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ITpunoxenne A Hacrosimero CTaHJapTa NPeAcTaBJseT 060 -moa-
HbIi AyTEHTHYHBIA TEKCT MeXAyHapoaHoro cranpaapra MCO 4159—
—88 «®deppomapranen u ¢deppocuaukomapranen. Onpenencsue co-
Aepxkanus mapradua. [loreHunomerpuuecknit meron»

4 B3AMEH IOCT 16591.3—87

© UIIK Hspateabctso cranmapros, 1995

Hacrosmu#éi cranaapr e MOXer ObiTh MOAHOCTRIO WAH YACTHYHO BOCHPOH3BEAEH,
- THPAXKHPOBAX K PACAPOCTPAHEH B KaueteTBe OPHUHANLHOTO HIAZHWY HA TEPPHTOPHHK
Poccuiickofi Pepepaunn 6ea paspemenus Noccranpapra Poccun

I



I O6nacte npuMeneHHSA Ce e e

2 HopMaTHBHEE CCHIJIKH Ce e

3 O6mue Tpe6oBaHHS : e e

4 Annapatypa, peakTuBH H paCTBopH Ce e e

5 I[lposepenne aHanHza

6 O6paborka peayabTatoB . '

IMpunoxenne A deppoMapradey u Q)eppocmnxomapraueu Onpe,rlenenue co-
HepxaHHg Mapranua. JIOTeHUHOMeTPHUYECKHHA MeTOj

O LN =

1§31



MEXTOCYJALAPCTBEHHBH CTAHAAPT

®EPPOCHIIHKOMAPTAHEL
Mertonn onpenenenns MapraHua

Ferrosilicomanganese. Methods for
determination of manganese

Jata BBepenus 1996—01—01

1 OBJIACTh HPHMEHEHHSA

Hactosmu#i crangapr ycraHaB/MBaeT NOTEHUHOMETPHYECKHH Me-
TOJ OnpejiesieHHs Mapraila B (eppoCHJHKOMAapradlie npH MaccoBOM
noJsie ero or 50 po 80 %. MeTox OCHOBaH Ha OKHCJEHHH ABYXBaJEHT-
HOro Mapranua ‘10 TPEeXBaJeHTHOrO pPacTBOPOM MapraHHOBOKHCJOIO
Kajliss B HEHTpaJibHOH cpele B NPHCYTCTBHH KOMIIJIEKCOOGDAa30BaTes
— HHPOPOCHOPHOKHCIOrO HATPHSI.

HonyckaeTcss NPOBOAHTL ONpeleJeHHe MAapraHHa 10 MeTOAHKE
MexayHapoanoro cranaapra HMCO 4159, npusegenHoil B NP HJIOXKe--
HHH A. : :

2 HOPMATHBHBIE CCBHIJIKH

B nacrosiileM CTaHAapTe HCHOJb30BAHBI CCHIIKH Ha CJeLVIOUIHe
CTAHJAPTHI: _ .

TOCT 83—79 Hartpuit yraekucabiii. Texundeckue yca0BHs

FOCT 342—77 Harpuit docooprokucanii nupo. TexHHuecKHe yc-
JIOBHS - S | ,
I'OCT 2603—79 Aneron. Texunueckue ycJaoBHs
I'OCT 3118—77 Kucnora consnasi. Texauueckue yeJa0BHs
T'OCT 4204—77 Kucsora ceprasi. TexHuuecKHe yCaOBHS
IF'OCT 4461—77 Kucnora asoTHas. TeXHHUeCKHe YCJIOBUS
F'OCT 5962—67 Cnupt 3THNOBHE peKTHPHKOBaHHHE. TeXHHUeCKHe
~ YCJAOBHSA .

\
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TOCT oWo—ul MapraHcll MeTa/AJARHCCRA M Mdpldntil ds01dpu=
Baunn i, TexHnueckHe yCJOBHSA . |

TOCT 6613—86 Cerkn nmpoBoJiouHbie TKaHble ¢ KBaJApaTHBIMH
syefikamMn. TexHUuecKne ycaAOBHSA _

T'OCT 10484—78 Kucsora ¢ropucroBojopoaHas, TexHHYeCKHe
YCJIOBHA ,

- TOCT 17260—87 ®eppocniasbl, XpOM U MApraHel MeTaaHYecKHE.
O6uue Tpe6oBaHHsa K OTGOPY H MOArOTOBKE MPOD A XMMaHa/u3a

T'OCT 18300—87 CnupT 3THJOBHI PeKTHPUKOBAHHBIH TeXHHYEC-
Ku#i. TexHH4YecKHe yCJOBHS , "

I'OCT 20490—75 Kaauii MaprannoBokucapiii. TexHuyeckne yciuio-
BHSA : .
IOCT 28473—90 UyryH, cragb, ¢eppociniaBbi, XpoM, MapraHeln
MetdJjanueckne, Obuine TpeGOBaHHSA K METOAAM aHaJH3a |

3 OGIIHE TPEBOBAHMUA

3.1 O6mue Tpe6osamus k Merony ananusa — no TOCT 28473

3.2 JlaGopaTtopHaa Tnpo6a JoJKHA OBITb NPHFOTOBJIEHA B BHAE
0poliKa ¢ pPa3MepoM 4YacCTHil, MPOXOAALIHX uepes  CHTO C CeTKOH
Ne 016 no T'OCT 6613. | : |

4 ANMAPATYPA, PEAKTHBbBI U PACTBOPbI

VeTaHOBKA AJA TMOTEHIHOMETPUUYECKOr0 THTPOBAHHS C HHAHKATOD-
HbIM IJTATHHOBBIM H CPaBHHTEJbHBIM BOJb(pPaMOBBIM, XJopcepedpsa- -
HEIM HJH KAJOMeJBHBM 3JeKTPOAAMH. |

Kucaora asotsas no TOCT 4461, pactsopst 1:1 u 1:10.

Kucaora coasnasa no TOCT 3118 u pacrsop 1:1.

Kucsora cepuas no T'OCT 4204, pactsop 1:1.

KycJoTa XJI0pHAast IOTHOCTDBIO 1,5 r/am®.

Kucnora ¢ropHcTOBOLOPOAHASN 1O TOCT 10484.

CuupT 9THJOBHI pexktudukoBanubi no TOCT 5962  wnam 10
TOCT 18300. : _

BpoMTHMOJIOBLI CHHHIt, CIIUPTOBOH pacTBOp 1 r/nm3:0,1 T peak-
THBa pacTBOpsAioT B 20 cM?® 3TWJIOBOTO CIHPTA, a 3aTEM pa36aBJsoT
Boao# Ao oobema 100 cm3.

Harpnit yraekucasiit no TOCT 83, pactsop 200 r/am®.

Harpuii pochoprokucasirn nmupo mo T'OCT 342 HacChILIeHHbIf
pacteop:; 120 r mupocdocdara HaTpHUA PaCTBOPSIOT B 'l am3 BOAH M
npu Harpesanud 10 70°C, ox/aaxaaoT 4 AAIOT BHKPHCTAJ/IA30BATHCA
u30nTKy nupodocdara Hatpus. PacTBOp roToBAT MEpe]l NPHMEHEHH-
eM. - : .
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MapraHen MeTaJJiHUeCKH) ~ ajekTpoautTHueckufi. no T'OCT 6008,
OuHUICHHBI{ OT OKCHAOB H Xupa: 10r - MapraHua, mHOMelieHHOro - B
cTakaHe BMecTHMOCThIO 400 cM?, o0pabaTHBAIOT B TeUEHHE HECKOJb-
kux MHHYT 50 cM? pacTBopa asotHo#i Kucaorsl (1:10). Koraa mosep-
XHOCTb MeTalJa cTaHeT OJecTsiledl, PacTBOP CJAHBAIOT, 3aTeM METail
NPOMBIBAIOT LIECTh -PA3 BOAOH, 3aTeM aHMETOHOM H BLICYLIHBAIOT [IpH
temneparype (1004-5) °C 8. cywnasHoM mwkady B TeueHre 10 MuH.

Kaaufi Maprasuosoksciniy no TOCT 20490, nepexkpucTaaian3oBaH-
ublit: 250 r peakTtHBa pactBopsioT 8 800 cm3 ropsaueir (~80°C) Boxsl.
lopsiuni pacTBOp QUABTPYIOT ¢ OTCACHIBAHMEM Hepe3  CTEeKJAAHHYIO
GHALTPYIONLYI0 BOPOHKYy Ne 2. Han Ne 3. ®Duaptpat nepeausaior B
- (papdopoByl0 UallKy H OXJAKAAWT NPU HENPEPHBHOM MOMElIHBAHMUH,
BoijenuBuinecst MeJKHe KPHCTaAbl OTGUABTPOBHBAIOT C OTCACHIBAHH-
€M Ha TOPHCTHIH CTeKJAAHHBH (HALTP. [IpoMeiBalOT He6GOJBLIIUM KO-
JIMYECTBOM XOJIOAHOH BOJAbI H BHICYLIMBAKOT Ha CTEKJe Ha BO3AyXe, a
3aTeM B CYIWUHJbHOM wWKadgy npu Temnepatype 80—90°C B TeyeHHe
2-—3 u. XpaHAAT B IIOTHO 3aKPLITOH CKJASHKE H3 TEMHOro CTeKJaa.

CranpapTusiii pacrBop Maprarina: 1,0000 r maprasua pacTBOpSIOT
B 20 cM® pacTBOpa CEPHOH KHCJOTH, 3aTeM npu/auBaior 100 cM® Boabl
U HarpeBaloT A0 KuneHHdA. [loJydeHHBI} pacTBOpP oOXJaXaaloT, nepe-
HOCAT B MEPHYIO Ko0JiGy BMECTHMOCTBIO | AMS3, HOJMBAIOT BOAOH 10
METKH H INePEMEeUIHBAIOT

unn '0,7192 r nepeKpHCTANIH3OBAHHOTO MAapraHIlOBOKHCAOTO Ka-
JINSI MOMEHIAKT B cTakaH BMecTHMocThio 200—250 cM3, cMauuBaimoT
BOMOH H pacTBOpAIOT Npw HarpesaHHH B 30 cM® pacTtBopa coJsiHOH
KHCJIOThH., PacTBOp BHNMApPHBAIOT A0cyXxa, NpUGABA0T 10 cM3 coasiHOH
KHCJIOTB H BHOBb BhINAapuBaior nocyxa. CyXodl ocTaToK pacTBOPAIOT B .
20 cM® pacTBOpa COMAHON KHCAOTH, mpuausaior 20 cM® pactBopa cep-
HOH KHCJOTH H BbIIIaDHBAIOT [0° NAapoB cepHoit kucaothl. [Tocsre ox-
Ja)XaeHHs1 pacTBopAOT coan B 40—50 cM3 Boabl IpH HarpeBaHHH.
ITepeHocsIT pacTBOp B MEPHYIO K0A6y BMecTHMOCThIO 250 ¢M3, 0XJaax-
JAa1T, JOIHBAIOT A0 METKH BOXON H NMepeMelIHBaIoT. o

- Maccosas KOHUIlEHTpalUMs Mapraiia B CTaHAapTHOM pacTBOpe
pasua 0,001 r/cMm3, |

- Kanun#i maprannoBokucdawiii no FOCT 20490, pactBop: 1,6 r peak-
THBa NOMEWAIoT B CTaKkaH BMECTHMOCTBIO | AM3 H pacTBOPSIOT B
600—800 cm3 Boabl mpH HarpeBaHuu. ColepKHMoe CTakaHa NEPEHO- -
CAT B MEPHYIO KOJI6Y BMECTHMOCTBbIO 1 AM3, OXJaxAaloT, HAO0JHBAIOT
BOJOi 10 METKH H NepeMeluuBaloT. PacTBOp NepeaHBaloT B CKJAAHKY -
13 TEMHOI'O CTe€KJa W ocTaBaAloT Ha 8—10 guefi. OtcTodBIIHACH pac-
{BOP CH(QOHHDYIOT B APYI'YIO CKJASIHKY M3 TEMHOrO CTEKJa Uepe3 CTeK-
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JIAHHYIO BaTy HJH QHJABIPYIOT Hepes (pHJIbT yromyxo BOpOHKy ¢ Ho-
PHCTOH IJIaCTHHKOH.

MaccoByio KOHUEHTpaUHIO pacTBopa MapraHuOBOKncnoro Kaans
YCTAaHaBJHBAIOT [0 CTAaHAAPTHOMY pPacTBOPy Mapraua. I[Jm 3TOrO
AJHKBOTHYIO 9acTh CTAHAAPTHOrO  PacTBOpa - MapraHila,  paBHYHO
50,0 cMm3, BAHBAIOT HeOOJBUINMH NOPLUHSMH NPH NOCTOAHHOM IepeMe-
IIMBAHHHM HAa MAarHMTHOH MelllaJKe B CTakaH BMecTHMOCTbIO 400 cm?,
comepxauui 150 cM3 pacTBopa NHPOOCHOPHOKHCIOTO HATpHA. 3a-
TeM YCTaHaBJHBAIOT pH pacTBopa M NPOBOASIT n0TeHuH0MeTpnqecxoe
'THTPOBaHHe, KaK YKa3aHo B pasfeJe 5. ‘ ‘

MaccoBylo KOHLEHTpALMIO pacrsopa- 'MapraHUOBOKHCJIOrO Kalus
¢, I‘/CM3‘ Mapraﬁua BBIYHCAFIOT 11O q)opmy.ne

‘ m .
B =7 -~ (D
rne m — Macca HaBECKH Maprahia, COOTBeTCTByIOHJ;aH aJHKBOTHOH
YacTH CTAaHAapPTHOIC PacTBOpa, T; '
V — ofbeM pacTBopa MapraHUOBOKHCJOTO Kajis, H3pPacxofo-
BaHHBI Ha THTPOBAHHE CTaHAAPTHOTO PacTBOpa, CM3;
Vi — ofbeM pacTBOpa MapraHHOBOKHCAOrO KaJus, H3PACXOL0-
BAHHBIA Ha THTPOBaHHe PACTBOPA  KOHTPOJBHOTO OmBITA,

-

CM3

- .

5 NPOBEJEHHE AHAnnsA

Hapecky Hp06bl Maccoit 0,5 T oMelaioT B IIJIaTHHOByIO HJIH CTeK-
JIOYTJIEPOAHYIO HalIKy, NpuauBaloT 20 cM3 pacTBOpa a30THOH KHCJIO-
ta (1:1), 10 cM® ¢propHcTOBOJOPOAHOH KHCJOTH, 10 cM? "xJopHOK
' KHCJIOTHI, HArpeBajoT ¥ BHINAPHBAIOT COjlepXHMOe - HauIKH J0CyXa.
 Ilocne oxJaxpaeHus NpHJIHBAIOT 20- CM3 COMAHOH KHCJOTHL H CIJAaB
BLINIAPHBAIOT A0CYXA. Yamky oxJaaxjaor, nprausaor 10 cm?® cous-
HOM KHCJIOTH, 50—60 cM® BoAH H HArpeBalOT 40 PacTBOPeHHS COJeH.
- 3aTeM pacTBOp NMEPEHOCAT B MePHYIO KoJby BMECTHMOCTBIO 250 cm?,
OXJIaXKJalOT, JOJHBAIOT A0 METKH BOJOH H MepeMelNIHBaloT.

OT6upaloT aJHKBOTHYIO uacTh pactsopa 50,0 cM® H BJIHBaIOT He-
- 6O/bIUMMH TOPUHAMH TIPH TOCTOSHHOM MEepeMEiIHBAHHH Ha 'MAarHHT-

HOJi' MelllaJIKe B CTaKad BMecTHMoCTbio 400 cM?, copepxamui 150 cm?
pactBopa mupodocthopHokHcaoro HaTpus. IIpu 3TOM NepBOHAYANBHO
o6pasyoluiica 0CafoK 6ejoro LBeTa GHICTPO pacTBopsercd. 3aTeM -
no6aBasior 15 kamess pacTBopa GPOMTHMOJIOBOLO CHHETo, HeHTpa-
JU3yIOT PacTBOPOM YTJEKHCJIOro HaTpHs O nepexoia XKeJaToH OK-
packH pacTsopa B 3eJEHYIO WM PAacTBOPOM COJISHOH KHCJIOTH A0
nepegoia CHHEl OKpackH B 3ejenylo (pH~7). KoHTpoab H yCTaHOB-
-Ka pH MoxXer NpoH3BOAHTBECH N[O pH METpy.
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PYKOT pacTBOpPOM MAapraHUOBOKHCJIOTO KaJHsd ,I[O pe3Koro OTKJIOHCHHH
CTPEJIKH MHJIIHBOJbTMETPA.

ITocne 10—15 onpeneneHuii M1aTHHOBHI SJIEKTPO,H, Otmmalo'r my-
TeM NOI'PYXKeHHA Ha | —2 MUH B paCTBOp COJIAHOH KHCJIOTHI.

6 OB PABOTKA PE3YJIbTATOB

61 Macconylo JIOJIIO MapraHua X, %. BBIYMCJISIOT TI0 dbopmy.ie

X e M 100, (2)
) . m
Tle ¢ — MaccoBasi = KOHUEHTpalus pacTBopa MapraH‘uo'Boxncnoro |

KaJIuA, BHPaXeHHas B I/cM? MapraHua;
Vy — 061—>eM pacTBOpa MapraliOBOKHCJOrO KaJiHd, H3paCXOﬂO-~
BaHHbIH Ha THTPOBaHHE pacTBOpa NpPobH, cM3;

Vi — ob6bem PacTBOpa MapraHUOBOKHCJAOrO KaJHd, H3paCX0110-
~ BaHHHI Ha THTpOBaHHe paCTBopa KOHTPOJIBHOT'O onu'ra,
cMm?d;

m -— Macca HaBeCKH NPOOH,- COOTBETCTBy‘IQI.Ilaﬂ alIHKBOTHOH Yac-
TH, pacTBOpa, T. {

6.2 HOprI TOYHOCTH H HOPMATHBBl KOHTDOJS TO'-IHOCTH onpene—
JICHHs] MaCCOBOH JOJM MapraHua NpHBEACHH B Taﬁ.nnue 1.

"Ta6anuya It — Hopmbt ToumoCTH
* JlonyckaeMbie pacXomMaeHK,
p
. Horpew- |npvy cpennux - Pe3yJ/bTaToBR
Maccosas nons HOCTb De- { pasvipraTtos ABYX 0a- | TPeX Ha- | gganmsa craH-
Mmapranna, % SYJABTATOB | guanyaa, spi- | Paldedb- | DPaNAedb- | pnapraoro 06-
ST 4HanM3a | phpnanppix B | HBIX onpe- | HEIX onpe- pasga or art-
A, % pasiHYHbIX AeneHuH Aeneuu#t | recropaHHOrn
yeaosusix d | ds dy aHageHHuA O
Ot 50 no | 0,4 0,6 05 0,6 0,3
80 BkJaI0Y. ‘ o - 4




LA UMCRATYCRUL 5

®EPPOMAPIAHEL, ¥ ®EPPOCHITMKOMAPTAHELL

Ormpeaenenne cofepraun ﬁaprama

TloTeHUROMETPHYCCKHT METOA,
(HCO 4159—78)

Al HazHaueHmue M oﬁaacrb NpHNEHEHHS

- Hacrosiuaii MeXyHaponHsif CTARAAPT = VCTAHARAMBAET [OTEMRHOMETPHUECKHI:
MeTOR OIpeAe/eHus co,uepx(aﬂm Mapranua B (i)eppouapruue H tpeppocumomap
raHue.

MeTox npHMeHHM AJid CHIaBOB, COACpHKaLIHX OT 35 10 95 % 1o Macce Mapras-
Aa.

A.2 Cchaka

FOCT 17260—87 ®eppocraaBbl, XpoM .M Mapramen  Meraasudeckwe. OGiume
TpeGoBaHusd K 0TGOPY H MOJrOTOBKE NPo0 A5 XHMHUECKOrO aHa/IM3a

A.3 Cymmnocts meToaa C o ~

[Teperoy B pACTBOD HaBEOKH <€ TIOMOHHO coRRHOH d q;qzopacraso,&opogmu KHCAOT.

IloTeHUBOMETPHYCCKOE OIpelescHHe [NpHMedalne) COMEPXKAHHA Maprasia
HOMOLLBIO MapraHiOBOKHCJAOr0 KaJjusi B nHpodochopHdil cpele ¢ KOHTROJHPYEMO
pH #O peakuun:

aMn2t Mo, 0~ +8H T +15(P207Hz)9 =5 Mn(PyOqH,)3 44 H0'.

I pEMesaHHe —> DTOT MeTOZ MOXKET BHITh 3aMeHeH JIIOﬁbIM ApYruM 3JieK-
TPOMETPHICCKHM METOROM: AMHEPOMETPHUUECKHM H AP.

c
i

A.4 PeakmHBnl

A.4.1 Kuciora XJopHad, p-—I 6. r/cMd.

A 4.2 Kucnota bTopHCTOBOAOPOLHAA, p=1,.4 r /M,

A.4.3 Kucnora coasnas, p=1,19 rfem?.

A.4.4 Kucnota coasinas, p=1, 19 r/cm®, pazbasriennas L 2

A 45 Kucnora condanas, p=1,19 r/cm®, pasbasientas .:4.

A4b anoq)ocq)aT HATpUS, HACHILEHHBH PAacCTBOP

145 r nupodociarta HaATPHA (P207Na4 I0H,0) pacTBOPAIOT B KOHHYECKON KOJ-
Ge BMecTHMOCTblo 2 aM3 B 1 aM3 ropsueil Boabl, Harpesator Ao TemnepaTypu 60 °C,
caejlsi 3a TeM, UTOGBl He MPEBBICHTH 3Ty TEMIEpPaTypy, A0 IOJHOrO0  pacTBOpeHHA
cOoJIH ¥ oxmaxaawT. PacTBop roToBsAT nepex HCIONb30BAHHEM.

A47 KanuH MapraHumOBOKHCJABH mnepeKpHCTAJAH3O0BaH-
HHH ' -
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xon6y (A.5.1) u pacreopsiior 8 200 tM® ropssedi  amcTHARvpoBaHNOR - BOAM
TO—80°C. -

Kon6y -crabxaror nedaermaropom (A5.2), 10BOAAT pacTBOP A0 KHAGHHS H
x¥nATHYT 20 Mua. Topsduil pacTsop GHCTPO PRALTPYIOT B BaRyyMe epes Doponxy
‘H OrHeynopHoro ctekaa (A.5.3).

PuALTPAT OXJARKAAHT B XDAQHNOH B’O,lle SHCPTHYHO NOMEWMBAN, M  JRAIT OT-
CTOSITHCA MEJKOMY H KPHCTAJJHYECKOMY OCAaAKy B TeuenHe 10 MuH. '

PacTBop cCueXHBAOT, 3aTeM ¢ NOMOMIbIO CTEKJIAHHOrO WNaTeNsd uePeKAAALIBA-
JOT KPHCTaJJHYECKYI0 MacCy B BOPOHKY C (HIBTDOBAaNbHOH  [TACTHHKOH MOPHC-
TOCTHIO 4- ¥ HOMEUANT B PAIPEMEHAYIO Cpeiy Ha HeCKOJbRO MHHyT 4TOOB YAAJIHTE -
HaH60JbIIYI0 YacTh M2TOYHOrO PacTBOPa.

KpHCTaJIqueCKyIO Maccy PpacTBOPHAOT B 16101 cm3 nucmnnﬂpoaanﬂou BOAB (Ha
3TOH CTafuy ONKTA MPHMEHAIOT AEHOHU3HPOBAHHYIO BOAY) H HOBTOPAIOT YePeKpHC-
Tamnusanui. Ilocne ¢uibTpoBanua u paspexeHns B TeyeHHe - NPHGIHIHTENLHO
9 MHH MOMEIIAI0T KPHCTAJJIHUECKYI0 Maccy ¢ MOMOMIbIO LIAATE/il Ha 4acoBOe CTeK-
Jdo anametpom 150 MM u BHICYIIHBAIOT Ha BO31yXe, NMPEAOXPAHSA OT CBETA H MBLAH.
Korpa xpucrasnmyeckas Macca HaMasaHHAs INTATENEM, NEPECTAaHeT CAMMATBCA ce
BRICymrHBaoT npu temuepatrype 1K01°C B Teuenne 2 u, 3aTeM NepeKAANBBAIOT B CO-
CYX /4 B3BCLIMBAHHS, CHaOXeHHBH npoGKOA u3 OTIIIJIHI.’[JOBaHHOI‘O cTerAa.

Kpucrannuueckyio ‘VIaCCy XpaHAT B TeMHOM MecCTe:

IMonyuewnas coab comepxur 34,76 9, mapranua no Macce.

A4g Mapranuosoxncnun KaJHuB, cTajapTHH#E pacTsop,
npamepHo G,] m : :

A4.8.1 Hpaao?vaaeuue _ '

3,200 T MapraHUOBOKHEAOTO KAJHA pacmopmo'r B8 | gM3 BOAH, HAIOT OTCTOSITh-
¢ B TeueHde 6 CyT. (DHIBTPYIOT HA CTEKAAHHOE BOJOKHO, HJH (pHerTp ‘H3 ODHEYIOP-
HOT'O CTeKJa, 3aTeM MepeHBAIT B KOP HUHEBHI CTARAN ﬂmpemetﬂﬂsam’r

A482 J’cmnoem TUTPA ‘

2,5 I NeépeKpHCTANIHIOBAHHOTO Mapraﬂuoaoxncnoro KaJHs (A47) B3BEILEeH-
HOro ¢ morpelmHocTeio 1o 0,0002 r, MOMEUIAIOT B KOHHUECKYIO KOJOY BMeCTHMOUCTHIO
250 eM® u pefictBylor B cootBerctBHu ¢ A.7.2. PekoMenayetcs TPOBOAHTL YCTAHOBKY
THTpA NapasiesIsHO ONpeAe/IeHHUIO.

JxBuBasnedtT T pacTsopa Maprauuosomc.noro kagus (A.4.8), BhDaMeHHbH B
TpaMMax Maprasua s i cm?® pactsopa, onpefeasioT no $popmyse

m-34,76 50  0,06052 m, - |
Ty BT T, (A-1)
I'fie m; — macca NepeKPHUCTANIH3OBAHHONO MAPTaHIOBOKHCAOTO KAaJIHS (A47 HC-

MOJib30BAHHAS B XOJ€ ONpeJeNeHus, r;

Vo — o06mem pacTBopa MapraHiOBOKHC/IONO KaJaus (A.4i.8), HCNOMB30B 2HH bl
ST KOHTPOJBHOrC ONbBITa, CM3; :

Vi — ofbeM pacTBOpa MapraHuoBokHCAOro kadus (A4.8), HCMOABICBAHRLIA
JUIS YCTAHOBKH THTpa, cM2. ‘

5.1 Konnqe(:xaﬂ kKon0a Sp.neumenepa c npmepToH npobKoH.
5.2 HednermaTop co cTekssitHHOH npuTepToii npobkosi (A.5.1).
5.3 OuabTpyOMHEe THIIK HJIH BOPOHKH BMECTHMOCTbIO 40 CM3 H nopuc'rocrbio 4,
5.4 MepHas Koaba BMeCTHMOCTBIO 250 cm?:
5.5 )xmmqec;mn CTakaH BMEeCTHMOCTbIO 600 cm3,



A57 Yamka BMeCTHMOCTBIO. 250 ¢M® HJH XUMHYeCKHH CTaKaH u3  TedJjoHa
BMecTHMOCTBIO 400 cM3. -
A.5.8 MarHHTHas MellaJjKa. '
A59 pH- MeTp, cHabKeHHbIf 3J[eKTp0,IIaMH H3 CTeKJa M KanoMmenu (XJaopHcroli
pTyTH).
ABLIG Hownunome'rp, cHaGXXeHHH i SJIeKTpo,EaME H3 IJIATHHH M KAJIOMEJH.

\

A6 ﬂpoﬁa )

Hcnoabsyior TIOPOLIOK, NPOXOJALIHA CKBO3b CHTO C  OTBEPCTHSIMH pa3MepoM
160 MM, nogrotosnaenunifi no F'OCT 1[72610

A.7 Xoa amaawnsa .

A7 Hasecka o .

‘Hasecky Gepyt maccoit ([ 2-0,0002) r. ' -

A72 KoHTpoabHbi#l OmnHT :

KoHTpOJIbHBIE ONHT NPOBOAAT NAPaJJieJbHO ONpee/eHHIO cogepmannﬂ Map-
raHua, cjellysi TOMY e XOLy aHajH3a H HCIIOJZbBYH TE JKe& pPeaKTHBH. .

A73 Onpenenenune

A.7.3.1 Ha HapecKy BO3JEHCTBYIOT, Kak yKasaHo B A73.1.1 naiu AT73.1.2

A7.3.1.1 @eppomapeaﬂeq _

Hasecky (A.7.3.1) nomemiawor B KOanecxylo KoJa0y (A56) H BO3/eHCTBYIOT
Ha Hee 20 cM? coasHol KuCAOTE (A4.3) u 02 cM3  (TOPUCTOBOJOPONHON KHCAOTH
(A.4.2), satem npuausaior 10~cm? xaopHoi kucaoTH (A.4.1).

Tanee JEACTBYIOT B COOTBeTCTBHH ¢ A.7.3.2.

-A.7.3i1.2 Peppocusuxomapzaney

Hasecky (A.7.1) nomewaioT B 4YallKy HAH c¢rtakaH (AS5.7) u  BO3LeACTBYIOT
1t cM? consnofi kucaoTe (AW3), npuamsaror [0 cM3 xaopHOfi kHcaoTH (A.4.),
3aTeM OCTOPOXHO HPUJNBAIOT anMepHO 20 cm3  GTOPHCTOBOILOPOJHOR  KHCJOTH
(A4.2)%, : '

Hanee gefictyior B cooTBeTcTBHH ¢ A7.3.2.

A.73.2 PacTtBop HarpeBaloT CHauaJjla OCTOPOXHO, 3aTeM. [IOCTENEHHO NOBHINAs
TeMNepaTypy Ao OOpa30BaHHsi TsAXKEeJbIX XJOpHbix mapoB. Harpesanwe NPOAOJMKAIOT.
10 06pa3oBaHHs CHPONOOGPA3HON KOHCHCTEHUHH M Hadaja OCaXK/JEHHs JBYOKHCH -
MapraHua H OXJaXJawT, . )

- A7.3.3 K pacrBopy ﬂpHJIHBaIOT 20 cM3 pactBopa coJaHON KHCAOTH (A.4.5),
OCTOPOXKHO HArpeBalT [0 [pOCBeTJIeHHS pacTBOpa, TIATENbHO MPOMBIBAIOT. Kpasd
cocyjfa CTpyell M3 NMPOMBIBAJNKW ¥ HarpeBalT elile B TeYeHHe  HECKOJbKHX MHHYT.
3atem npuausaior '{0G cM® ropsue#t BOAB H OXJIAXKAAIOT N0 KOMHATHOH TeMmepary-
PEL M nepequBaloT Ge3s (QHILTPOBAHHS B MepHYIO KoNby (A54) ITocne »toro TuA- -
TeNbHO, MOIOT COCYJ, HCMOAb30BAHHHIE AJA DEaklWH C KHCJOTOH. PacTBOp 0XJaxaa-
0T, JOJHBAIOT A0 METKH H TepeMelllHBajoT.

A.7.3.4 Tlrnmerkoi 0T6Hpa10'r 5 CM® pacTBOpa H MOMEHIAIOT B XHMHUECKHH cTa-
kaH (A.55), pasbasasior Boaoli Ao 100 cM®, mpummBanoT 250 cm3 mmpodocdara
Hatpus (A 4.6), noMemaioT cTaKan Ha MarHHTHYIO Mellanky (A.5.8) u norpyxasor .
MArHHTHBIA CTepXKeHb. ‘

A.7.35 pH pactsopa n011614pa101' B uHTepBade 6,5—7 ¢ HOM/OII.II:!O pH-Me'rpa
(A.5:9) A06aBieHHEM PACTBOPA COJIAHOM KHCIOTH! (A 4. 4) ,

- * PactBop a3oTHoOH KHCJIOTHI (HnNOa) OKHCASAIOT HepeX JIOGaBJIeHHEM xnopl{oﬁ
KHCJIOTHL

8

[




o oo o o e AR SRR AV ALYIHM A HRPURILYald | _Ha’l‘pl_{ﬂ A0
HayaJa THTPOBaHHA. ' .

THTpOBaTh PacTBOPOM MapraHiyoOBOKHCAOTO Kanud (AM4.8), ocTopoxHO Hamu-
Bas ero. CrelnTp 3a NOKa3aHHAMH TIOTEHUHOMETPA: KOHel THTPOBAHHS HACTYIHT,
Koraa 6yneT oTMeUeH pe3KHil CKaYOK NOTEHIHAJA MHHUMYM B 100 MB,

PexomeHayercs nposectu BTOPOEe THTpOBaHHE APYro¥ aJMKBOTHOM Y4aCTH ONBIT-
HOrO pacTBOpa B TeX XK€ yCAOBHAX. : -

[}

A8 O6pa6oTka peayJanTaTos.

Conepxanne Mapranya s NPOLEHTAX MACCH TIPO6H onpé,neﬂmo'r no dopmyae

250 100 500 T(Vs—V,)
T(Vz—'VO)' E . m—o = moz (] ,

rae m, — Macca Hapeckn (A.7.1), r;

Vo — o6bem pacTBOpa MapraHLOBOKHCIOIO KauHs (A.4.8), wucnoab3oBaHHM{
JJIs1 KOHTPOJIBHOTO ONBITa, CM3; S |

Vo — o6mem PaCcTBOpa MapraHUOBOKHCJAOIO KaJHf, HCMNOJb30OBAHHBIN AJAsl  OII-
peaenenns cogepxanns Mapranua (A.3.5), cM3; : o

' — 5KBHBaJEHT MO MapraHiy pacTBopa MapraHuOBOKHCIOro Kaaus (A.4.8),
BhIpaXKeHHHi B rpaMMax MapraHia COOTBETCTBEHHO ‘lf cum3 .pacTeopa.

(A.2)

*

A.9 Bocnponssoxumocts

_ Onnt nokasan, 9o xoBepHTeABHBIE npefean B 95% AsA ONWTHOrO OnepaTopa
cocrasasior 0,20 %. ) : :

A1) Oruer 06 anaause

B oTtuere ykasmsaior:

— CCBLJIKY HZ IPHMeHEeHHKH MeTox;

— PE3YAbTATH H QOPMY HX BHpaXKEHHS;

— BCe 0COOEHHOCTH, BHIABJICHHBE B XOj€ aHanM3a; .

— BCe omepaunH, He NPeAYCMOTPEHHHE HACTOSUIHM MEeXAYHapOLHHM - CTaH-
AapTOM, H onepalHM, CUNTAIOIIHeCH HeoOs3aTe bHBIMU :



YUK 0609.10,/62.9,/4—130:040.7/11.U0:0U0.504 = URLU7/.1U0 L1Y
OKCTY 0809

KJioueBbie c10Ba; cpeppocmﬂxomapranen, onpene.nenne aHaJIH3,
Maprasen, . |
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