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Hacrosaimuii cTagzapT ycTaHABRIMBaeT (poToMeTpHMecKHe MeToAb! ofpencyicHUs MEILULAKA IIPA Mac-
coBoii none ero B Hukene ot 0,0002 no 0,003 %.
Cranpapr NoJaHocThIo cooTBeTcTBYeT CT COB 2244—80.

1. OBIIIME TPEBOBAHHIA

1.1. Obume TpeGoBanus K MeToiaM aHamusa — nio TOCT 13047.1—81. KoHTposb TOYHOCTH pe3yib-
TaToB aHanM3a ocylecTisior no 'CO unm MetronoM Ao6aBoK.
(Asmenennan penaxkousa, Mam. Ne 1).

2. METOJI ®OTOMETPHYECKN C MIPHUMEHEHMEM JUCTIWLUIALIMU

21. CYmHOCTH MeTOAA

Meron ocHOBAaH Ha PaCTBOPEHHUH HUKEJISA B a30THOM KHCJIOTE, BhHIICICHHA MBIIILIKA COOCAXICHUEM
¢ THAPOOKHCHIO XeJle3a, AUCTHIUIILHH XIOPACTOTO MBIIIBSIKAa M nocienyiomeM GoToMeTpHdeckoM ompe-
IleJISHHH eTo B BIe MOJMOACHOBOM CHHH NpH JyniHe BomHE! 840, 660 wm 610 HM.

22. AnmapaTypa pPeaKTHBH M pacTBOpH

Anmapar il TUCTRUISITNN MBIITBAKA. :

CnextpodoroMerp Wi $HOTOCKTPOKOJIOPHMETP CO BCEMH IIPUHAIJICKHOCTIMH.

Kucrora azornas oco6oii yrcrorsl o F'OCT 11125—84, niepersannasa u pactsop 3:2.

Kucinora consmas ocoboit yrcrotht no 'OCT 14261—77, pacrBopst 9 M u 3:2.

Kwucnora cepHas oco6oit wncrorsl no I'OCT 14262—78, 3 M pacteop.

AmmMonwuii xnopuctsiit o 'OCT 3773—72.

Ammonmii-xeneso (I1I) ceproxucbiii o FTOCT 4208—72, pactsop 100 r/mm?: 10 r coma pacTBopsIOT
npyu Harpesarmy B 70 cM3 Bosl ¥ 5 cM? a30THOIM KucioThl. PacTBop OThMILTPOBLIBAIOT ¥ pa3GaB/LMIOT
Bogoit no 100 cm>.

Ammuax Bomssni o FT'OCT 3760—79, neperHanHbIf W pacTBop 1:19.

Kamuii 6pomucTeiii mo F'OCT 4160—74.

Tanpasun ceproxucisii o F'OCT 5841—74 u pactsop 1,5 r/nM3, cBeXeNPUTOTORNICHHbIIA.

Bonopona nepexucs mo FOCT 10929—76, crabwmanpoBannas He docdopHoit Kucaoroit (bocdop-
Hasl KHMCNOoTa MelllaeT OTpeIelieHMIO MBIIbsKA), pacTop 30 r/mm3.

Wananne opunuaibuoe Tlepeneyarka BocIpermena

*
* ITepeusdanue (uronv 1999 2.) ¢ Hamenenuem No 1, ymeepcoennsim ¢ urone 1986 2. (HYC 10—86)
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Macca nopucras, He coaepXalijass MEIIBSIKA H OKVMC/ISIOIIME BeLecTBA (CTEKIBIHHBIE KATMWUIAPH,
KYCOYKH OTMBITOH TIeM3EI).

Kanmit sionuersiii mo TOCT 4232—74.

CrmpT 3THNOBBIN peKkTHHKOBaHHBIH Texauyeckmii no F'OCT 18300—87.

AmMMoHMit Momn6aeHoBoKuCabL o TOCT 3765—78, ounleHHLIH cnegyomuM oopasoM: 70 T cona
pactsopstior B 400 cM3 ropsdeii Boas! ¥ pacTBop GWILTPYIOT 4epe3 IWIOTHLIH ¢mikTp. B pacTBop noGamismor
250 cM? 3TIIIOBOTO CHMPTA M Yepes 2 4 KPHCTAUTH OTcackiBaloT Ha dapdoposoii GprumTpymomeii BOpoHKe.
TTonygenHbI MOMHOIEHOBOKHCHIBI AMMOHMII CHOBA pacTBOPAIOT H KPHUCTALIM3AIUIO NTOBTOPsIoT. Kpuc-
TAJUTHI COJIM CYHIAT Ha BO3AyXe.

AmMoHME Momu6aeroBokucbi o TOCT 3765—78, pacteop 10 r/mM® 8 3 M pacrBope cepHoii
KHCTOTHI.

CMech peakUMOHHAsi THAPasHMH — MOJMOIaTHRIN pacTBop: 50 cM? pacTBOpa MOMMGIEHOBOKHMCIIOTO
aMMOHMs pa3Gamuaior Bonoil o 450 cm?, npubasnsior 35 cM? pacTBOpa CEpHOKHCIOIO THApPasHHA H
pas6asmsior Bogoii 1o 500 cM3. JIpMMeHSIOT cBeXePUIOTORIEHHEINA PacTBop.

Harpus runpooxucey no I'OCT 4328—77, 1 M pacteop.

Mpbinbsika TPEXOKHUCH, CyGIMMUpOBaHHAs.

CragnapTHbie pacTBOPH MBILIBSKA.

Pactsop A: 0,1320 r TpexXoKMCH MBIILSKA PACTBOPSIOT B 5 CM? pacTBOpa THMIOPOOKHCH HATpu,
notasmmor 10 eM? Boxsl, 10 cM? 9 M pacTBopa COJSIHOM KHC/IOTHI M PACTBOP IEPEHOCAT B MEPHYIO KOGy
BMECTHMOCTBIO 500 cM?, HONMBAIOT KO METKM BOIOH M NepeMeLIHBaIoT.

1 cm? pacTBopa A conepXuT 0,2 MI' MBILIBSKA.

Pactsop B: 25 cM® pactBopa A or6upaior B MepHyI0 Kon6y sMectuMocThio 500 cM?, nommpalor no
METKHM BOIOW M IepPeMelIHBalOT.

1 cM® pacteopa b comepxur 0,01 M MBIILSIKA.

(A3menennas pepakmua, Mam. Ne 1).

23. I1poBenesHne aHalHu3a

2.3.1. HaBecky HHKens Maccoii 5 r Ipd MaccoBoii none Meiubaka ot 0,0003 xo 0,0005 % win 2 r
1pH MaccoBoif none carime 0,0005 %, moMeInaloT B cTaKaH BMecTUMOCTBIO 400 cM? M pacTBoOpSIOT B
40 cM3 pactBopa a3oTHO#M KuMcaoTel. Pacteop Beimapusaior no 20—25 cM?, 3ateMm mpubarmsmior 80 cm?
Bomsl, 3 cM? pacTBopa aMMOHMIi-XeNe30 CepHOKWCAOe, 1,5 T XJIOpHCTOro aMMOHMS, HarpeBaloT IO
60—70 °C u npu nepeMelurBaiuy BauBaoT 100 cM? aMMuaka. PacTBop ¢ ocaikoM OCTaBIAIOT B TEIJIOM
mecte 20—30 MuH, a 3aTeM OCalOK OTPHILTPOBHIBAIOT Ha GUIBTP CpeiHEH IUIOTHOCTH H NIPOMBIBAIOT
TOPSYUM PAcTBOPOM aMMHaKa. OcalloK Ha (HIBTPE pacTBOPSIOT B 25 cM? TEWIOro pacTBOpa CONSIHOM
KHCIoTH 3:2 B CTaKaH, Irie NMPOBOAWIOCHE OCaXACHHEe U (GHIABTP NMPOMLIBAIOT TEIUILIM PAacTBOPOM TOit
Xe KUCIOTH. PacTBOp nepeHocsaT B Koiby MisA JUCTWUISIUM BMecTHMOocThio 250 cM?, ononackusas
CTAKaH PACTBOPOM COJIAHOH KHCIOTH 3:2 U AONOJNHSA pacTBOp B KoJibe Toi Xe KMCAoToH Ko 130 cm3,
I1pu6aBAsioT HECKONBKO KYCOYKOB IOpMcTOi Macchl, 1,0 r 6poMucroro xanus, 3,0 I CEpHOKHCIIOro
rujpa3’HHa M Kon6y NPUCOSTHHSIOT K JUCTHUIALHORHOMY npubopy. Otrossior 2/; nepBoHavanbHOTO
o6beMa. JUCTIUISAT cOGMpalOT B BEICOKMIl CTaKaH-PMEMHHUK BMecTHMOCTBIO 100 cM3, comepxamuii
35 cM? pacTBOpa nepekucH Bofopoda. K AHCTHIUIATY pHOGaBISIOT 5 cM? a30THOM KMCIOTHI H BHIIAPH-
BAXOT NOCYXa Ha Kunsueil BoasHoii GaHe. [ToTOM cTakaH NepeROCAT B CyIIWIBHbIN WKad ¥ cymaT npu
130 °C B Tevenne 1 4. K oxnaxaeHHOMY OCTATKy n06aBasioT 20 cM? peaKHOHHOM CMECH, HAKPHBAIOT
YacOBEIM CTEKIOM U HarpeBaloT B TeuyeHHe 10 MuH Ha Kumsimeii BonsHo# 6ame. 3ateM pacTBop
OXNTAXNAIOT, MEPEeHOCAT B MEPHYIO KOGy BMECTHMOCTBIO 25 cM3, JONHBAIOT PEaKIIUOHHOM CMeChIo OO0
METKH 4 HepeMEeHmMBaioT. H3MepsaioT onTHYecKylo IVIOTHOCTh pacTBOpa HpH JuTuHe BoiHEI 840, 660 mwin
610 HM.

PacTBOpOM CpaBHEHMsI CIIYXUT OOBCAHMHECHHEIH pacTBOP KOHTPOJNBHAIX ONLITOB.

Maccy MBIIBSIKA HAXOOAT MO IPaXydpoOBOYHOMY rpaduKy.

2.3.2. Iocmpoerue gpadyupogounozo epagura

B 1IecTh M3 CeMHM CTAKAHOB BMeCTHMOCTHIO mo 150 cM® orbupator 1,0; 2,0; 3,0; 4,0; 5,0 1 6,0 cMm?
cTaHAapTHOro pacTsopa b, wto cootsercryer 0,01; 0,02; 0,03; 0,04; 0,05 u 0,06 Mr mbunbaxa. Bo Bce
CTaKaHBl HATMBAIOT 11O 5 cM? a30THOM KHMCMIOTHE ¥ BHINIAPUBAIOT Ha KUIIAIIeH BOAsSHON 6aHe JocyXa, 3aTeM
cymar B TedeHuMe 1 9 B cyunuibHoM mxady npy 130 °C u nanee aHaIH3 IIpoBOASIT, KaK yKasaHo B Ir. 2.3.1.
PacTBOpOM CpaBHEeHHUs CIIYXHUT pacTBOP, HE COASPXAIIMI MBILITBSIK.

ITo mony4eHHBIM 3HAUYCHUSIM OINTHYECKHUX IUIOTHOCTEH PacTBOPOB M COOTBETCTBYIOLIMM MacCOBBIM
KOHUCHTPALMSIM MBIIBAKA CTPOSIT TPAlyHpOBOYHbEA rpadnk.

2.3.1, 2.3.2. (Mamenennan pegaxuus, Msm. Ne 1).
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24 O6paboTKa pe3yaibTaToOB
2.4.1. MaccoByio aomo MbIlbska (X) B IPOLIEHTaX BEMUCISIOT 1o dopMyne

=100,
my

Tle m — Macca MBIIIhSIKA B AHATM3UPYEMOM pacTBope, HaiicHHas 110 FpafydpOBOYHOMY IrpadpuKy,
T
m, — Macca HaBeCKM HUKeJNs, T.
2.4.2. A6comoTHEIE ACITYCKAEMBIE PACXOXACHUA pe3yIETATOB NApaJUIeTLHEIX ONpeieicHH He NOJIK-
HBI TIpeBbIIIaTh 3HaYCHNI, YKa3aHHBIX B TabnMIe.

MaccoBas o)t MEIITBAKA, % A6camoTHoe IoNycKaeMoe pacxoXienne, %
Or 0,0003 mo 0,0004 0,00012
Cs. 0,0004 » 0,0008 0,0002
» 0,0008 » 0,003 0,0004

3. METOJ ®OTOMETPHYECKHI C IPUMEHEHUEM DKCTPAKLINH

3. CymuHocTpr MeTORA

Meron ocHOBaH Ha PaCTBOPEHMH HHUKENA B a30THOM KWCNIOTE, OCAXACHUM MBIIbAKA C THIPOOKHUCHIO
XeJesa, SKCTPaKIIMH HOMMAHONO KOMIVIEKCa B (OTOMETPHIECKOM ONPeAC/ICHUM MBIIILAKA B BUAES MOIHO-
JEeHOBOH CUHH TipM AyuHe BoJHEI 840, 660 wm 610 HM.

322 AnnapaTypa, pPeakKTHBH H PAacTBOpDpH

CrexrpodoroMerp Wi GOTOEKTPOKOIIOPUMETP CO BCEMU TIPHHAIUTEXKHOCTAMH.

Kucnora aszorHas oco6oit yuctorsl no 'OCT 11125—84, nepernannas, pactsop 3:2.

Kucnora cepHasi oco6oii urcrorsi mo 'OCT 14262—78, pactsopm 1:3, 3 M, 1:15.

Kucnora conssas ocoboit uuctorsl o ['OCT 14261—77, mnotroctsio 1,19 r/cM® 1 9 M pactBop,
OYHINEHHBIE OT MBIIIbSIKA CIAYIOIMM obpasoM: 10,0 r oaucToro Kamis pactsopsior B 500 cM? consaHoii
KHCIoThi. PacTBOp TepeHOCAT B [eMMTEBHYIO BOPOHKY BMecTuMocThio 1000 cM?, mpubamnsior 25 cM3
YeTHIPEXXJIOPHCTOTO YIVIepOoAa M BCTPSXHBAIOT B TeueHMe 2 MuH. OpraHMYeCKuil CJIOH nocie OTCTauBaHus
OTOpacHIBAIOT, NPHOABAIOT elle 25 cM? YeTHIPEXXIOPKCTOIO YIVIEpola, CHOBA BCTPSXHBAOT 2 MHH M
OTOpachIBAIOT OpPraHMYecKHil ¢/oM. OYHCTKY KHCIOTHI NPOBOIAT B ACHb NpHMeHeHud. M3 ouMileHHOM
KHCTOTH TOTOBAT 9 M pacTBOp COMSTHON KWCJIOTHI.

Ammuak Bogsi o 'OCT 3760—79, neperHaHHbII.

AMMOHMI MONMMOIEHOBOKHCBIN NePEKpUCTAUIN30BaHHEIA, pactiop 10 r/mv3 B 3 M pacTBope cepHoit
KHCJIOTBIL.

Tuapasun cepHoxucasni o TOCT 5841—74, pactsop 1,5 r/mv3.

TunpasmH-MoMMGIaTHEI! PacTBOP, TOTOBAT CICAYIOMMM o6pa3oM: K 50 cM? pacTBopa MOMMGAEeHOBO-
KHCJIOro aMMOHMS NIPHBaRIIOT 5 cM? pacTBOpa CEPHOKHKCIIOTO MM pasHHA ¥ pa36aBiIsaioT Boao# ao 100 cm3.
PacTBOp rOTOBST Nepes NPUMEHEHHUEM.

Ammonmnii-xkeneso (III) ceprokucnsiii mo TOCT 4208—72, pactsop 100 r/am3: 10,0 T conu pacTeo-
PpSIOT HpH3HaI‘peBaHHPI B 70 cM? Bomsl ¥ 5 cM? a30THOM KHCNOTE], OTGWIETPOBBIBAIOT U Pa36aBIsioT BOLOM
o 100 cm.

Kamuit itomucteiit mo 'OCT 4232—74.

Kamuit maprannosokucasni o TOCT 20490—75, 0,006 M pactsop.

Ammvonnit xnopucrenit no 'OCT 3773—72.

Vrnepon wersipexxinopucteiii no 'OCT 20288—74, nepernaHHbiif.

PacTBop cepHOKucoro TuTana: 2,0 T TuTaHa pacTBopsAIoT B 40 cM? pacTBopa cepHO# kucnoTs! 1:3 B
xon6e Knenpaans ¢ o6paTHBIM XOJMOUILHUKOM, TIOCTIe PaCTBOPEHMS JOOABISIOT PACTBOP CEPHOH KHUCIOTHI
1:15 go 1000 cM3.

TuTtan TpexxnopucTsiit o TY 6-—09—01—756—88, npumepHO pactBop 400 r/mM3,

Harpusa runpookuch o T'OCT 4328—77, 1 M pacTBop; XpaHST B NONUSTHICHOBOM COCYIE.

Cnupt >TIIOBBIH peKTudKoBanHbIH Texauueckii mo 'OCT 18300—87.

Turtan ryogarstit mo FOCT 17746—79.
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MBunBSK TPeXOKHUCh, CYOIHMHPOBaHHAS.

CragnaprHse pacTBOPHI MBIIBSAKA 10 1. 2.2.

(A3menennas pepaxnud, H3m. Ne 1).

33. lpoBeneuue aHanusa

3.3.1. HaBecxy HMKens Maccoif 3 r, nmpu Maccopoii gone no 0,001 % Mpiumsika, wm 1 r, npu
Maccopol¥ mone csee 0,001 %, nmomewnaloT B cTakaH BMeCTMMOCTEIO 250 cM® M pacTBOpSIOT IIpH
HarpesaHuu B 30 cM3 pacTBopa asorHoM xucaotel. K pactsopy mpuGamisior okono 100 cM? Bommi, 1 cm?
PacTBOpa CEPHOKMCIIONO aMMOHHH-XeJe3a, HarpepaloT #o 60—70 °C u MeleHHO BIMBAIOT B CTaKaH
BMecTMMOocThio 500 cM3, B XoTopoM Haxoautest 100 cM® aMMMaxa M OKono 1,5 r XJIOpHCTOro aMMOHMsI.
OCTaBnsAIoT CTaKaH B TewioM MecTe Ha 20—30 MMH B OT¢{WIBTPOBRHIBAIOT OcalloK Ha QWIETp cpelHel
nAOTHOCTH. OcaNoK NPOMBLIBAIOT Topsdeil Boioi M pacTeopsioT B 20 cM3 pacTBOpa COJISIHOM KHMCIOTHI,
CcOBHPAIOT GWILTPAT B CTAKaH, B KOTOPOM BEJIOCh OCAXICHHE.

11 BocCcTaHOBJICHHS Xejle3a M MbILIhIKA B CTAKAH NPHOABIISIIOT MO XAIUIIM PacTBOP CEPHOKHMCIIOTO
TUTAHA WIH PacTBOP TPEXXJIOPHCTOTO THUTaHAa A0 YcToMdaMBOM cnabo-duoneToBoil okpacku. PacTBop
TEPEBOASAT B HEHMTENHHYIO BOPOHKY BMECTHMOCTBIO 250 cM3, TIPMIMBAIOT TPEXKpaTHbIN o6beM pacTBOpa
COITHOM KUCTOTHI, Ho6armssior 30 cM? YeTRIpEXXIOPHCTOTO YITIEpoia W 3KCTPAaTHpYIOT B TedeHHE 2 MHH.
OpraamdecKudil c/I0j CIMBAIOT B APYTYIO JEIMTEILHYIO BOPOHKY, B HEpBYIO fobapsior 15 cM3 yeThipexxno-
PHCTOTO YIIICpOAa ¥ MOBTOPSIIOT 3KCTPAKLHIO emie pa3. CoeqUHEHHbIEC OPTAHHYeCKHe SKCTPaKTHl IPOMBbI-
Bajor 20 cM? pacTBOpa COJISIHOM KHCOTH B Tedenue 30 ¢, 3aTeM K OpraHHIECKOMY C/1010 pHiKealorT 15 cM3
BOIBI ¥ TIPOBOMAT PESKCTPAKLIMIO MEIIESIKA B TeyeHHe 2 MMH. 3aTeM OTHEILIIOT OpraHHYeCKHMM cHOi U
TIOBTOPSIOT PE3KCTPAKIMIO B TEX XK€ YCIOBUAX. BOAHEIE CJIOM CIMBAIOT B MEPHYIO KOJIOY BMECTHMOCTEIO
50 cM?, HOGARNAIOT TIO KAIUISM PacTBOP MAapraHIIOBOKWCIIOIO KANHs IO YCTOHYHBOI PO30BOI OKpacKH,
KOTOPYIO 3aTEM paspyllaloT, NoOaRIssd MO KAIUISIM pacTBOP CEpHOXMCIOTO ruapasuHa. K momydenHOMY
pacTBopy noGapmaior 8§ cM? THAPA3HH-MONHGIATHOIO pPAacTBOpAa M TIOMEINAIOT B KOJM6Y Ha KHMIIALLYIO
BomsHyo 6amio. Cnycrst 10—15 MHMH pacTBOp OXJIAX[AIOT, NONMBAIOT BONOH OO METKH, NEepeMEIHBAIOT
PacTBOP U M3MePSIOT ONTUYSCKYIO TWIOTHOCTh PACTBOpa NpH IUiHE BoxHE 840, 660 wm 610 HM.

B kagecTse pacTBOpa CpaBHEHHS HCHONB3YIOT Bofy. Maccy MBIIbsiKa HaXOISIT TIO TPagyupOBOIHOMY
rpaduky.

3.3.2. Ilocmpoenue epadyuposourozo epaguxa

B mecth u3 ceMr MepHBIX Kon6 BMectumocTsio 50 cM® ot6uparor 0,5; 1,0; 1,5; 2,0; 2,5 1 3,0 cM3
CTaHpapTHoro pacrtsopa b, uro cocrammser 0,005; 0,01; 0,015; 0,020; 0,025 u 0,030 Mr MeIUbAKA,
nobasmstior Boay no 40 cM3, NpHGARIIOT BCce peakTUBHI B TOM Xe TOpsKe, Kak yKasaHo B m. 3.3.1,
HarpeBaloT Ha BOAsIHOM GaHe U M3MepPSIOT ONTHIECKYIO IVIOTHOCTS. PacTBOpoM cpaBHEHMS CITYXHT PacTBOD,
He collepXallliii MbIIbAKA.

Tlo nony4yeHHbIM 3HAYCHHUSIM ONTHUYECKNUX IUIOTHOCTEH M COOTBETCTBYIOIMM MAacCOBBIM KOHLEHTpA-
LIVSIM MBIIIBSKA CTPOAT TPalyMPOBOYHLIH rpaduk.

(Asmenennas pepakmus, Hsm. Ne 1).

3. O6pa6boTrxa pe3yaAbTaTOB

3.4.1. Maccogyio nomo MbubAKa (X) B IpOLIeHTaxX BEIMUCIISIOT o dopMyne

x="1" 40,
m

rae m; — Macca MbIIIbAKa B aHATH3UPYeMOM pacTBOpe, HAWACHHAS N0 IpalyMpOBOYHOMY rpaduKy,
T,
m, — Macca MBIIbSIKA B PAacTBOpE KOHTPOJNBHOTO OITbITAa, HAWHEHHAasA MO IpaXyMpOBOYHOMY
rpaduky, T;
m — Macca HaBeCKM HUKed, I.
3.4.2. AGcomoTHbIE NONYCKAEMEIe PACXOXIEHNA Pe3yIIbTaTOB NapasUIebHBIX ONpeNe/icHUH He JOMIK-
HBI NpEeBBIIaTh 3HAYEHUIH, YKA3aHALIX B Ta0nuIIE.
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