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MEXTOCYJLAPCTBEHHBH CTAHAAPT

PEPPOCHJIUKOMAPTAHEL
Meronn onpenenenus Mapranua

Ferrosilicomanganese. Methods for
determination of manganese

Jara BBepenus 1996—01—01

1 OBJIACTb HPUMEHEHHUA

HacTosmuii cranfapr ycTaHaBJAHBAaeT IOTEHUHOMETPHUYECKHI Me-
TOJ ONpeje/ieHusi Mapraiua B (eppocHIHKOMapraHue npH MaccoBOM
noJie ero or 50 no 80 %. MeTox OCHOBaH Ha OKHCJEHHH ABYXBaJeHT-
HOro MapraHia A0 TReXBaJIeHTHOTO PacTBOPOM ~MapraHIOBOKHCJIOFO
KaJiisg B HEHTpasibHOH cpele B NMPHCYTCTBHH KOMIIEKCOOGpa3oBaTesst
— nUPo¢oCcHOPHOKHCIIOrO HATPHS.

HonyckaeTcss NpoBOoAHTbL oOnpexesieHde MapraHna 1o MeTOAHKe
MexayHapoaHoro crangapra HMCO 4159, npuBeeHHOH B OpHJOXKE--
HHH A, ~ : '

2 HOPMATHBHBIE CCHIJIKH

B HacTosileM CTaHJapTe HCHOJbL3OBAHH CCHIJIKH HAa Clefylolide
CTaHAapTHI: : .

T'OCT 83—79 Hatpuit yraexuciibiii. TexHHYECKHE yCAOBHS

I'OCT 342—77 Hatpuit docdopHorucanij nupo. Texuuueckue yc-
JIOBHS : : ,
I'OCT 2603—79 Anerton. Texunueckue ycJ0BH
T'OCT 3118—77 Kucniota consinasi. TexnuueckHe yCaOBHS
TF'OCT 4204—77 Kucsora ceprast. TeXxHHYecKHe YCIOBHS
I'OCT 4461—77 Kucaora a3oTHas. TeXHUYECKHE YCJIOBHS
TF'OCT 5962—67 CnupT 3THJIOBH# PeKTH(PUKOBAHHBEH. TeXHHUECKHe
_ YCJIOBHS © ' ‘
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TOCT 6008—90 MapraHel, MeTaJJiIHUECKHH H MapraHel a3oTHPO-
BaHHbi#. TexHHUeCKHE YCAOBHA :

TOCT 6613—86 CeTkn mpoBOJioUHBE TKaHble C  KBaApaTHHIMU
auefikamu. Texuuyeckne ycaoBus .

TOCT 10484—78 Kucnora ¢ropucroBojgoposHas, TexHuyeckue
yCJIOBHSA ,

TOCT 17260—87 deppocnniaBbl, XpOM U MapraHel, MeTaiHYecKue.
O6mne Tpe6oBaHHA K OTGOPY M NOArOTOBKE NMpO6 A8 XMMaHa/n3a

FOCT 18300—87 CoupT 3THJOBbII PeKTHPUKOBAHHBIA TeXHHYEC-
kufi. TexnH4ecKHe yCJOBUSA '

T'OCT 20490-—75 Kaauii mapraunoBoxucapifi. Texunyeckne ycio-
BHSA .

I'OCT 28473—90 UyryH, cra’ab, ¢eppociiaBebli, XpoM, MapraHel
Meraauanueckue. O6iune TpeGoBaHHSA K METOLAM aHaJH3a ‘

3 OBUIHE TPEBOBAHHUA

3.1 O6wue TpeGosanns Kk MeToly ananusa — no TOCT 28473

3.2 JlaGopaTopHasa 1npo6a [oJxKHA ObITb NPHFOTOBJEHA B BHAEC
NOpOIIKA C Pa3MePOM UACTHI, MPOXOASLIHX uepes  CHTO C ceTKOH
Ne 016 no TOCT 6613. :

4 ANIMAPATYPA, PEAKTHBbBI U PACTBOPHI

VeTaHOBKA MUIA HOTEHIHOMETPHUECKOro THTPOBAHHS C HHAHKATOD-
Hb{M [JIaTHHOBBIM H CPaBHHTENbHBIM BOJb(PAMOBBIM, XJopcepebps- -
HBIM HJIH KaJOMeJBHBIM 3JIeKTPOAAMH.

Kucnora asotnas no TOCT 4461, pacTBophl 1:1 u 1:10.

Kuciora coasnasa no TOCT 3118 u pacrsop 1:1.

Kucaora cepras no NOCT 4204, pactsop 1:1.

KucsoTa XJ0pHas MIOTHOCTBIO 1,5 r/AM®.

Kuciora ¢ropucrosogoposnas no TOCT 10484.

CuupT 5THIOBHA pektuduKoBanHb mo  TOCT 5962 wuau 1Mo
TOCT 18300. :

BpOMTHMOJIOBbIH CHHHMI, CIHPTOBOM PACTBOP 1 r/nM3:0,1 r peax-
THBa pacTBOpsioT B 20 cM® 3TWJIOBOrO CHHPTE, a 3aTeM pas6aBJsiorT
Bojo# Ao o6bema 100 cm3.

Hatpuir yraekucasiit no TOCT 83, pactsop 200 r/nams.

Harpuii ¢pocoopuokucabii nupo mo [OCT 342, HacHIEHHbIH
pactop: 120 n nmHpodochara HATpUA PACTBOPSIOT B 1 nM3 BOAH H
npu Harpesauuu 10 70°C, ox/axAaioT U AAIOT BHIKPHCTANIM30BATHCHA

u3bniTry nupogpocdara HaTpusi. PacTBOp roTOBAT NeEpeA IpHMEHEHH-
eM. : :
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Auerou no 'OCT 2603.

Mapranen MetaJJHueckHj  3JexTpoautuueckufi. no TOCT 6008,
OUHHICHHB#, 0T OKCHAOB M Xkupa: 10r - MapraHua, HOMeYIeHHOro B
cTakaHe BMecTHMOCThIO 400 cM3, 06pabaThHBalOT B TEYEHHE HECKOJb-
kux MuHYT D0 cM® pacTBopa asoTHo# kucaorsl (1:10). Koraa mosep-
XHOCTb MeTaaJla CTaHeT OJecTsilel, pacTBOP CAMBAIOT, 3aT€M METaMI
NPOMBIBAIOT LIECTh Pas BOAOH, 3aTeM aUETOHOM H BBLICYUIHBAIOT IIpH
Temneparype (1004-5) °C B cywuasHoM mkagdy B Teuenue 10 MuH.

Kaaufi maprasuosoxucaniy no 'OCT 20490, nepekpucTanausoBaH-
ublii: 250 r peaktuBa pactsopsiioT B 800 cm3 ropsueit (~80°C) soxs.
Topsiunéi pacTBOp QUABTPYIOT € OTCACHIBAHHEM Hepe3  CTEKJAAHHYIO
buiabTpyoulyo BopoHKy Ne 2.uan Ne 3. @Duaptpat nepenuBaior B

- ¢apdopoBy0 YalIKy H OXJAXKAAWT OPH HENPEPHIBHOM MOMELIHBAHHH,
BoigenuBinecss MesKHe KPHCTa/ibl OTGOHIABTPOBLIBAIOT C OTCACHIBAHH-
€M Ha TOPUCTHH CTeKJAAHHHH (GHALTp. IIpoMBIBAIOT HEGOJBLUIUM KO-
JIHYECTBOM XOJIOZHON BOAbI H BEICYLIMBAIOT HA CTEKJe Ha BO3AyXe, a
3areM B CyluHJbHOM WiKady npH TeMmnepatype 80—90°C B TeyeHHe
2—3 u. XpaHAT B INIOTHO 3aKPHITOH CKJSIHKE H3 TEMHOTO CTeKJa.

Cranpaptusiii pacrBop Mapramua: 1,0000 r Maprasua pacTBopsioT
B 20 cM® pacTBOpa CEpHOH KMCJOTH, 3ateM npuauBaior 100 cm® Bogbl
# HarpeBaloT A0 KulleHHsd. IlosydeHHBI} pacTBOp — OXylaxKAaIoT, Hepe-
HOCAT B MepHYI0 K0JIOy BMECTHMOCTbIO 1 IM3, HOJAMBaiOT BOAOH [0
METKH H IepPeMEeIIHBaIOT ' ’

unn0,7192 r mepeKpHCTANIH30BAHHOIO MapTaHIOBOKHCIOTO Ka-
JIHsl MOMeNaT B CTakaH BMecTuMoctbio 200—250 cM3®, cMmayuBawT
BOJOH M PacCTBOPAIOT Npu HarpeBaHun B 30 cM® pacTBopa coJsHOH
KHCJIOTHI., PacTBop BhinapHBaloT pocyxa, npu6asiasior 10 cM3 cossHOM
KHCJIOTH M BHOBb BbIllapuBaioT focyxa. Cyxoff OCTAaTOK pacTBOPSIIOT B
20 cM® pacTBOpa COJSTHON KHCJAOTH, mpuausaoT 20 ¢cM3 pacTBOpa cep-
HOW KHCJOTHI M BHITAZPHBAIOT 0 NApOB cepHOH KHcAOTH. [loche ox-
JaXAeHUss pacTBOpAOT coan B 40—50 cM?® Boanl 1npH HarpeBaHHHU.
[TepeHocsiT pacTBOp B MePHYIO KoaGy BMeCTHMOCTbI0 250 c¢M®, oxjax-
Jal0T, JOJHBAIOT A0 METKH BOAOH H MEPEMeNIHBaIOT.

Maccosas KOHUEHTpaLHs MapraHia B  CTAaHAapPTHOM PacTBOpe
pasHa 0,001 r/cM3,

- Kanuit mapranunoBokucasiit mo F'OCT 20490, pactBop: 1,6 r peak-
THBa& NOMEW AT B CTaKaH BMECTHMOCTBIO | AM3 H pacTBODSIOT B
600—800 cm?® Boawpl mpu HarpeBaHuH. ColepKHMOe cTakaHa NepeHo-
CAT B MEPHYIO KOJIGy BMECTHMOCTbIO 1 AMS3, OXJakAal0T, [A0JHUBAIOT
BOJIOfi O METKH H NepeMemHBaKT. PacTBOp TNepeNHBaioT B CKJAHKY -
713 TEMHOTro CTek/Ja H ocTaBasioT Ha 8—I10 pHefi. OTcTosiBlIHiica pac-
fBOpP CH(OHHDYIOT B APYIYIO CKJISHKYy M3 TEMHOrO CTEKJa Yepe3 CTeK-
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TOCT 16591.3—94

JIAHHYIO “BaTy HA¥ (QHIABTPYIOT Yepe3 (QHILTPYIOLIYIO. BOpOHKy c .1no-
pHCTOH NJACTHHKOH. -

MaccoByo KOHHEHTpaUHI0 pacTBopa MapPaHHOBOKHCJIOI‘O KaJHs
YCTaHaBJHBAKT MO CTaHAAPTHOMy pacTBopy Mapranua. s storo
aJHKBOTHYIO 4acTh CTAHAAPTHOrO  pacTBOpa - MapraHila,  paBHYHO
50,0 cM3, BaAHBaKOT HeGOMBUIMMH IOPLHUSMHM NPH NOCTOSHHOM IepeMe-
IIMBAaHHH HAa MarHWTHOH MeIllaJike B cTakaH BMecTHMOCTbIO 400 cm3,
cogepxamui 150 cm® pacTBopa nupotdocdopHOKHCIOrO HaTpus. 3a-
TeM ycTaHaBauBalOT pH pacTBOpa M NPOBOAST nomuuuomeTpuqecme
THTPOBaHHE, KaK YKa3aHo B pasjeJe 5. }

MaccoBylo KOHIEHTpPaUHio pacTBOpa MAPraHIOBOKHCJOTO KalHs
¢, r/cM® Maprasiua, BHIUHCAAIOT 10 HopMyie ' '

m
\h . ] C= V—Vl , -~ - ‘ (l)
rpe m -— MacCa HaBECKH MapraHua COOTBeTCTByIOHlaﬂ AJHKBOTHOMH
4acTd CTaHJapTHOro pacTBopa, r, '
V — o0beM paCTBopa MapFaHHOBOKHCJIOFO Ka.HPIﬂ HSpacxono-
BaHHBIH Ha THTPOBAHHE CTaHﬂapTHOI‘O paCTBopa cMm?
V1 —_ 06'beM PaCTBOpa MapraHHOBOKﬂCHOI‘O KaJud, HSPaCXOH.O‘
BaHHBIH Ha THTpOBaHHe paCTBOpa KOHTpOﬂbHOFO >0HbITa,

CM3 . . -

5 MPOBEJNEHHE AHAJ]HBA

Hasecky Hp05b1 maccoli 0,5 T moMeIaoT B NJIATHHOBYIO HJIH CTEK-
JIOYTJIEPOAHYIO YaLIKy, NpuAuBalOT 20 cM® pacTBOpa a30THOH KHCJIO-
" T (1:1), 10 cM® dTOpHCTOBOAOPOAHOH KHCJOTH, 10 cM3 'XJI0pHOR

KHCJIOTH, ‘HarpeBalT M BHIAPHBAIOT COJIePIXKHMOE . UaHIKH J0CyXa.
IMocae oxJaaxieHHs TPUIABAIOT 20- CM3 COJMAHOH KHCJOTH H CIJIaB
BHIIAPHBAIOT 110CYXa. Hamky oxJaxjaioT, npuausaiot 10 cm3 cous-
HOH KHCJOTH, 50—60 cM3 BOJL H HArpeBAalOT A0 PacTBOPEHHs COJIeH.
3ateM pacTBOp NEPEHOCAT B MEPHYIO Ko.n6y BMECTHMOCTBIO 250 cM3,
OXJIaKJal0T, JIOJHBAIOT A0: METKHA BOJOH H NEepeMelIrBaloT. ’

OT6HpaIOT aJHKBOTHYIO 4acTh pactsopa 50,0 cM3 H BJIHBalOT He-
GOMBIIMMH MOPUHAMH NP TMOCTOAHHOM NEPEeMEilHBaHHH Ha MAarHHT-
| HOj' MellajIKe B CTaKaH BMecTHMOCTbiO 400 cM?, cogepxamuir 150 cm?
pactBopa mupodocdopHokHcaoro HaTpus. Ilpu-3ToM mnepBoHAYaJBHO
obpasyoliuiicas 0cafoK 6esoro 1BeTa GHCTPO pacTBOpsiercs. 3aTeM -
Ko6aBasioT 15 Kameab pacTBOpa GPOMTHMOJOBOTO CHHeEro, HefTpa-
JU3YIOT PacTBOPOM YIJIEKHCJIOrO HATPHA A0 NEPEXoAa HKeJNTOH OK-
packy pacTBOpPa B 3eJIEHYIO HJIH PAacTBOPOM COJISHOH KHCJOTH A0
nepexona cumeli okpacku B 3eienyio (pH~7). Konrposab u ycraHOB-
-ka pH Moxer npoussoautbcs no pH-metpy.
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Iocae Hempannsaunu B pacTBOp uorpymalo'r SJIeKTpOI(bl H THT-
PYIOT PacTBOPOM MAapraHIOBOKHCIONO KAJHSA N0 PES3KOrO OTKNOHEHHS
CTP@JIKH MHJLIHBOJIBTMETpA.

[ocne 10—15 onpenenenuii miIaTHHOBHIA aneKTpon, Olmmam' my-
TeM NOr'pyxeHus Ha (1 —2 MHUH B paCTBop COJISTHOH KHCJIOTHI.

6 OBPABOTKA PE3YJIbTATOB

6.1 Maccoaylo JIOJIIO mapranua X, 9%, BEUHCJAIOT 110 dopmyiie

X= C(Lm‘./_al 100, (2)
rie ¢ — MaccoBas = KOHLEHTDALUs DAacTBOPa MapraHLOBOKHCJIOLG

Kajiusl, BpaxeHHas B r/cM® Maprasna;
Ve — 06’beM pacTBOpa MapraHIOBOKHCJOLO KaJHs, H3PaCXOA0- .
BaHHbIH Ha THTPOBaHHE PacTBOpa MPOGH, cM3;

-V3 — o06beM pacTBopa MapFaHHOBOKHCJIOFO KaJIHﬂ H3pacxono-
BaHHHH Ha THTpOBaHHe paCTBOpa KOHTpOJIbHOPO OHHTa,
CM3-

m — Macca HaBecKH NpOGHI, - coorrBeTCTBylomaﬂ aNIMKBOTHOH 4ac-

TH pacTsopa, T. i

6.2 Hoprx TOYHOCTH M HOPDMATHBBEl KOHTPOJIA TOYHOCTH onpe):v,e-
JIEHHs1 MacCOBOH [0/ MapraHua IpHBejeHH B TabJuue l.

"Ta6anuma 't — Hopmst TounoctH

JlonyckaeMule pacXoXaeHHUS,
p
Horpew- | pyy cpennnx . Pe3yJAbTaTOR
Maccoas pons HOCTb Pe- | neayipraros ABYX ma- | TpeX Ha- | agajgusa CTAH-
Mapranna, % SYABTATOB | auanuaa, pu- | Painens- | pannens- | 1apruoro o6-
o ananusa | ponpennmx B | EbIX onpe- [ HeX ompe- | Lasna or ar-
A, % Pa3inIHbIX AeneHu it Aenernft | recropaHHOra
ycaosuax 4. ds d; 3Ha4YeHHA §
Or 50 no ‘ 0,4 0,6 05 0,6 0,3
80 Bku0U. ) 3




TOCT 18581394

OPHJIOKEHHE A
(pexomendyemoe)

QEPPOMAPI'AHEU,V H EPPOCHJIH K\(‘)MAPTAHEII

Ompeacaenne conepmaun ﬁapranna
TloTeHUKROMETPHYCCKRE MeTOA
(HCO 4159—78)

A.1 Haaznauenme n oGJlacu. NPUMEHEHHS s
HacrosiiAll MeXIYHAPOAMBIE CTARAAPT YCTAHABANBSET ROTEHHHOMETPHUECKHI
MeTOJ ONpeieaeHus conep;xanma mMapraiua B eppoMapraliie H HeppoCcH/EKOMAap-
rasue.
MeTog NpHMeHHM 1JS CIAABOB, COAepHKaLIHX OT 55 1o 95 % 1o Macce Mapras-
a. o

A.2 Ccnaka

FOCT 17260—87 ®eppocnaaBel, XpoM .M Maprasen  Merajqudeckme, OG6iune
Tpe6oBaHus K 0TGOPY H MOATOTOBKE MPOO M/ XHMHYECKOI'O aHaJu3a

A.3 Cymuocts mMeropa Lo ’ ~

[lepesoy B PACTBOP HABECKH < IOMOHIbIO coansof { q;mpacmso,&opezmon KHCAGT.

IMoreHuuoMeTpaYeckoe OmpefeseHHe (IpHMeYaHue)  COIEpPKAHHS Mapradua c
HOMOIIBIO MapraHLOBOKHCJIOrO xajusi B nHpodocdopHOd cpesie ¢ KOHTROJIHPYeMoH
pH 8O peakuun:

4Mn2++Mn4o~+8H++15(P207Hz)2-=5 Mn(P,0;H,)3~+4 H,0 .

Mpumesanhne — DTOT METOJ MOXKET ObiThb 3aMeHeH JIOGHIM npymM 9JIeK-
TPOMETPHUECKHM METOZOM: aMﬂepomeTpmecmM H ap.

A4 PeakmBni

A4.1 Kucsora XJOpHas, p-—l 6. r/cnd.
A 4.2 Kucaora ¢GpTOpHCTOBOOPOHAS, p=1,.4 r/emd.
A.4.3 Kucaotra coassas, p=1,19 r /cM®.
A.4:4 Kucnota consuas, p=1,10 r/cm?, paaﬁasnem—ra;x 1 2
A.4.5 Kucsora coasinag, p==1,19 r/cm®, pasbasientan .:4.
A6 HHpO(pocq)aT HaTpus, HACHIEHHHA pacTBOP
145 r nupodocdaTa HaTpHA (P207Na4 10H,0) pacTBOPsIOT B KOHHYECKOH KOJ-
6e BMeCTHMOCThIO 2 AM3 B | iM% ropsiuelt BOABl, HarpeBalor A0 TemnepaTypu 60°C, .
chefsi 3a TeM, UTOGH He MPEBBICHTH 3Ty TEMIEPaTypy, A0 IOJHOrO  pacTBOPeHHs
COJIM H OXJlaxaioT. PacTBOp roToBST Nepef HCIO/b30BaHHEM.
‘A47 Kanu#i MapraHHOBOKHCJIBH HWEPEKPHCTAJNJH30BAH-
H HI i : :
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50 I MapraHIOBOKHCJIOTO KaJHA HYHCTOTO MR AHAAH3A [OMEMIANT B KORAYBCKYIO
%06y (A.5.1) u pacTBopsor B 200 tM® ropsved  ENCTMAAMPOBRHAOK - BOLM
70—80°C. :

Kon6y -cnabxkator nepaermatopom (A512), ZOBOAST ~ PacTBOP A0 KHNEHAS U
xupATIY 20 Mur, Dopsduil pacTsdp CRCTPO DUALTPYIT B BAKYYMEe 4epe3 BOPOHKY
H OrHeynopHoro crtekjaa (A.5.3). . ’ i

PuabTPAT OXJAKAANT B XOAGKHON BOJE, IHCPIHINO NOMEWHUBAS, H  ARIOT OT-
CTOAITbCS MEJIKOMY H KPHCTA/UIHYECKOMY 0CajKy B TeueHue 10 Mun.

Pacteop cuexusawoT, 3aTeM ¢ NOMOIIbIO CTEKJSHHOTO IINATENS WEPEKAAABIBA-
IOT KPHCT@JJIHYECKYI0 MacCy B BOPOHKY ¢ (HJIbTPOBAJbHOH  IIACTHHKOA MOpHC-
‘TOCTHIO. 4-M HOMEIHANT B PASPEREHAYIO Cpely HA HECKOJIbRO MHHYT, YTOOBI yARJIHTh
HaHBOJADIIYI0 YacTh MaTOYHOIO PacTBOPa. o .

KpucTammudeckyio Maccy pacrBopsiioT B 160 cM® aucTuasmpomanmofi Boanl (Ha
5TOH CTaAWM ONHTA NPHMEHSIOT AEHOHUSHPOBAHHYIO BOLY) H HOBTOPAIOT IEPEKPHC-
Tamusannio. [locne QuabTpoBaHHs M paspekeHns B TeueHHe - NPHOJH3HTENBLHO
5 MHH MOMeWlaldT KPHCTA/JIHYECKYIO MAacCy ¢ MOMOLIbIO WINATeNs Ha 4acoBOoe CTeK-
Jo auameTpom ID0 MM H BLICYIIMBAIOT Ha BO31yXe, IPEIOXPaHSA OT CBeTa H. MBLIH.
Korxa kpucTajamdeckass Macca HaMasaHHas [UTATeJEM, MeDeCTAaHET CJHNATBCS ce
BHICYWIHBAIOT NpH Temnepartype 1N01°C B Tewenne 2 u, 3aTeM NepeKAanLIBAIOT B CO-
CYA 11 B3BElLMBaHHA, CHabXeHHHIH nNPoGKO# W3 oOTMAHGDOBAHHOTO CTeKAa.

Kpucrajanueckyio Maccy XpaHAT B TeMHOM MeCTe: _ :

Tonyuewnas coab copepxur 34,76 % Maprarua no macce.

A48 MapraHnoBOKHMCAHH KaJdHH, CTaAafapTHHE pacTBOD,
ppuMepHo 0,0 m_ ) :

: A48.1 Hpusoroaerne o

3,20 r MapraHIOBOKHCJOTO KEAHA PACTBOPAIOT B | AM3 BOAH, [AIOT OTCTOSITH-
¢ B TeueHHe 6 cyT, DUABTPYIOT HA CTEKAAHHO® BOJOKHO, WM (QHABTD H3 OTHEYIOD-
HOTO cTeKJ/la, 3aTeM IEPEJIHBAIOT B KOPHUHEBHI CTARAY H FEPEMEHIABRIOT.

A.48.2 Ycranosxa turpa ’ ‘

2,5 T nepeKkpHCTa/NIM30BAHHOTO MAPTaHIOBOKHCJOTO kKaa#s (A.4.7), B3peureH-
HOro ¢ norpelrsocThio fo 0,0002 r, moMeuialoT B KOHUYECKYI0 KOJADY BMeCTHMOUCTBIO
2500 oM® n pefictByIOT B cootsercTBEH ¢ A.7.2. PekoMeHAyeTCS TPOBOAHTL YCTAHOBKY
THTPA Napa/JIeBHO ONPENeNeHHIO. . :

dxeuBansenT T pacTBOpa MapraHUOBOKHC/Ioro Kaaus (A.4.8), BHDaXeHHBIH B
TpaMMax mapraHua B 14 cm® pacTBopa, onpegensioT no Qopmyae

__my34.76 50 0,06952m, A
= T00(V,—V) 30 = ~ Vv, (A1)
The m; — Macca HepPeKPHCTAWIHZOBAHHOrO MaprasmoBOKHUCAOro xaius (A.4.7), wuc-

TONH30BaHHAs B XOJ€ ONpeleseHus, I; )

Vo — 06beM pacTBOpa MAapraHuOBOKHCAOrG Kadus (A.4.8), HCHOAB3OBaHHbI
JUISl KOHTPOJIBHOTO OMNBITA, CM3; ; :

Vi — ofbem pacTBOpa MapraHuoBOKHCAOro kamusi (A4.8), HCHOAb3CEAHHDIM
IJIS YCTaHOBKM THTPa, cM3.

A5 OGopynoraune ’ '
5
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A56 KoHHueckast K062 BMECTHMOCTBIO 250 oM3.

A57 Yamka BMeCTHMOCTHIO. 250 cM® HJIHM XHMHYeCKHH CTakaH u3  TédaoHa
BMecTUMOCThIO 4100 cM3.

A 5.8 MaruuTHas MellaJka.

A) 5.9 pH- Me'rp, cHa6KeHHbIA SNEKTPOLAMH H3 CTeKNa M KaJoMeaH (xnopuctoi
PTYTH

ASLLIG Howﬂunome'rp, CHaGXKeHHHH JeKTPOLaMHU U3 I/IaTHHH } KaJIOMeJH.

\

Asb ﬂpoﬁa .

Hcnoawsyior TOPOIIOK, NPOXOASALIMA CKBO3b CHTO €  OTBEPCTHAMH Da3Mepom
160 MM, nogrotosaennsiii mo TOCT 1[72610

A47 Xoa aHaaH3a

- N

A71 Hasecka

Hasecky GepyT maccoit (1=+0,0002) r. ’ ,

A72 KonTpoabHbHi ONHT :

KOHTpPO/IBHEIN ONHT NPOBOAAT NAPAJJIEAbHO ONPENENICHHIO COAEPXKAHHS Map-
raHna, cielys TOMY e XOLY aHaiu3a H HCHO.HbSYﬂ Te XKe PEeaKTHBH. ‘

A73 Onpepnenenne

A.7.3.1 Ha HaBecKy BO3ZEHCTBYIOT, KaK yKasaHo B A73.1.1 nam AT31.2

A731.1 ¢eppomapeat-teq

Hagecky (A.7.3.1) nomemanor B KOHH‘-IECKle KOJI6Y (A5.6) u BO3IEHCTBYIOT
Ha Hee 201 cM? coasHolt kucaotel (A4.3) u 02 cM3  HTOPHCTOBOAOPOAHOH KHCIOTH
(A4.2), satem npuausaoT 10°cM® xaopHOi kucaoTe (A.4.1).

,Ha.nee ZeHCTBYIOT B COOTBETCTBHE ¢ A.7.3.2.

A7.311.2 Peppocuruxomapeaney :

Hagecky (A.7.1) nomemaoT B 4allky WM ctrakaH (A57) u  BO3AEHCTBYIOT
10 cm? consimoft KucaoTe (AMI3), npuausaror 110 cM3 xJopHol KucaoTh  (A.4.1),
3aTeM OCTOPOXKHO HPHJNBAIOT nppmepHo 20 cM3 (TOPHCTOBOLOPOAHOR  KHCJAOTH
(A4.2)*

Haunee pefictByioT B cootBeTcTBHH ¢ A.7.3.2.

A783.2 Pactsop HarpeBaloT CHadaJja OCTODOXKHO, 3aTeM. IOCTeNEHHO NOBHILAS
TeMnepaTypy A0 06pa3oBaHHs TAKeJbIX XJOPHbix napoB. HarpesaHne IpOJOJIKAIOT
40 o0pa3oBaHHs CHPONOOGPa3HON KOHCHCTEHLHH M Hadaja oOcaX/eHHS JBYOKHCH -
MapraHua H OXJaX/aioT, )

A7.3.3 K pacrBopy inlJIHBalOT 20 cM?® pacTBOpa coasHOit kHcaoTH (A.4.5),
OCTOPOXKHO HATPeBAIOT [0 TPOCBETNIEHHS] PacTBOpa, TIIATeJbHO HPOMBIBAIOT. Kpas
COCyZla CTPYeH M3 NMPOMHBAJKK M HarpeBalOT ellie B TeYeHHe  HECKOJbKHX MHHYT.
3atem npuansawoT {00 cM? ropsyedt BOAB H OXJaXKAAIOT A0 KOMHATHOH TeMmepaTy-
PH M nepeiuBaioT Ge3 (QUILTPOBAHHA B MEPHYIO KoJ6y (A54) ITocne storo TINA-
TeJIbHO, MOOT COCYJ, HCIOJIb30BAHHBIA IJs DEakUMH ¢ KHCJOTol. PacTsop oxJjaxia-
10T, JOJHBAIOT A0 METKH H IlepeMelllHBajoT.

A.7.34 Tlunerkoft 0T6Plpa10’l‘ 50 cM® pacTBOpa H NOMEINAIT B XHMHYECKHUH CTa-
kan (A55), pasbasisior Bomodi ao 100 cM3®, npuauBawT 250 cM3 mmpodocdara
HaTpus (A 4,6) NOMemaloT cTakaH Ha MarHHTHYIO Mewanaky (A.5.8) u norpyxawor .
MarHHTHBI CTepXKeHb. ‘

A.7.35 pH pactBopa n0116upa10T B uHTepBane 6,5—7 c HOM/OIIlblO pH-MeTpa
(A5.9) no6asseHuem pacTsopa cossiHOM KucjaoTH (A.4. 4)

*

- * PacrBop asorHoit KHCJIOTEI (H;NOs) OKHCJSIOT Nepel noGaB.neHHeM xnopﬂoﬁ
KHCJIOTHE

8
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Npumeuanue — Ilpy anaause CIlIABOB, COAEPXKAlMX XPOM, CJAeNYeT cae-
A4Th BHAEPKKY B TeueHne 30 MuH Tocae n0GapieHus nupogocdata  HaTpusy JRo
HayaJla THTPOBaHHS. ‘

TutpoBaTh pactBOopoM MapraHiuoBOKHC/IOTO KaaHs (AM.8), ocropomHo HauH-
Bag ero. ClenTh 3a NOKa3aHHAMH TIOTEHUHOMETPA; KOHEL THUTPOBAHHSA HACTYIHT,
Koraa 6yjeT oTMeUeH De3KHH CKauOK MOTEHLHAJA MHHEMYM B 100 MB.

Pexomennyercs nposectn Bropoe THTPOBaHHe APYrOH aJHKBOTHOM YaCTH ONMT-
HOro pacTBOpa B TeX K€ yCIOBHSX. .

A8 Of6paGoTka pesyinraTom

Cozepxanne Maprauua B IPOLEHTAX Macchl TPOGH ONpeieasioT N0 dhopMyae

2500 100 500 T (V3—V,)
T(Vs‘"Vo)' 50 ° m_o = _‘#— ’

(A.2)

rae ms — Macca Haecku (A.7.1), r;

Vo — o6bem pacTBOpa MapraHUOBOKHCAOrO KajHs (A.4.8), wucnonn30BaHHMI
IJISL KOHTPOJILHOFO OMbITa, CM3; - -

Va2 — o6bem pactsopa MapraHuOBOKHCJIONO KaJsud, HCNOJb3OBAHHBIA /sl OI-
Pellesienus cojepxanus Maprauua (A.3.5), cm3; o

T — 3KkBHBaZeHT o MapraHily pacTBopa MapraHUOBOKHCIOrO Kanus (A.4.8),
BHpaXeHHHA B TrpaMMax MapraHua COOTBETCTBEHHO 'l cM? .pacTBopa.

3

A9 Bocnponssogumocts ,

. OnuT moxasan, 9To KOBEpHTeNbHBIE npesens B 95.% 148 ONNTHOTO oONepartopa
coctaBasior 0,20 %. ] . :

A.10 Oruer 06 anaause

B oryere yxasmBsaioT:

— CCBUIKY HZ NPHMEHEHHKI! MeTox;

—— PE€3YAbTATH H GOPMY HX BHPANKEHHS;

~— BCe OCOGEHHOCTH, BHIABJEHHHEE B X0 aHaJau3a; .

— BCe omnepauud, He NPEAYCMOTPCHHHE HACTOSILHM MEXAYHADOAHHM - CTaH-
AapTOM, H onepauHH, CYATAIONHeCs Heoba3aTebHBIMH :
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