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Hacrosmuii cTaHaapT pacnpoCTPaHsIETCS Ha BOAb(MDPaMOBEIE KOHIIEHTPATHI BCEX MApOK, MPEIyCMOT-
pernbix 'OCT 213, u ycTaHaBnIuMBaeT OGHEMHBIM METO ONPEACTICHUS CONEPXaHUs 3aKHCH MapraHua npu
MaccoBoii goje ee ot 0,5 1o 18 % u GOTOKOIOPUMETPUUECKUI METO TIPH MacCoBOit mone mo 2 %.

1. OBIIINE TPEBOBAHUA

1.1. O6ume TpedoBaHuda Kk MeTomaM aHamusza — mo I'OCT 27329.

1.2. Tpe6osauus 6e3omacHocTH — 1o T'OCT 11884.15.

1.3. KoHTpoab npaBUibHOCTH pe3yabTaToB aHamm3a — mo F'OCT 11884.15.

1.4. 3a oOKOHYATEBHBIN PE3YIBTAT aHATH3a MPHHUMAIOT CpeaHee apu(pMETHUECKOE PE3YIBTATOB TPeX
MapaJIENBHBIX OMPEICTACHU.

1.5. TIpu pasHOrIacusx B OLICHKE COOEPXaHMs 3aKMCH MapraHua MmpH MaccoBoi aone ee 10 2 %
onpeaesieH|e MPOBOIAT (POTOKOTOPUMETPHUECKMM METOIOM.

Pasn. 1. (M3menennas penaxmuas, Msm. Ne 3).

2. OFBEMHBII METO/I,

Meron OCHOBaH Ha OKMCJICHHMM IBYXBAJIEHTHOTO MapraHiia 0 CEMMBAJIEHTHOTO HAJCEPHOKMCIIHIM
AMMOHUEM B FOPSTYEM CEPHOKUCIIOM PAacTBOPE B MPHUCYTCTBUM a30THOKMCIIOro cepebpa. OOpa3oBaBLIylocs
MapraHuoBYIO KHUCIOTY TUTPYIOT CONBI0O Mopa, HCTOb3yad B KAU€CTBE KOMIUIEKCOO0Opa3oBaTesia mapodoc-
daT HaTpus.

21. PeakTUBH M pPacTBOpPH

2.1.1. Ins mpoBeOeHUS aHANIM3a MPHMEHSIOT:

kucnoty cojsuyio mo I'OCT 3118;

KuCmoTy a30THyI0 1o I'OCT 4461 m pa36apiaeHHylo 1:1;

aMMOHUM a30THOKUCABIH 1o TOCT 22867 M pacTBOp ¢ MaccoBoil mojeil 5 % B a30THOM KMCIIOTE C
MaccoBoii noneit 2 % (1o o6bemy);

amMmuak BomHelil mo FOCT 3760;

Kanui nupocepHokucieni mo 'OCT 7172;

kucaoty cepHyio 1o 'OCT 4204, paz6aBiaeHHY10 1:1 U pacTBOp ¢ MaccoBoii noseii 2 % (1Mo o0beMy);

Hatpuii nupodochoprokucsrit mo F'OCT 342;

cepebpo azorHokucaoe mo I'OCT 1277, pactBop ¢ MaccoBoii moneit 1 %;

aMMOHUI HaACePHOKUCBI (mepcynbdhar) mo I'OCT 20478, pactBop ¢ maccosoit moneit 30 %,
CBEXETIPUTOTOBICHHBII;

kamuii mapranuoBokucielii mo 'OCT 20490 u pacTBOp MOJNAPHOM KOHLEHTPAlIMH SKBUBAJICHTA
0,1 mMonb/om3;

Tutp pacTBOpa YCTAHABIMBAIOT IO IIABEIEBOKHCIOMY HATPHIO;

W3nanne ohuuuamsuoe IlepeneuaTka BocHpemena
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C. 2 TOCT 11884.2—78

JBOMHYIO CEDHOKMCIYIO COJIb 3aKMCHM Xejie3a u aMmMoHusi (conmb Mopa) mo I'OCT 4208, pactBop
MOJISIDHOM KOHIIEHTpaluK skBuBajieHTa 0,1 Monb/nmM3. TuTp pacTBopa comu Mopa yCTaHaBIMBAIOT CEAY-
I0ILMM OOpPa3oM: B KOJIOY BMECTHMOCTBIO 350 cM? GropeTkoii otMepuBaloT 10 ¢cM3 pacTBOpa MapraHLIOBO-
KHMCJIOTO KaMsi MOJSIPDHOM KOHIIEHTpalUMH KBHBajieHTa 0,1 mons/mm3, mpubasmsior 10 ¢cM? cepHo#
KMCTIOTBI, pas30amieHHO# 1:1, pactBop conmu Mopa 10 o6ecuBeYMBaHMs COAEPXMMOro KOJaOb U 5 ¢cM3 B
M30BITOK. 3aTeM PacTBOP JOIMBAIOT BOAOH 10 o0beMa 175—180 cm?, mpubasnsnior § T mupodocdOopHOKHC-
JIOTO HATPHsI, MPHIMBAIOT 5 CM? PacTBOpa a30THOKMCIIOTO cepebpa, HarpesaioT 10 80—90 °C, npwIHBAIOT
10 ¢m3 pacTBOpa HAACEPHOKHCIIOTO AaMMOHHS M OCTABJIAIOT Ha 2—3 MHMH; 3aT€M KUIIATAT B TeueHue 10 MuH
M OXJIZXIAIOT B IPOTOYHOI Bozie. OOpa30BaBILIYIOCS MAPTAHLIOBYIO KMCJIOTY THTPYIOT PaCTBOPOM coti Mopa
MOJISIPHOM KOHUEHTpauK skBuBajieHTa 0,1 Mob/nM3? 1o ob6ecupeunsanusi. PACTBOPOM CpaBHEHMSA CIYXUT
BOJA B KOJOE M3 TAKOTO Xe CTeKJa, KaK Koiba, B KOTOPOIl HAXOMUTCS THTPYEMBIil PacTBOp.

Tutp pactBopa con Mopa (7)), BHIp2XE€HHBIH B rpaMMax 3aKMCH MapraHiia, BIYUCIAIOT 1o opMmyne

rae T — TUTp pacTBOpa MapraHLOBOKHUCJIOTO KajiMsl, BEIDAXEHHBI B TpaMMax 3aKMCH MapraHiia;
V' — o6beM pacTBopa coiii Mopa, H3pacXOmOBaHHEBI HA TUTPOBAHHE, CM>,

(Asmenennas penakmusi, Msm. Ne 3).

22. llpoBeneHue aHanMu3sa

2.2.1. Pa3znooicenue 8016pamosuix KOHYEHRMpamoe

2.2.1.1. Hasecky koHueHTpaTta Maccoit 0,5—1,0 r (cM. Tabi. 1) MOMEImaloT B CTaKaH BMECTHMOCTBIO
400 cM3, mpummsaior 120—130 ¢cM3 COMSHOM KUCOTBI, HAKPHIBAIOT YACOBBIM CTEKJIOM M HATpEBaloT B
TEeUCHHE 2 Y Ha KUIISIIICH BOASHON GaHe WIM Ha ¢jIoe achecTa, MePHOIUICCKH MOMELHBAs COMEPKUMOe
cTakaHa.

Tab6nuupa l
Mapxa konuenTpara Macca HaBecku, T O6reM ATHKBOTHOH yacTH
’ pacTBopa, cM
KBI-B 0,5 50
KBrI-1 0,5 50
KBTI-2 0,5 50
KBTI-3 0,5 50
KBI'(K)-B 0,5 50
KBI'(K)-1 0,5 50
KIII-1 0,5 100
KMIII-1 1,0 100
KMIII-2 1,0 100
KMIII-3 1,0 100

(Asmenennan pexakmms, M3m. Ne 1, 3).

2.2.1.2. CTexno CHUMAIOT, OOMBIBAIOT BOMOI HAm CTAKAHOM M BBHIMAPHMBAIOT PACcTBOpP A0 OOBEMa
15—20 cm?, mpwimBaior 15—20 cM? a30THOM KHMCIOTEL M CHOBA BBEIIAPUBAIOT PACTBOP OO TNOJIYYEHHUS
BJIAXXHOTO OCTaTKa. BEIIapuBaHue MOBTOPSIOT ellie IBa pa3a, MpUGaBiIsas Kaxabii pas no 10 cM3 a3oTHOM
kuciorel. K momyueHHOMy 0CTaTKy, conepxamemy He 6omee 1,5—2,0 cM? a30THOI KUCAOTHI, NTPUGABIIOT
50 cM3 ropsueii a30THOM KUCIIOTH, pa3basneHHoi 1:1, U 2 T a30THOKMCIOTO aMMOHUS, HarpeBaloT pacTBOP
IO KUTIEHUS M OXJIAXIAIOT IO KOMHATHOM TeMIepaTypHL.

2.2.1.3. PactBop OuAbTpyioT 4epe3 GbWILTP ¢ CHHEH JEHTOM, YIUIOTHEHHON (GWILTPOOYMAXHOM
Maccoif. CTakaH ¥ 0CaIOK MPOMBIBAIOT 6—8 pa3 pacTBOPOM a30THOKHCIOTO aMMOHMA. DUIETpaT COGHPAIOT
B MEPHYIO KOJI6Y BMECTUMOCTBIO 250 ¢M3 M coxpaHsaioT (pacTBop B).

2.2.1.4. Ocanok BOIB(MPaMOBOI KUCIOTEI BMECTe ¢ OYMAaXXHOM Maccoili CMBIBAIOT CTpyeil BOABI (He
6oree 15 ¢cM®) 06paTHO B CTAKaH, B KOTOPOM IPOBOAMIOCH PA3oXeHUe, Mpubasnstior 15 cM? aMMuaka u
HarpeBalOT CONEPXKMMOE CTaKaHa Ha BOASHOI OaHe IO ITOJIHOTO PACTBOPEHMS BOJIB(MPAMOBOI KHUCIOTHL;
GUABTPYIOT PacTBOp uepe3 TOT ke (WIbTp, MPOMBIBAIOT HEPACTBOPMMEI OCTAaTOK 5—6 pa3 BOMOIA,
comepxaireit 2—3 % (o 06veMy) ammuaka. OwisTpar oT6packBaloT. HepacTBOpUMBIA OCTATOK BMECTE €
GurbTpoM momewaloT B HapdopoBblil TUTENb U 030JISIOT; MPUOARIAIOT S5 T MUPOCEPHOKMUCIIOTO KA U
crmasnsgior npu 450—500 °C. IlnaB BenuenauuBaioT 2 %-HO# (MO0 OGBEMY) CEPHOM KHCIOTOM NpHU
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JJIUTENIBHOM, HO YMEPEHHOM HarpeBaHuM. PacTBop bunbTpylor, codupast GMabTpaT B KOJIOY, COAEPXALLYIO
pacteop B. ®uiabTp npoMBIBAIOT 5—6 pa3 ropsueil BoAOi.

2.2.1.5. OGBeAMHEHHBII PaCTBOP B MEPHOM KOJIOE BMECTHMOCTHIO 250 M IONMBAIOT 10 METKH BOIO
M nepeMelMBalor. [TuneTkol OT6MpPaloT AMKBOTHYIO 4acTh (CM. Tabi. 1) B KOOy BMECTUMOCTBIO 250 cM3,
npuwinBaloT 10 cM3 cepHOI KUCIIOTHI, pasbasneHHoi 1:1, ¥ BHIMApUBAIOT PaCTBOP A0 MOSBAEHHS TYCTBIX
OeNbIX MapoB.

2.2.2. PacTBOp OXJAXIAIOT, MPUIMBAIOT 4—5 CM?> BOABI M MOBTOPSIOT BHIMAPDUMBAHHE B TEYECHHE
5—6 MuH. OcTaToK oxnaxmaioT U npubasnsior 175—180 cm? Bomel, 8 r MUPoPOCHOPHOKUCIIOrO HATPHS,
5 ¢M3 pacTBOpa a30THOKMCIIOTO cepedpa, Harpepalot 10 §0—90 °C, mpubasmsnoT 10 cM? pacTBopa Haacep-
HOKMCJIOTO aMMOHMS1, OCTABJISIIOT HA 2—3 MWH, KMIIATAT B TeueHHe 10 MMH M OXJIaXXIaloT B MPOTOYHOM
BOJE.

PacTBOp TMTPYIOT 10 OGECLBEYMBAHUS PACTBOPOM COM Mopa 13 GI0peTKH BMECTUMOCTERIO 25 ¢M3 B
NPUCYTCTBUM PAcTBOPA CPAaBHEHHS, KOTOPHIM CIYXUT BOJA B KOJIO€ U3 TaKOrO e CTeKJIa, Kak Koiba, B
KOTOPOU HAXOAUTCS TUTPYEMBI pacTBOP.

23. O6paboTKa pe3yaAbTaToOB

2.3.1. MaccoByio 100 3aKHCH MapraHua (X) B MPOLIEHTaX BHIUMCISIOT MO (hopMyie

yo T V1250100
V-m >
rae T, — Tutp pactBopa coinu Mopa, BEIpaKeHHBIH B rpaMMax 3aKMCH MapraHLa;
¥, — ofbeM pacTBopa conu Mopa, H3pacXomoBaHHbIN Ha THTPOBAHHE, CM3;
250 — 06bEM aHATU3UPYEMOTO PacTBOpa, CM3;
¥V — 00beM AIMKBOTHOI YacTH pacTBOpa, CM>;
m — Macca HaBeCKM KOHLEHTpaTa, T.
2.3.2. MakCHMaNbHBIC PACXOXACHUS MEXIY pe3yJbTaTaMM MApajUIe/IbHBIX ONMpEeNeNICHUI U IByMA

PE3Y/IbTaTAMU aHAIW3A MPU AOBEPUTENbHON BepoATHOCTH P = (0,95 He HOKHBI MPEeBHILIATL A0COJMOTHBIX
JOITYCKAEMBIX PACXOXIEHHH CXOIMMOCTH (d,,) U BOCIIPOM3BOAMMOCTH (d,.), MIPUBEICHHHIX B Tabm. 2.

Tadnuua 2

JlomyckaeMoe pacxoxaeHue, abe. %
MaccoBast £oas 3aKMCH MapraHua, %

oy dye
Ot 0,50 no 1,00 Bximiou. 0,05 0,09
Cs. 1,00 » 2,00 » 0,10 0,20
» 2,00 » 5,00 » 0,15 0,25
» 5,0 »12,5 » 0,2 0,3
» 12,5 »20,0 » 0,3 0,5

(Asmenennan penakuusi, M3m. Ne 3).
3. ®OTOKOJIOPUMETPHYECKUI METO/I,

MerTon oCHOBaH Ha OKUC/ICHUHM TIEPUOIATOM KAJIUS JBYXBAJIEHTHOTO MapraHiia 0 CEMUBAJIEHTHOTO,
OKPAIIEHHOTO B MaJIMHOBBIIf 1IBET, M (HOTOMETPUPOBAHUYU OKPAILIEHHOTO PacTBOpA.

3. AnmapaTtypa, peakKTHUBB U PacTBODEH

3.1.1. Insa mpoBeOeHHs aHAIN3a MPUMEHSIOT;

doroanekrpokomopumerp Tina POK-56M mwm KOK-2-VXIT 4.2;

kucaorty coystHyto mo 'OCT 3118;

Kkucaoty a3otHylo mo I'OCT 4461 u pas6asnennyio 1:1;

aMMoHwuit azoTHOKuCE o TOCT 22867, pacTBOp ¢ MaccoBO# moJeit 5 % B a30THOM KHCIIOTE C
MaccoBoit nojieit 2 % (o o0beMy);

aMMuak BogHe o F'OCT 3760;

xanuii mupocepHokucieii mo F'OCT 7172;

kucyoty cepuyio mo FOCT 4204, pas6asneruyio 1:1 u 2 %-Hblii (110 00beMy) pacTBOp;

kucnoty oprodochopuyio mo F'OCT 6552;
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KMl HOMHOBATOKUCIBIN (TIEpHOAAT KaJM), MPUTOTOBJICHHEIN CIEAYIOLUIUM O0pa3oM: 65 r HOIHO-
KHCJIOTO KaJIMsl PaCTBOPSIIOT NMpH HarpeBaHuu B 200 ¢cM? pacTBOpa MMAPOOKHCH KaiMsi C MACCOBOM JOMEH
30 %. B Harperblii 10 KUTICHHS pAaCTBOP BHOCAT HEeGONBLIMMH MOPLMAMH MpH nepeMemvBaHud 100 r
HAJICEPHOKMCIIOTO Kaiusi. CMeCh KUISTAT eie S—10 MUH ¥ Jal0T OXJIAIUTHLCA 10 KOMHATHOM TEMIIEPATYPHI.
3aTeM pacTBOp CAMBAIOT ¢ KPUCTAJIOB CEPHOKHMCIIOTO KaJIMsI, MPOMBIBAIOT OCANOK HEOOMBLUIMM KOJIHYECT-
BOM BOJIbI, COCIMHSISI IPOMBIBHBIE BOABI ¢ OCHOBHBIM pacTBOPOM. PacTBOp HEMTPATH3YIOT CEPHOIT KHCIIOTOM
A0 HEUTPaNbHOM peakuMM MO METHWIOBOMY OpaHXXeBOMY. BhiMaBluMe KPUCTAUIBI HOTHOKHUCIIOTO KM
OTGWIBTPOBHIBAIOT W MPOMBIBAIOT JIEASTHOM BOIOI IO TeX MOp, MOKA HECKOMBKO Karleab MPOMBIBHBIX BOI,
NMpH J00ABNICHUM K MOJKUCIACHHBIM a30THOI KHCIOTOH pacTBOpaM XJIOPUCTOTO GapHs M a30THOKHCJIOTO
cepebpa, OyoyT BBI3HIBATH 0OpPa30BaHHE TOMBKO ¢Maboit MyTH. KpucTa/isl HOOHOKMCIIOro Kajiusg CyliaT B
dapdoposoii yamxke npu 100—105 °C;

HaTpuii azotucTokMcIblii mo F'OCT 4197,

Bozopona nepekuch (nepruapons) no F'OCT 10929;

Kaymmii MapranoBokucierii mo F'OCT 20490;

6apwuii xyopucterii mo F'OCT 4108;

kanuii iomHoBaTokucablii mo F'OCT 4202;

Kamus ruapookuck no FOCT 24363,

Kaymuit Hapcepaokucasii mo N'OCT 4146;

cepeopo azorHokucinoe nmo 'OCT 1277,

BOJY, HE COAEPXAILYI0 BOCCTAHOBUTEJIEH, NMPHTOTOBIEHHYIO ClleAyIolMM obpasom: Kk 100 cm3 mwmc-
THUTMPOBAHHOM BOABI MpHaMBaloT 10 ¢cM3 cepHOi KHCOTHI, pa3basiaeHHol 1:1, npubasnaior 1—2 kpuc-
TAJJTUKA WOMHOKUCIIOTO KM U KUIISTAT B TeueHHe 5S— 10 MuH;

CTAaHIAPTHBIE PACTBOPHI MapraHiia;

pacTBOp A, NPUTOTOBJICHHBIH CeAYIOUMM 00pa3oM: 0,2876 r MApraHLIOBOKHMCJIOTO KaJIUA PACTBOPAIOT
B 20—30 cM? BOmBI, MPHIMBAIOT 5 CM3 CEPHOM KHMCOTHI, pa36aBacHHOM 1:1, ¥ MpHOGAB/IIOT MO KarwisiM
MEPEKUCH BOMOPOAA A0 00ECIBEUMBAHHS pacTBOopa. PacTBOp KMMATAT B TeueHHe 8—10 MMH, OXJIaXaaloT,
NEPEHOCAT B MEPHYIO KOJIOY BMECTUMOCTHIO 100 cM3 M I0MMBAIOT BOAO# A0 METKH.

1 cm3 pacTtBOpa A copepxur | Mr MapraHua;

pactBop B, npuroroBieHHbIi ceayommmM o6pasoM: 10 cM? pacTBOpa A MepeHOCAT B MEPHYIO KOJIOY
BMeCTUMOCTBIO 100 cM3, IONMBAIOT BOAOH A0 METKH M MEPEMEIIHBAIOT.

1 em® pacteopa B conepxur 0,1 Mr Maprasua.

(A3venennas penakmusi, Uzm. Ne 2).

322.llpoBeneHune aHaxmusa

3.2.1. PasnoxeHue BOILHPAMOBOTO KOHLICHTPATA TMPOM3BOIAT, KaK yKa3aHo B mm. 2.2.1.1—2.2.1.5.

3.2.2. Tlocne BEITApUBAHUSA OO MOSBJICHHUS TYCTHIX OEJIBIX MAPOB PACTBOP OXJIAXIAIOT, TMPHIHBAIOT
3 ¢m3 cepHOM KUCIOTHI, pasbasineHHoil 1:1, 5 cM3 docdopHoit kucaorst 1 50—60 cm3 Bogpl. Harpepaior
IO PacTBOPEHMS COJIEH M, €Ciu HyXHO, ¢uiabTpylor. Jlobasmstor 0,3 r mepuomaTa Kaausi, CTCKJISTHHBIM
LIAPUK, TOBOIAT PACTBOP A0 KUTieHUs U KUnATIT 10 muH. Jlo6armstior eme 0,2 r mepuonaTa Kaimsi ¥ CHOBa
KHITATAT 4—5 MUH., PacTBOp OX/IAXIAIOT, EPEHOCAT B MEPHYIO KOJIOY BMECTHMOCTEIO 100 cM? M 1onmMBaioT
BOIOM, HE comepKalieii BOCCTAHOBUTENEH, 10 METKH.

3.2.3. PacTBOp IOMENIAIOT B IBE KIOBETHl ¢ HEOOXOIUMOI TONIIMHOMN KOJIOPHMETPUPYEMOTO cliost. K
pacTBOpY B ONHOW M3 HUX, IPUHMUMAEMOMY 3a PACTBOP CPABHEHMS, TPUOABNSIOT KPUCTAUIMK a30THUCTO-
KUCJIOTO HATpHs I 00eCIBEUMBAHUS PacTBOPA.

OnTHYECKYIO IVIOTHOCTh U3MEPSIOT HA (POTOINEKTPOKOIOPUMETPE, MPUMEHSISI CBETO(HILTP ¢ 00JIac-
TBIO CBETOMPOMyCKaHUsA 530 HM.

33.06paboTka pe3yaAbTaToOB

3.3.1. MaccoByro 100 3akucu MapraHia (X)) B IpoLIEHTaX BLMUCILIOT 1O (GopMmyie

_my - V127100
X= V,-m-1000 °
IIe m, — Macca MapraHila, HaiIeHHas MO TPaTyHpOBOYHOMY TpaduKy, MT;
¥V — 00BbeM aHAM3UPYEMOTO PACTBOPA, CM>;
1,27 — xo3dduimeHT nepecyeTa MapraHiia Ha 3aKMChb MapraHiia;
Vi — 00BbeM aIMKBOTHOM 4acTH PacTBOPa, CM3;
m — Macca HaBeCKHM KOHIEHTpATa, T;
1000 — xoaddunueHT nepecuera rpaMMOB Ha MUJUTUTPAMMBL.
3.3.2. MakcUMaJIbHBIe PACXOXIEHUSI MEXIY pe3ylbTaTaMH Tapaie/IbHBIX ONpeNeNieHU U IByMS
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pe3yibTaTaMM aHAIN3a MPH JOBEPUTEIBHON BeposTHOCTH P = (0,95 He JOKHBI MPEeBbIIaTh aOCOMOTHBIX
JIONYCKAE€MBIX PACXOXIEHHUI CXOAMMOCTH (d,,) M BOCIIPOM3BOAUMOCTH (d,.), IPUBEICHHLIX B Ta0J. 3.

Tadonuuma 3

Maccosas 10 3aKKCH Mapradia, %

Jlomyckaemoe pacxoxaeHue, ade. %

dCX dBC
Ot 0,05 mo 0,10 Bxmiou. 0,01 0,02
Ce. 0,10 » 0,25 » 0,02 0,03
» 0,25 » 0,50 » 0,03 0,05
» 0,50 » 1,00 » 0,05 0,07
» 1,00 » 2,00 » 0,08 0,10

(Asmenennasn penakomusi, M3m. Ne 3).
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