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Me)KrOCy,qapCTBeHHbIVI cCTaHpgapT

PEPPOCUTNKOMAPIAHEL,
MeTodbl onpedeneHns mMapraHua

Ferrosiliconianganese. Methods for
determination of manganese

Aata BeefeHua 1996—01—01

1 OBJIACTb MPUMEHEHWA

HacToswwnii cTaHfapT ycTaHaB/MBaeT MNOTEHLMOMETPUYECKNA Me-
TO4, onpefefieHns MapraHua B (heppoCUMIMKOMapraHue npu  MaccoBoiA
fone ero ot 50 go 80%. MeTof OCHOBaH Ha OKWCNEHWW ABYXBasleHT-
HOro MapraHua A0 TPexBaJeHTMOro PacTBOPOM  MapraHL0BOKMCIOrO
Kanus B HelTpanbHOW cpefe B MPUCYTCTBUM KOMIMIEKCOOOpa3oBaTens
— NUPOMOCHOPHOKHCIONO HaTpuA.

JonyckaeTtca MNpoBOAUTL ONpeAeneHve MapraHua no  MeTOAuKe
MeXayHapogHoro ctaHgapta WICO 4159, npuBefeHHOW B Npuioxe-
Hn A

2 HOPMATWBHbIE CCbIJIKW

B HacToAlwem cTaHAapTe WCMOMb30BaHbl CCbIIKM Ha  CchegytoLyue
CTaHAapThl:

FOCT 83—79 Hatpuin yrnekucnblii. TEXHUYECKME YCNOBUSA

FOCT 342—77 HaTpuii hoCcthOpHOKMCABIA MUPO. TeXHUYEecKue yc-
nosuA

FOCT 2603—79 ALETOH. TeXHNYecKue ycnoBms

FOCT 3118—77 Kucnota consiHas. TexHWYeckue ycrosus

FOCT 4204—77 Kucnota cepHas. TexXHUYecKue ycnosus

FOCT 4461—77 Kucnota a3oTHasa. TexHWYecKue yCnoBus

FOCT 5962—67 CnupT 3TUMOBLIA PEKTU(PNKOBAHHBIA. TeXHUYecKune
yCnosus

M3paHne oduunanbHoe
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FOCT 600»—90 MapraHel, MeTal/IMYECKUA U MapraHel, asoTupo-
BaHHbI. TeXHNYECKNE YCNOBUA

FOCT 66J3—86 CeTkM MNPOBOMIOYHbIE TKaHble C  KBajpaTHbIMU
Aueiikamn. TexHWUuYeckue ycioBus

FOCT 10484—78 Kucnota (TOpUCTOBOAOPOLHAA. TexHUYeckue
yCcnosua

FOCT 17260—87 deppocmnnasbl, XpOM Y MapraHeL, MeTasMyeckume.
O6uwue Tpe6oBaHNA K OT6OPY M MOArOTOBKE Npo6 Ans XumaHanmsa

FOCT 18300—87 CnupT 3TWMOBbIA  PEKTU(MKOBAHHbIA TEXHUYEC-
Knid. TeXHUYeCKMe yCnoBus

FOCT 20490- 75 Kanuii mMapraHuoBOKUC/bIA. TexHuyeckue ycno-
BUA

FOCT 28473—90 YyryH, cTanb, (eppocnnasbl, XpoOM, MapraHel,
meTannnyeckme. Ob6Lwme TpeboBaHUA K METOAaM aHanusa

3 OBLW NP TPEBOBAHWNA

3.1 O6uwue TpeboBaHMsa K MeTofly aHanu3za — no FOCT 28473

3.2 JlabopaTopHas npoGa [o/KHa ObiTb NPUTOTOBNEHA B BUAE
MOPOLLUKA C PasMepPOM YacTuL, MPOXOAALWMX Yepe3  CUTO C CETKOW
Ku 016 no NOCT 6613.

4 ATNAPATYPA. PEAKTVBblI U PACTBOPHI

YcTaHOBKa A1 NOTEHLMOMETPUYECKOTO TUTPOBaHWUSA C WHAMKATOP-
HbIM NNaTWHOBbLIM W CPaBHUTENbHLIM BOMb(PaMOBbLIM,  Xnopcepedps-
HbIM UMW KasIOMENbHbIM 3/1EKTPOJAMM.

Kucnota asotHasa no TOCT 4461, pactsopbl 1:1 un 1:10.

Kucnota conaHaa Ho MOCT 3118 un pactsop 1:1.

Kucnota cepHasa no FOCT 4204, pacteop 1:1.

Kucnota xnopHas nnoTHocTbio 1,5 r/am3

Kwucnota dropuctosogopogHas no MOCT 10484.

CnmpT 3TUNOBbI PeKTUMKOBaHHbLIA no  FOCT 5962 wam  no
FOCT 18300.

BpOMTMMONOBLIA CUHUIA, cnupToBoin pactBop 1 r/gm3:0.| r peak-
TMBa pacTBopsAloT B 20 CM1 3TUNIOBOr0O CnuMpTa, a 3aTem pa3baBnsioT
BOZOM A0 o6bema 100 cm3.

Hatpwit yrnekncnblit no FOCT 83. pacteop 200 r/aml

Hatpwuii docthopHokucnbii  mmpo no TOCT 342, HaCbIWEHHbINA
pacteop; 120 r nupodocthata HaTpus pacTBopsAloT B 1 M1 Boabl U
npu HarpeeaHum o 70“C, oxnaxgaloT W JAOT BbIKPUCTaNNN30BaTLCA

M3BLITKY nupodocata HaTpus. PacTBOp roTOBAT nepes MpUMEHeHU-
em.
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AueToH no MOCT 2603.

MapraHel, MeTa//IMYecknin - anekTponutuyeckuini no OCT 6008,
OYMLLEHHBIA OT OKCMAOB ¥ upa: KOr MapraHua, MOMELLEHHOro B
CTakaHe BMecTMMOCTbIO 400 cm8, 06pabaTbiBatOT B TEYEHME HECKO/b-
KX MuHYT 50 cm3 pacTtBopa a3oTHoi kucnoTbl (1:10). Korga nosep-
XHOCTb MeTanna CTaHeT GnecTALLeil, pacTBOP CAMBAOT, 3aTeM MeTann
NPOMbIBAIOT LUECTb pa3 BOAOM, 3aTeM aLeTOHOM W BbICYLUMBAIOT —Mpyu
Temnepatype (100+5) B cywunbHOM WKady B TeueHne 10 MUH.

Kanuii mapraHuosokucnblii no FOCT 20490. nepekpucTa/IM30BaH-
Hbli: 250 r peakTmBa pacTBopsAtoT B 800 cm3 ropsyeii (~80°C) Bogbl.
[opsiunii pacTBOp (MUILTPYIOT C OTCACbIBAHWMEM Yepe3  CTEK/ISHHYIO
(unbTpytowyo BopoHKY Ne 2 mam Ne 3. PunbTpaT nepenusaloT B
(haphopoBYI0 YalLKy W OXNaXAAT MPY HenpepbiBHOM MOMELUMBAHUN.
BbigenvLinecs Menkue Kpuctanibl OT(UIbTPOBLIBAIOT C OTCACbIBAHU-
€M Ha MOPUCTbIA CTEKNAHHbIA (unbTp. FpPOMbIBAOT HEGOMbLUMM KO-
NNYECTBOM XOJ/IOAHOW BOAbl M BbICYLUMBAIOT Ha CTeK/e Ha BO3AyXe, a
3aTeM B CyWwwnbHOM LWKagy npu Temnepatype 80—90°C B TeyeHue
2—3 4. XpaHAT B M/IOTHO 3aKPbITO CKNSAHKE W3 TEMHOrO CTeK/a.

CTaHAapTHbIA pacTBOp MapraHua: 1,0000 r mapraHua pacTBOpsOT
B 20 cM3 pacTBopa CEpHOI KUCMOTbI, 3aTeM npuavearoT 100 cM* Bogbl
W HarpesaloT A0 KuneHus. [lonyuyeHHbI pacTBOpP OX/NaXAatoT, nepe-
HOCAT B MEpHYK KOnby BMECTUMOCTbIO 1 AM3, AOMMBalOT BOAOW A0
METKM W MepemMeLlnBaoT

nnnm 0,7192 r NepckpuCTan/iM3oBaHHOroO MapraHLOBOKMUCIONO  Ka-
InA nomeLLaloT B CTakaH BMeCcTUMOCTbO 200—250 cm3 cmaumBaroT
BOZO W pacTBOPAIOT Mpu HarpeBaHunm B 30 CM3 pacTBOpa CONSHOW
KMCNOTbl. PacTBOp BbiNapusalT gocyxa, npubasnaoT 10 cm3 conaHoi
KNCMOTbI 1 BHOBb BbIMapuBaroT gocyxa. Cyxoii 0CTaTOK pacTBOpPsAOT B
20 cm3 pacTBOpa COMSIHOM KMCNOThl, NnpuameatoT 20 cm3 pacTBopa cep-
HO/ KMCMOTbI M BbiMapuBaloT A0 NapoB CepHOW KucnoTbl. Mocne ox-
naxfeHns pacteopsloT conm B 40—50 cm3 BOAbI MpY  HarpeBaHWW.
MepeHOCAT pacTBOP B MEPHYH Konby BMeCTUMOCTb» 250 cM3 oxnax-
[atoT, JONIMBAOT O METKV BOAOW M MepeMeLLrBatoT.

MaccoBas KOHUEHTpauus MapraHua B CTaHAapTHOM  pacTBope
paBHa 0,001 r/cm3.

Kanuit mapraHuosokucnbiii no FOCT 20490, pactBop: 1.6 I peak-
TMBa MOMELLAOT B CTakaH BMECTUMOCTbIO 1 AM3 H pacTBOpAlOT B
600—800 cm3 Bogbl npu HarpesaHun. Cofep>KMMOe cTakaHa MepeHo-
CAT B MEPHYI0 KONby BMECTMMOCTbIO 1 AM3  OXnaxaarwT, A0nMBaloT
BOAOV O METKM H MepemMellnBaloT. PacTBOp nepenuBaldT B CKASHKY
M3 TEMHOrO CTeKNa W oCTaBnatoT Ha 8—10 fgHeid. OTCTOsBLUMIACA pac-
TBOP CU(OHUPYIOT B APYTYH CKNSHKY W3 TEMHOrO CTeKNa 4epes CTek-
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NAHHYIO BaTy WM (PUALTPYIOT Yepe3 (UIbTPYIOLLYIO BOPOHKY C Mo-
pUCTO MNaCTUHKOWA.

MaccoByl0 KOHLEHTpauuio pacTsopa MapraHL0BOKUCIIONO Kanus
yCTaHaB/MBalOT MO CTaH4APTHOMY pacTBopy MapraHua. [na 3toro
aNIMKBOTHYIO 4YaCTb CTaHAapTHOro  pacTeBopa MapraHua,  paBHYH
50,0 cM3, BMBalOT HEGOMbLUMMK MOPLMSMU MPU MOCTOSHHOM Mepeme-
LUMBAHWN Ha MarHWTHON Mellanke B CTakaH BMeCTMMOCTbi 400 cwm3,
cogepxawumii 150 cm3 pactBopa nMpoocthOpHOKMCAOro Hatpus. 3a-
TeM ycTaHas/ivBalOT pH pacTsopa ¥ MPOBOAAT MOTEHLIMOMETPUYECKOE
TUTPOBaHWe, Kak yKa3aHo B pasgene 5.

MaccoBylo KOHLEHTpauuio pacTsopa  MapraHLOBOKUCIOrO Kanus
¢, r/cM3MapraHua, BblYMCAAT Mo opmye

V-v, (1)
roe T — mMacca HaBeckM MapraHua, COOTBETCTBYHOLLAS  a/IMKBOTHONA
4acTu CTaHAapTHOro pacTeopa, T;
V — 06beM pacTBOpa MapraHLOBOKWUC/IONO Kajus, — U3Pacxofo-
BaHHbIA Ha TUTPOBaHWE CTaHAAPTHOrO pacTBopa, CM3;

Vi - o6bem pacTBOpa MapraHLOBOKMCAOrO Kanusi, M3pacxopo-
BaHHbI Ha TUTPOBaHWE pacTBOpa  KOHTPOJSILHOrO OMbITa,
CcM*,

5 MNPOBUAEHWE AHAJIU3A

HaBecky npo6bl maccoit 0,5 r moMewjatoT B NAaTUHOBYI WK CTEK-
NOYrNepoaHyt0 YalKy, npunmsaioT 20 cm3 pacTBopa as30THOW KWcCio-
Tol (1:1), 10 cm1 TOPMCTOBOLOPOAHON  KMCAoThl, 10 cM3  X/I0pHOIA
.KNCMOTbI, HArpeBaldT W BbINApUBAlOT COAEPXKMMOE YalKM  [LOCyXa.
Mocne oxnaxpaeHus npunusaoT 20 CM1 CONAHOM  KMCIOTHI U CnnaB
BbiMapuBatoT focyxa. Yawky oxnaxpgatoTt, npuamsatoT 10 cm3 cona-
HO KucnoTbl, 50—60 cM3 BOAbI H HarpeBalOT [0 PAaCTBOPEHMUSA COMeil.
3aTem pacTBOp MePeHOCAT B MEpPHYt Konby BMEecTMMOCTbi 250 cm3,
OoXNaXAawT, LONNBAKOT A0 METKM BOAON K MepemeLLnBatoT.

OT6upatoT aNMKBOTHYIO 4YacTb pacTteopa 50,0 cM3 1 BAMBAIOT He-
60NbWMMKN MOPUMSMI MPU MOCTOSHHOM MEPEMELUVBAHMN Ha  MarHuT-
HO Mellasike B CTakaH BMecTUMOCTbO 400 cm3 cogepxkawmii 150 cm3
pactsopa nuMpogoctopHOKMUCIOro Hatpua. Mpu aToM  nepBOHaYaNbHO
obpasytowumiics ocagok 6enoro ugeTa ObICTPO pacTBOpseTcs. 3aTeM
fo6aBnAlT 15 Kanenb pacTBopa O6GpPOMTMMOMIOBOTO CWHEFO, HeiTpa-
NIM3YIOT  PacTBOPOM YI/NIeKUC/IOro HaTpus A0 nepexoja XENToM OK-
packu pacTBopa B 3€/IeHYI0 WM pacTBOPOM  COMSHOW  KWUCMOTbl [0
nepexoga CuHeil oKpacku B 3eneHyt0 (pH~7). KOHTponb u ycTaHoB-
Ka pH MOXeT npounssoauTbes Mo pH-meTpy.
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Mocne HeliTpanu3aumMn M pacTBOp MOFPYXAaOT 3MEeKTPOAbl, U TUT-
pyloT pacTBOPOM MapraHL0BOKWUC/IIONO Kanusa [0 Pe3KOro OTK/IOHEHW:
CTPENKN MUNNNBONLTMETPA.

Mocne 10—15 onpedeneHuii NIaTUHOBbIA 3/1IEKTPOA OUNLLAIOT Ny-
TEM MOTPYXXEHUA HA 1—2 MWH B PacTBOP COJISIHON KUCNOTbI.

6 OBPABOTKA PE3Y/IbTATOB
6.1 MaccoByto fonto mapraHua X, %, BblUMCNAOT N0 opmyne
X-dr> 2 KM . 2)

rae ¢ — MaccoBas KOHLEHTpauus pacTBOpa MapraHL0BOKUCIOro
Kanus, BblpaXeHHas B r/cM* MapraHua;
— 06beM pacTBOpa MapraHLOBOKMC/OFO Kains, W3pacxofo-
BaHHbIA Ma TUTPOBaHMe pacTBopa Npobbl, Cv*;
Vs — 06beM pacTBOpa MapraHLOBOKUCAOrO Kafusi, U3pacxogo-
BaHHbI Ha TUTPOBaHWE pacTBOpa KOHTPO/LHOrO OMbITa.
cM3
M — Macca HaBecKku npoObl, COOTBETCTBYHOLAA a/IMKBOTHOWA Yac-
T pacTBopa, T.
6.2 HOpMbl TOYHOCTU WM HOPMATMBbI KOHTPONS TOYHOCTW onpefe-
NEeHWs MaccoBOW 40NN MapraHua nprBegeHsl B Tabnuue 1

Ta6bnuuya | — HopMmbl TO4YHOCTM
Jonyckaemble pacxoxpeHus.
Morpew-  ngyx cpegHsa poynbTATO»
MaccoBas gon* HOCTb pe PB»YXbTATOE ABYX na- Tpex na aHanMMm cTas-
mapraHue. % 3YAbTATO»  gyarnan. ebi- pannens Ip&nnem,- XapTMOro 06-
auanHra  pongenubix B MBIX ompe- WX ONp«-  papna ot at-
O % pannxemnblx AEﬂaWIM Aena*l'w‘ TeCTOBaHHO
YCNnoBusax dJ Xmoagnmn*
OT 50 go 0.4 0.6 06 0.0 0.3
80 BKIKWOY.
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NPpUNo>XeHne a
(pekomeHgyemoe)

®EPPOMAPIAHELL N ®EPPOCUNTNKOM/IPTAMNEL,

OnpefieneHune cogep>xaHnus mapTe nHs

MOTeHLMOMETPUYECKUIA UCTOZ,

(MNCO 41W-78)

Al HasHauyeHue 1 061aCTb NPUMEHEHWN

HacTosAwmnii MeXAyHapoAHbIA CTaHAapT  YycTaHaB/MBasi? MOTEHLMOMETPUYECKNIA
ncTof onpeAeneHus COAepXaHUs MapraHua s teppomapraHue v (eppocManMKomap-
rasue

MeTog npumMeHuMm Ans cnnasoBs, cogepxawmx ot E5 go $5”~ no macce mapraH-
ua.

A.2 Ccbinka

FOCT >7269—97 deppocnnasbl, XpOM M Mapradey  meTanauyeckue. Obuine
Tpe6oBaHUA K 0T60PY M NOArOTOBKE MPO6 A4S XMMUYECKOro aHanusa

A.3 CywHocTb MeTofa

MepeBof B pacTBOP ««BECKW C MOMOLLbIO COMSHOWM U (hTOPUCTOBOAOPOAHOM KUCAOT.
MoTeHuMOMeTpUUecKoe onpedeneHve {npumedaHne) CcofepXaHWs MapraHua

c
NOMOLLGI0  MapraHL0BOKUCNOrO Kanua B MHPOMOCHOPHOHA cpefle C KOHTPOAMPYeMoii
pH no peakuyun:

4AMNnJ*+Mn,0- +8H '+15(P,0,H,)2-=5 Ma<PtO£t,)a~+4 H.O .

MpuMevyaHne -* JTOT METOA MOXET 6biTb 3aMeHeH /06GbIM APYrUM 3rek-
TPOMETPUYECKUM METOAOM: «MSEPOMETPUYEEKMM 1 Np.

A.4 PeakTusbl

A 4.1 Knucnota xnopHas, p— 1.61 r/cm*

A.4.2 Kucnota thtopuctosogopogHas. p= 1.14 r/cm1l

A.4.3 Kucnota consiHas, p— 1.19 r/cm».

AA4 KucnoTa consHas, p— 1,13 r/cm*, pas6aBneHHas 1:2.

A.45 Knucnota consiHas, p— 1.19 r/cm5, pasbaBneHHas 1:4.

A46 NMupocdochaT HATPUA, HaCbIWEHHbIA pacTBOp

145 r nupodocdarta Hatpus (PjCbNa,- IOHjO) pacTBOPAOT B KOHWYECKON KO-
6e BMecTMMOCTbIO 2 AM5 B 1 AM™ ropsueil Bofpl, HarpesatoT Ao Temnepatypbl 60 °C.
cneff 3a TeM. YTOObl He MPeBbICUTb 3Ty TemnepaTypy, [0 MOJHOrO  pacTBOpPeHMs
COMN 1 OXNaxfalT. PacTBOp roToBMT Nepes MCMNOMb30BaHNEM

A47 Kanunih MapraHuyoBOKWUCAbINK ncpekpucrannusosam*
A bl i
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SO I MapraHL0BOKWUC/IOTO Kalnug YMCTOro ANA aHanmsa NOMUHAKT & KOHUYECKYID
konby (A 5.1) u pactBopsaioT B 200 cM»  ropsyee  [KCTANINPOMHSAOB  BOAbl
70—804:

Konby cHabxatT gednermatopom (A62), 4OBOAAT pacTBOp [0 KWMEHWs H
KnNATaT 20 biMB  [OpAYMiA pacTBOpP 6bICTPO (MUALTPYIOT M BaKyyMe Yepe3 BOPOHKY
1 orHeynopHoro ctekna (A53)

dunbTpaT OXNaxXAalT B XOMOAHOW BOAe, IHEPrMYHO NMoMewnBas, U JalT OT-
CTOATLCA MENKOMY U KPpUCTan/IMyecKoMy ocafKy B TedeHue 10 MUH

PacTBop cuUE@XMBalOT, 3aTeM C MOMOLLbIO CTEKNAHHOro LWnaTens nepeknajblba-
10T KPUCTAN/IMYECKyl0 MacCy B BOPOHKY C (PUAbTPOBanbHOW  MAaCTUHKOW  nopuc-
TOCTbIO 4 M MOMeLLalT B paspeXKeHHYK Cpefy Ma HECKO/bKO MUHYT, 4T06bl yAanaTb
Hanbo/bLIYI0 NacTb MaTOYHOr0 pacTeopa

KpucTtannuyeckyto maccy pacTBopsitoT B 168HOcm» AUCTUNAMPOBAHHOW BOAbl (Ha
9TO CTafMU OMnbiTa NPUMEHSIOT [ENOHW3MPOBAHHYIO BOAY) H MOBTOPSIOT Nepekpuc-
Tannusauyuio Mocne uAbTPOBAHWA U paspeXxeHUs B TeyeHWe  NpWUBAN3NTENBHO
5 MWH NOMeTalT KPUCTANNIMYECKYIO MacCy C MOMOLLbIO LIMaTeNs Ha 4acoBoe CTek-
no Avame’pom 150 MM ¥ BbICYLIMBAIOT Ha BO3AyXe, MpPefoXpaHas OT CBeTa H Mblin
Korga kpucTtanmueckas macca HamasaHHas LUmaTenem, fepectaHeT CaunatbCci  CC
BbICYLUMBAOT Apy Temnepatype 1/'OBC B TeueHue 2 4. 3aTeM MepeKnafblBalOT B CO-
Cyf, TNA B3BELWIMBAHWA, CHabBXeHHbIi NPO6KOW M3 OTWNU(HOBAHHOTO CTeKna

KpucTanmueckyto mMaccy XpaHiT 4 TEMHOM MecCTe.

MonyyeHHas coNb COAEPXMUT 3iA.76 % ublhrHHMA NO mMacce

A48 MapraHuOBOKUCAbIA Kanuii, cTajfapTublii pacTBOp,
npumepHo 0" un

A4.8.1 TMMpreoToanenm?

3,30 r MapraHLO0BOKMCNOr0 KB/MA PacTBOPAOT B 1 AM» 00f4bl. AalOT OTCTOATH-
cA B TeyeHue 6 CyT (UNbTPYIOT Ha CTEKNSHHOE BOMOKHO, UM (UNLTP U3 orseynop-
«Oro CTekna, 3aTeM MepennBaloT B KOPUYHEBbIV CTakaH 1 nepemMeLLnBaoT

A 482 YcTaHoBka TUTpa

2,5 T nepekpueTannn3onaHHoOro MapraHuoBoKucioro kKanus (A 47), B3BelleH-
HOro € norpewHocTeto Ao 0,0002 r, NOMELAT B KOHUYECKYHD KONMOY BMeECTUMOCTbIO
250 cM* 1 AeACTBYKOT B COOTBETCTBUMU C A7 2 PeKOMeHAYeTCs -pOBOAUTb YCTaHOBKY
TWUTpa napannensHo OnpeaeneHuto.

JkBMBaneHT T pacTBOpa MapraHLoBOKMCAOro Kanus (/1 48), BbiMaXeHHbIi B
rpamMmax mMapradua a j CM* pacTsopa, OMpeAenst0T no thopmyne

/4, 34,76 50 0,06932/1,
100(T,-K4) =*250 " V,—V, .
rae T . — macca NepekpucTanTH30BaHHOCO MapraHuoBokucnoro kanua (A47), uc-

noNb3oBaHHas B X0fe OMNpeAeneHus, r.

[1 - o6vem pacTBOpa MapraHuoBOKMCAOrO Kanus (A 48).  MCNONb30BaHHbIA
AN KOHTPO/MBHOMO OMbITa, CM»;

K - o6bem pBeTBOpa MapraHuoBOKMCIOrO Kanusi (/14 8), MCMo/b30BaHHbIN
LANSA YCTAHOBKW 7Urp», cM*

A6 O6opyaoBaHue

A5 1 KoHunueckas konba SpneHmelicpa ¢ npuTepTeii Npo6Koi

A5 2 [lethnermatop co CTEKNSAHHOW NpuTepToil npobkoi (A5 ")

A53 dunbTpytowme TUIAU UK BOPOHKN BMECTUMOCTbIO 40 CM» UM NOPUCTOCTbIO 4
A 54 Mepu 15 konba BMeCTMMOCTbIO 250 CM*

A5 5 XumMuyecknin ctakaH BMECTUMOCTbIO 600 cwm».
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NA6 KoHnyeckas «on6a BMeCTUMOCTbIO 260 cm*.

A.5.7 Yawka BMecTuMOCTbl0 350 cM1 unam xumuyeckuii  ctakaH M3 TednoHa
BMeCTUMOCTbIO 400 cm*.

A.5.8 MarHuTHaa Mellanka.

A.5.9 pH-meTp. cHabXeHHbI 3neKTpojamn W3 CTeKna W Kanomenu (X10pucTon
pTYTH).

A[ 10 MoTeAuMOMETP, CHAGXKEHHbIA 3NeKTPOAaMM U3 MnaTaHbl W Kanomenu.

A.6 lMpoba

Mcnonb3yloT MOPOLWOK, NPOXOAALIWNA CKBO3b CMTO C  OTBEPCTMAMW  pa3MepoMm
160 mm. nogroTosnieHHbIn no FOCT IP260.

A7 Xopg aHanvsa

A71 Hasccka

HaBecky 6epyT maccoii C £0,0002) r.

N.72 KOHTPOAbHbLIA ONBbIT

KOHTPO/bHbIA ONbIT NPOBOAAT NapannenbHO OMNPefeneHnio CofepxaHnus Map-
raHua. cnefys TOMYy Xe X0fy aHanusa U UCNonb3ys Te e peakTuBbl

A73 OnpepfieneHune

N.73.1 Ha HaBecky BO3[eiCTBYIOT, Kak ykasaHo B J1.7.3.1.1 wam A.741.2.

A73.11 deppomapraHey,

HaBecky (A.7.3.:) nomewalT B KOHW4YecKyl Konby (A.5.6) u BO3AEACTBYIOT
Ha Hee 2D cM* consiHOl Kucnotbl (A 4[) H <X2 cM* (PTOPUCTOBOAOPOAHOW  KUCNOTbI
(A.4 2), 3aTem npunuBatoT 10 cM* xnopHOW kucnotel (A4 1).

[anee geiicTBylOT B cOOTBETCTBMM C A.7.3.2.

AT73.1.2 ®eppocunmkomaprased

HaBecky (A7.1>) nomewawT B yvallky wnu cTakaH (A5.7) U BO3AENCTBYHOT
O cm1 consHol kucnotbl (A<4)3), npunmBaloT 10 cM* xnopHoit  kucnoTel  (A.4.1),
3aTeM 0CTOpoxHO npunusaiT npumepHo 20 cM»  (HTOPUCTOBOAOPOAHON  KMCNOTI
(A.4.2r.

[Nlanee peiicTBytoT B cooTBeTCTBUK C A.7.3.2.

A.7.3.2 PacTBOp HarpeBalOT CHa4ana OCTOPOXHO, 3aTeM- MOCTENeHHO MOoBbIas
Temnepatypy 40 06pa3oBaHUs TSXKENbIX XAOPHbIX NapoB. HarpeBaHue MpPoOAO/MKAlOT
[0 0bpa3oBaHMA CUMPOMO06PA3HON KOHCUCTEHLMM W Havyana OCaXAeHWs [ABYOKUCU
MapraHLa u oxnaxgaioT.

A.7.3.3 K pactBopy npununaiot 20 cM» pacTBopa COMsiHOW  KucnoTbl (A.45),
OCTOPOXHO HarpesalOT [0 MNPOCBETNeHUs pacTBOpa, TLWaTeNbHO MPOMbLIOAIT Kpas
cocyfa CTpyeii M3 MPOMbIBBAKM W MarpenatT elje O TeYyeHWe  HECKONbKUX MUHYT.
3atem npunuBatoT 100 cM* ropsueii BOAbl M OXNaXAalOT [0 KOMHATHON Temmepaty-
pbl H nepenusaloT 6e3 (UNbTPOBaHMA B MepHylo konby (A[,4). Mocne atoro Tuwa-
TeNbHO. MOKOT COCYf], UCMOMb30BaHHbIA ANA peakuuu C KACNOTOW. PacTBop oxnaxpa-
10T, ONMBAIOT O METKN U NepeMeLLnBatoT.

A.7.3.4 TMuneTkoii otéupaoT 50 cm» pacTBopa W MOMeELLAalT B XUMWUYECKUIA CTa-
KaH (A5.5). pas6aBnsoT Bogoi Ao 100 cm», npuauBaldT 250 cM*  nupodocgarta
natpma (A.4.6), nomewaroT cTakaH Ha MarHuTHylo Mewanky (A.5.8) u norpyxawoT
MarHUTHbIA CTepXKeHb.

A,7.3.5 pH pactBopa noabupaloT B WHTepBane 6,5—7 c Homowpbl pH-meTpa
(A.5.9) pob6aBneHnem pacTBopa CONAHOW KMCNOTbl (A4 4).

e PactBop as3oTHoi kucnotel (HNOj) okucnswoT nepes A06GaBNeHUEM  X/IOPHOM
KUCNOTbI

8
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MpumeueH H'e — Tpu aHanuse cnnaBoB, cofeP/ATUX Xpom, cnepyeT cpe-
natb BbIAepXXY 3 Tedenue 30 MuH nocne fobaBneHnsa nupogochata  HaTpus [0
Havyana TUTPOBaHUSA.

TuTpoBaTb pacTBOPOM MapraHLoBOKWCNOro kanus (A4 8). OCTOPOXHO unanu-
una ero. CnefuTb 3a MoKasaHWAMMU MOTeHUMOMETpa: KPAM TUTpoaaHMA HaCrynHT,
Korga 6yneT OTMeYeH Pe3KMil ckauyok MmoTeHuMana MUHUMYM B NeO “ B.

PekomeHayeTCs MpoBecTW BTOpOe TWTPOBaHWE APYroii anMKBOTHOW 4YacTW OMbIT-
HOro pBeTBOPa B TEK XK€ YCN0BUAX.

A.8 O6paboTka pe3ynbTaToB

CofepxxaHue MapraHua B MpoLeHTax Macchl NpoGbl ONPeensioT Mo hopmyrne

r~-y.y *5 mf - . <*-2>
rge T, — macca Hasecku (N1.7.1),T;

V» — 06beM pacTBOpa MapraHLoBoKucnoro kant'd <A 4.8), 1CNonb30BaHHbIN
A1 KOHTPO/IbHOTO OMbITa, CM’;

V* — 06bemM pacTBOpa MapraHL0BOKWCAOrO Kanu”, WMCNOMb30BaHHbIA f18 on-
pegeneHus cogepxaHus mapraHua (A.3.5). cbi

[ — 3KBMBaNEHT MO MapraHuy pacTBopa MapraHuoBsokucnoro kanua (A48),
BbIPaXXEHHbI B rpaMmax MapraHua COOTBETCTBEHHO I|'cm» .pacTBopa.

A.9 Bocnpon3soauMocTb

OnbIT MoKasan, 4YTo [oBepuTesbHble npedenst B 95% [1a onbITHOro onepaTopa
cocTaBnaT £0.20 %.

A.10 OT4eT 06 aHanuse

B 0TueTe yKasblBaloT:

— CCbINIKY Ha MPUMEHEHHbIN MEeTOg;

— pe3ynbTaThl H QOPMY X BbIpaXeHUs;

— BCe 0COGEHHOCTM, BbIfBNEHHbIE B XOf€ aHann3a;

— BCE OMepauuu, HC NpPefyCMOTPEHHbIe HACTOALMM  MEXAYHApPOAHbIM  CTaH-
[apToM, W OnepaLmu, cuuTaroLLnecs Heo6s3aTelbHbIMM
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