c Maccosoii goner 95 % noMenialoT B MEPHYIO KOOy BMecTUMOCTBIO 200 cM”, IOBOIAT JO METKH BOJOM
U NepeMeilBaloT.

Kucnora ackopbrHOBasI, CBEXENPUIOTOBJICHHbIH pacTBOP ¢ MaccoOBOM noJeit 5 %.

CMech TUOTIIMKOJIEBOI M ACKOPOMHOBOM KMCJIOT, TOTOBAT B I€Hb NIPUMEHEeHUs: cMelmBaroT 200 oM’

pacTBOpa TUOTJIMKOJIEBOM KHCJIOTBI C MACCOBOM noneﬁ 1 % 1 100 cMm’ pacTBOopa acKOpOHMHOBOM KHUCIOTBI C
MaccoBoM noseit 5 %.

TuomouesuHa no F'OCT 6344, pactBop ¢ MaccoBout goyeid 10 %.
Kucnora ykcycuasg no 'OCT 61.
AMMoHU# ykcycHokucibii o TOCT 3117.

bydepHri pacTBop ¢ pH 5,5: 125 r yKCYCHOKHMCJIOTO aMMOHMSI pacTBopsAIoT B 250 ¢cM’ Boxbl, 100aB-

ot 20 ecm® nenaHoM chyCHon KHUCJIOThI, NEPEMEILIMBAIOT, IEPEHOCAT B MEPHYIO KOJ0Yy BMECTUMOCTEBIO
1 OM°, JOBOAST IO METKU BOIOM M IepeMellnBaIoT.

ATIOMUHOH (AMMOHMUITHAS COJIb aypuHTpUKapOboHoBoM Kucnotsl) no HT/1, pacTtBop ¢ MaccoBoid nonei
0,1 %. I'oToBAT 3a CYTKU OO YIOTpPeOJCHUS.
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Amomunanit Metaummyeckuit mo N'OCT 11069.

PacTtBOpBI 81IOMHMHUS CTaHIAPTHEIE.

Pacteop A (3amacHoit): 0,1000 r axomuHus pacTBopsiioT B 10 cM? common KUCJIOTHI, pa36aBJIeHH0H
1:1. IToay4eHHDBI PACTBOP MEPEHOCHAT B MEPHYIO KOJIOY BMECTUMOCTHIO 1 IM>, TOBOAAT A0 METKH BOIOH U
nepememnﬁalo'r

1 cM? pactBopa A conepxut 1-10™* r anloMUHHS.

PactBOp E rOTOBAT B N€Hb IIPMMEHEHUS: 10,0 cM3 pacTBopa A neEpeHOCHAT B MEPHYIO KOJIOY BMECTH -
MocTbio 100 cM3, noBOIAT 10 METKMA BOLOU M II€PEMEHINBAIOT.

1 cM? pactBopa b cogepxut 1-10 r amoMuHus.

(A3menennan pesakuusa, M3m. Ne 1, 3).

33. [1poBegeHHue aHanHU3a

3.3.1. Hasecky osnioBa Maccoit 1 r moMewjalor B ctakan sMectuMocTeio 100 cm?, sipwmsaior 10 om?
CMECH U1 PACTBOPEHMS, HAKPbIBAIOT YACOBBIM CTEKJIOM U OCTaBJIHIOT bes3 Ha[peBaHHﬂ N0 PACTBOPEHUS
HaBeckd. T1ocjie PACTBOPEHUS 0/10BA OOMbBIBAIOT CTEKJIO 3 CM> COJITHOM KHCJIOTBI M BBINIAPUBAIOT NOCYyXa
npu Temneparype 80—90 °C. K oxy1axaeHHOMY OCTATKY HPUIMBAIOT €ille S CM> CMeCH ¥ CHOBA BbINIAPUBAIOT
nocyxa. O6paboTKy 5 CM3 CMECH KUCJIOT C OPOMOM TOBTOPSIOT A0 TMOJHOTO yaaneHus oynosa. K cyXxum
COJISIM ITPWIKBAIOT 3 CM> COJISTHOM KUCJIOThI, HECKOJIBKO Kaleb MepeKrucy BOOOPOoaa U BbITIAPUBAIOT J0OCYXa.
Ecim nociie 06paboTKH KMCJIOTAMU COJISHOKMCIIBIN pacTBOp UMeeT Oypblii LiBeT, TO 00OpaboOTKY COJISTHOM
KMCJIOTON U NEPEKMUChIO BOAOPOJA ITOBTOPSIOT.

OcTaToK cMaYyuBaloT 1 ¢cM? a30THOI KMCIIOTHI, pa:36aBJIeHH0H 1:2, npunusatot 30 cM3 Boasl, 3,0 cMm?
CMECU THOITIMKOJEBOU M aCKOPOMHOBON KMCJIOT, 2,0 CM> pacTBOpa TUOMOYEBHUHBI, MEpeMEIInBasl Moce
IpruOaBIEeHHAS KAaXIOIO peakTHBa.

Eciix Genbiii 0CcanoK coeiMHEHUA CBMHIIA C TUOTIJIMKOJIEBOM KUCIIOTOX BhIMAJ, €ro OTQUILTPOBBIBAIOT
yepes3 TaMITOH U3 pWIBTPOOYMAaXHOU MAacChl ¥ NMPOMBIBAIOT 2—3 pa3a BOAOH.

YceranasnusawoT pH pactBopa 4,7—5,0 (¢ nomoiubio pH-Merpa), HCHOHB3YH pPacTBoOp aMMHAKA,
paa6aBJIeHH0m 1:1, ¥ a30THYIO KHCJIOTY, paaﬁaBHeHHon 1:2. 3arem npuausaloT 15 cMm’ 6ydepHoro pactso-
pa, 2, O cM® pactBopa anoMuHoHa. Yepes 10 MUH 1epeBONAT PACcTBOP B MEPHYIO KOJOY BMECTUMOCTHIO
100 cM’, moBOASIT 10 METKH BOIOU W MepeMeILMBalOT.

Yepes 20 MUH U3MEPSIOT ONTUYECKYIO IUIOTHOCTh PACTBOPA Ha CIIEKTPOPOTOMETPE [IPH JJIAUHE BOJIHbDI

520 uM WIN Ha DOTOIICKTPOKONOPUMETPE, MOJB3YACh CBETOPWILTPOM C 0OJACThIO CBETOITPONYCKAHUS
510—530 HM U KiOBETAMM C OIITHMAJIbHOI TOJILMHON CJIOS.

B KagecrBe pacTBOpa CpaBHEHUSI MCIOJb3YVIOT HYJIEBOM pacTtBop (CM. 11. 3.3.2).

M3 noxazaHu# olITHYECKOH ITUIOTHOCTU aHAJIM3UPYEMOTO PACTBOPA BLIYUTAIOT [TOKA3aHUA ONTHUECKOMN
IUIOTHOCTH KOHTPOJBHOIO OIbiTa, IPOBEACHHOIO Yepe3 BCE CTAAuM aHAM3A.

KonauuecTBo allOMUHHUS B PACTBOPE HAXOHAAT 110 IPAXYMPOBOUYHOMY I'paduKy.

(A3menennas penakuus, Mam. Ne 1, 3).

3.3.2. JIns nocTpoeHusi rpaflyupoBoYHOro rpacduka B MepHble Koubsl BMecTuMocTbio 100 cm3 OTMC—
PSIIOT MHKp06IOp6TKOH 0;0,3;0,6; 1,0; 1,5; 2, 0 2,5 u 3,0 cM’ crangapTHoro pactsopa b, npwmsawT 1 em?
430THOW KHUCJIOTHI, p336ameHHon ] 2 30 cM? BOABI M Jajiee MOCTYIIAIOT Kak B 1. 3.3.1.

B kayecTBe pactBOpa CpaBHEHMS UCITOJIL3YIOT HYJIEBOM pacTBOP.

[1o MoKazaHUAM ONTHYECKOM IIOTHOCTH U U3BECTHLIM COIEPXKAHUAM AJIIOMUHUA B paCTBOPAX CTPOAT
rpalyMpOBOYHBINA IrpadrUK.
34. O6bpaboTrTKa pe3yJbTAaTOB

3.4.1. MaccoByo 10110 UTIOMUHHA (X) B MPOLIEHTAX BBIYHCSIOT 10 hopMyie

¥ = m; - 100

b

m

riae m; — Macca aIIOMUHUSA, HAWIEHHAas 110 rpalyupoBOYHOMY IpaduKy, T
m — Macca HaBECKHU 0JIOBa, T.

3.4.2. AOCOJIOTHBIE HOIIYCKACMBbIE PACXOXIACHUA PE3YJIbTATOB IMAPAUICBHBIX ONpeleNieHUN INpu no-
BEpHUTEILHOM BeposSTHOCTH P = (0,95 He noJIKHBI TpeBbillIaTh 3HAYEHUM, YKAa3aHHBIX B Taba. 2.

Taonuua 2

MaccoBad Oonsl AMIOMUHHKS, % AGCOMOTHOE JoTycKaeMoe pacxoxaeHue, %

P remmas i ‘*,..1_

Or 0,0005 10 0.001 0.0003
Ca. 0.001 » 0.002 0.0005

r 1 . J_-h
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