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Hacreawms CTaHOapT YCTaHapRAHBALT THTPHHETPH'IEQH}I'FI W aTiM-

#0-A0copOIROEHMA MeToldl ONpeaeIeHHd XpoMa B eppopavaitE np
waccasoh doae ere ot 0.3 a0 3.0%.

I. OBUIHE TPEEOBAHHA

.1, Ofmue TpeGoBaHng K MeTOmAM aHainza —mo FOCT 27349,
1.2. JlaBopatopHar npofa aonsuda OwITE MPACOTORAEHAE B BHJAE ma-
POMIKD ¢ MEKCHMAALHBM pazvepom dactul 0,16 s no TOCT 26201,

N 2. THTPHMETPHYECKHRA METOA
ﬁ" 21, Cymuacie MeTORR

MeTon ocHOBAH Ha OTJEJeHHH XPOMA, MAPraHOa M Melesa raa-
POKCHIOM HETPHA OT OCHOBHOM MaccH BARAAMA B MOCAEIVIOUIEM OKHC-
JEHEH XpoMa B CepROKHCAOH c(?ene RALCEPHOKHCABIM  AMMOHHEM A0
WECTHRAACHTHOTD cocToRENS, OnpeleneHde XpoMa IAKAHYMBAIOT Me-
ToLeM oOPATHOTD THTHOBAKHS, THTPYR HA0HTOK PacTBOPa ABVXBAJNEHT-
HOPD HOEJe3a PACTRO[IOM MAPraHUeBORNCIOTD KAAUR

22 PeaKTHEN H PACTEODM

Kuecnora cepnan no FOCT 4204, pacteopw 104 w3 1 97,

Kuerora azothes no DOCT 4461,

Kecnora oprodocthopuan no TOCT G552,

AMMOHRE Hapeeprokdeawi ng FOCT 20485, pacreop ¢ MaccoBol
EouunenTpagnel 250 riav?,

Cepefpo asotRoKncace mo [OCT 1277, pacteop ¢ MaccoBoH KoH-
wenTpauRed 2.5 riaM®

Hagamwe ofwurassnoe Mepemesarin BOCHpPEteHa
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Hatpua redpocknce no [OCT 4328, pacreopm ¢ Maccosofl KoH-
wentTpamued 10 rfam o 250 rizu®,

HaTtpuil xnopHcTHil no [OCT 4233, pacTBop ¢ MACCOBOH KOHLEH-
Tpaurei 30 rfom?,

Harpuit yraexucami no [OCT 83, pacteop ¢ maccopofl KOBLEHR-
Tpayned 2 r[tm*.

(DeHHNARTPANNAOBAN KHCIOTE, PACTEBOP C MACCOBOA HOHLEHTPALH-
et 2 rfow® 021 ?nnmawpannnumﬁ KHCAGTH PACTBOQANT NPR Ha-
rpesadun 8 100 cM? pacTBOpa HATPHA YTAGKNCAOID.

Kaauni poyxpososokucaui o FOCT 4220,  pacteop ¢
(s KaCrs0;) = 0,05 wmoaefam®: 24517 r nps BeolXoaHMOCTH nepe-
KPHCTAAJNHIOBANHOrG H NPOCYUEHHOTO A0 MOCTORHHON Maccul npH
temneparype 180°C 1BYXPOMOBOKHCAOTO Kanwm pacTsopsior B |50cu®
GUAKCTHAAHpORAHKON BOIM B MepHoll KoaGe BMecTHMocTmio 1 am’,
ACIHBAKT A0 METKH TOR #e BONoH H NepeMellHBanT.

1 em?® pacreopa copepsut 0000867 r xpoua.

CoJlb 33KHCH MENE3a W aMMOHHA ABoflHas cepRoEHCAAR (codb Mo-
pa) mo TOCT 4208, pacteop ¢ (FeSOy- (NHy)a-50,-6H0)=
==0,05 moasian®: 20 r conn pactsopssor B 800 cm® pacteopa cepuoh
kucAoTH 3297 8 mepaoli wonle BMecTHMOCTBED | AM®, nocae Yerc Ao-
AHBAKT A0 METHH TeM JKe PAacTBOpOM CepHON KHENOTE H NMepeMelit-
BAKOT,

Maceopyr KOHUEHTpAUHK PAcTBOpPa COJH Mopa yoTaHaBAHBAWOT
o PACTBOPY IBYAPOMOBOKHCAOTD kaduA., Has storo B KoHRdeckylo
koaby emecTumocThio 500 cv® nomemawt 25,0 cM® pacteopa AByXpO-
MOBOKACAOrD Ka/ind, aaTen nprbasasior 200 cu® soaw, 30 eM® pacTeo-
pa ceproil KHeaorw [:4, 5 cM? oprodocoproll KHcAOTRL K pacreo-
py npuBapasior 5—6 Haneas QEHRIIATPAHHAOBOR KHCIOTH H THTPY-
Wt pacteopom codd Mopa a0 nepexona cHAe-dHoIeTOBOM DKPACKH pa-
CTROPE B HAYMPYIHO-3EJeHY .

Maccobyi KOHIEHTPAUHI (¢) pacTeopa coqM Mopa, swpanendyio
8 rfeM? XpoMa, BHUHCARKT N0 opMyne

e= LA, (1)

rEe ¢, — MAcCoBAN HOHLEHTpAURL EEHBDFI ABYXPOMOBOKRCAOND Ka-
JHE, BEIPAIEEHHAH B r/CM” XpOMa;
V) —obdbem pacTROopa ABYXPOMOBOKHCAODD EAJIHA, BIATHEH IR
THTPOBAHAA, CMY;
V — ofibem pacTeopa coan Mopa, HIpacxofoBaHHWd Wa THTpO-
BaHKE PACTROPA ABYADOMOBOKHEAOTO KaJHA, cMP
Kananit MApPTEHUOBOKRCAEIR i [OCT 20450, pacTBOp
e (fsKMn0y) =005 wnar/am®: 1,58 r peaxrhaa pactsopror B 500—
GO0 ch’ DOAH, DEPCHOCAT B MepHvEe Koaly BMecTumocThio 1 oam®, ao-
= a0
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JHBAOT BOAOA 10 MeTKH H nepedeltidpanT. Pacteop nepeiupsior B
CHAAHEY W3 TEMHOIO CTEKAR, BHAEp#HHBaKT B Tewedwe 10 cyT, a 3a-
TeM CHPOHHPYOT B APYTYIO CENAHKY H3 TEMHOID CTEKAE.

Tlas yoTaMOBKH CODTHOWEHHS MEMIY PACTBOPEMH MAPraHLOBO-
KHCAOTO KaAkd ¥ coad Mopa s wondy esmectsoctsio 250 ¢um? npw-
AuBaT K3 Coperkd 25,0 cw? pacrsopa coaw Mopa, 100 cm? Rofw,
ol cw® ceprofl KHCAOTE 14 W THTPYRT PRCTBOPOM MAPraMUnBOKHC-
HOTD KaAHA 00 CAabo-po3csol okpackl, yeTofasofl B tevende | MUk,

LooTHOUeHHe PACTBOPOR MApraRuoBokNcIoro keaws w consn Mopa
(K) pauncamwot no dopmyae '

Vs

K= v, ’ {E]

roe V3 —ofbeM pacTeopa MapraqucBOKHCAOND KaJHS, HIPACXOHOo-
BAHHHA Ha THTPOBAHHEe pacTeopa coaMm Mopa, ew?®;
Vi—ofimem pactsopa coan Mopa, ssarufi 0as TeTpoBanss, cu?,
Maceosyr KONUSATPALHK PacTROPE  MApPraHUOBOKHCAOTG KaaAHA
{#2). BEpamenny0 B r/CM? XPOME, BHYHCARIOT no oprvae
o Wy ,
=0, (3)

rAe ¢ — MACCOBAN KOHUSHTPALH® pacTsopa coal Mopa, sepased-
Ha®g B rfce® xpowa;
Vo —o0beM paciBopa MAPraHUOBOKHCAOIO KAAHA, HIPACKOLO-
BAHHLEH Ha TETpORARHE pacTeopa coad Mopa, cu?;
Fg-ﬂﬁ'l;ﬁll PACTBOPA codM MoOpa, BIATHA AAR  THTPOBAMMA,
oM,

23 lpopenenne aHaAH3a

2.3.]1. Hapecky npobu Maccoll | © NOMEAIT B KOHHYECKYW Konfy
pMecTHMOcTRI 250 cn?, npuadsawot 40 cm® pacTeopa cepwoR Kwoao-
T 14, satem 2 cu? GTOPHCTOBDLOPOSHOH KHCAOTH, HACPEBAKT AL
PACTBOPEHHA, NPHAHBAKT AJOTHYIC KHCAOTY 00 NPeXpalleHHA Bene-
HHBAHHA pacTecpa A eme » WabuTok 2 cm?. PacTeop BHOapHsawT A0
BHISAEHHA NAPOE CEPROA KHCAOTH.

Mocae oxNamISHKEA COH PACTBOPAWT NpH Harpeszden 8 100 cwm?
pofn, Oxaampamwtr n HeATPAAN3YIOT PACTBOPOM rHAPOKCHAA HATPHA
250 rfoM? Do MEATOBATO-3EAEHOTO UBETA H BAHBANT NpPH NepeMei-
BaHHH B K06y BMectHMocts 500 cm?, B woTopofl maxoguten 5O cm?
ropAYErs pacTBopa rHapokcuia Hatpis 200 rfcm® Pacteop © ocankowm
RHOATAT D MHH, 0C2I0K OTHRALTPOBHBAKT Ha (HALTP cpefHed TAOT-
HOCTH, OpPOMBBEIDT 6—B8 pas ropAYHM pacTROPOM THAPOKCHIAE HaT-
paa 10 rfam® 3ateM ocalok cMumpawT Bodol B KoaBy, B woTopod
MpOBOAHAOCE OCAWAEHHE THAPOHRCHIOB. PHALTP npomusawt 30 cm?
roprgell cepuoft Kecamote 1:4 m 4—5 pa3 ropadedl popod, cofnpan
NpoMBEBHEEe BoAW B Ty #e Koaby. Cogzepausoe koale narpesawt Ao
pacTROpeHnA Gcaiua, OxaamaawT # HediTPaAHIVIOT pacThoOpoM rHA-
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porcHua natpas 250 riem? 2o mentoro weerta, 3arves pacTaop NpH
nepesellHBaiAl BIKE2WOT B konby omecTasdoeTeio 500 oM, B KoTopol
waxooutca 50 cm?! ropsgero pécteopa ruapokcHaa matpua 250 rrout.
Pacteop ¢ 0calkoM KHOATAT 3 MHH, 3 38TeM OCafoK oTdRALTPOBHBA-
0T HE @HALTp cpedhell NADTHOCTH B npoMEBawT 6—8 pas ropAYHM
pacreopoM redpokciils HartpdA 10 plawd Tlposerei ocafok cMb-
BalT Bojol B Konby, B KOTOpofl npoBojmaock ocamaeHue, PHALTY
npoMeganT 30 ex® ropazell cepuofl wueaoTH 1:4 w 4—5 paa rop#-
4efl pogol, colupas DpOMHBMHEE BOAW B TY Me koaly, PRIeTp oT-
Gpacueant, Cogepxuamoe Koabu HArpepapT A0 PacTBOPEHHA CCaaHa,
npuaneawt 20 cu? pacreopa cepHoil Encaote 1:4, 5 cm® oprodoc-
doprofl KHcAOTH, JoBogsT ofbeM pacTsopa Bogofl g0 250 cw® u Ha-
TPEBAINT 00 KHMEHHSA,

K ropauesmy pacrpopy nprannamot 10 ed® pacreopa asoTHOHHENO-
ro cepebpa, 30 eW? pacTROpa HAACEPHOKHCAGID AMMOHHA M YMepeH-
HO KHNATAT 10 NOAHOPD OKHCTeHHA XpoMa H PastodMeHHs H3OWTHa
HAACEPHOKMCIOrD aMMOHHA. Koady CcHEMAOT € DAHTHH, OCTOPOMHO
npHAREaT 10 cv? pacTEopa XAOPHCTOPD HATPHE H KHTMATAT pacTeBOp
B TegeHHe 3—35 MHH 048 BOCCTAHOBAEHHA MAaprasuoBOA KHCAODTH.

Pacreop oxnaxcianT, npaanpawT B2 Gwopetky pacreop codn Mopa
A0 Mepexofa MedAToll OKpPACKH PACTROpPA B ILNEHYI0, NOCTe Wero Ao-
fagnnoT ewe S5—I10 cq? pacreopa coan Mopa. Hafutox coan Mopa
TpH SHEPTHYHOM NepeMeliHBAHMH OTTHTPOBHBAIOT PRCTROPOM MaPraH-
LOBOKHCAOTD KaAHA A0 NOABNEHHA yCToilmMBof B Tenedne 2 MHH po-
I0BOH OKPACKH DACTBOPA.

24, O6pafoTia peayabTaTos

24.1. Maccopyw goaw xposa (X) B NpOUSHTAX BHMHCARKT no
dopMyae

..-t.= (A {'H' FJ_— i‘f:,!'tm \

i

(4)

TAE ¢y MACCOBAA KOHUEHTPRUHR PACTBOPE  MApraHUOBOKHCIOrG

HaAJMA, BRlpameHdan B oM’ xpoma;

Vi —ofisem pacteopa coaw Mopa, nofaenenwuft & pacteopy
npofiu, cM*;

Ve —ofikesm pacteopa MaEpravioBoKHCAOrD HKaAWH, HIpacxofo-
u?nuﬂ Ha tHTposanWe MaluTRa pacreopa comnd Mopa,
Ml

K — cooTHOWEERE PACTBOPOR MAPraHUOBOKMCACTO KEAHR M £o-
an Mopa;

m — Maccd HABecHH npolm, T

242, Hopvua TOYHOCTH H HOPMATHEW KOHTPOAN TOMHOCTH onpeje-
JeHHA MAaccoROl QoMM xpoMa npHeeess 8 Taba. 1,
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3. ATOMHO-ABCOPEUHOHHBMR METOM

3.1, CymAeoCcTe METOOA

MeTon ocHOBAH HA8 WaMepenHn atoMmeol aGcopOuMH XpOMA B nOa-
MCHH 3AKHCh A30TA-AHETHACH NpH AAHHE BoSdHE 3579 A ¢ npenga-
PUTEARHREY pacTEOpeHHes npofs B ceprOl KHCAOTe,

32 Annapatypa, PEEAKTHEW H PACTROPH

AtoMyo-abcopOUBOHEB  COEKTPOMETP CO BCEMH  HHHAAGTEMNHO-
LTHMH.

Krcnora asorsas no FOCT 4461,

Kuenora dropretopotopoikas no [OCT [0484.

Kucaora ceprad no T 4204 ¢ pacteops | -4 0 1: 2

Kucnora conanaa mo TOCT 3118

Henezo MeraMIHiecKoe,

Pacraop meneaa [0 rfaw®: 10 r ®enesa pacTBOpRIOT WDH HATDE-
sauun B 40 cu? conmucll kMeaoTH, nprakpart § oM’ asoTHof KHedo-
Tel, PACTBOP EKHOATAT 40 YI4JEHHR OHECHIOH a34Ta, GIJ‘IBH':JIEHHHI:-E
PACTEOP NEPEHOCAT B MepHVIe Hoady sMecTEMocTeio | gm®, goawpalor
#ofodh A0 METHH H DepeMellHEANT,

Baunanns (V) oEcHi.

Pacreop eanagna 10 rfaw® IT.0 r oxcHaa panafna pacTBOPAKT NpH
uarpesanui B 100 ou’ conanofd xHCAOTH, NpHAWBAWT 5 oM azoTHof
EHCTIOTH H EHONATAT OO0 VI4AJeHHRE ORCHAOB A30Ta. EII.HBH{AEHH:I:{H pagc-
TBOP TEPEHOCAT B MepHY® Koaly aMecTHMoOCTENG | am?, Joanpamr
ED.,I:I_EIE' 40 MeTKH H MepeMellHEa T,

XpoM Metaganueckui,

Cragnaprawft pacreop xposma: 16000 r xpoma pacteopsmt n
30 cum? pactropa cepHoll KuenmoTe 12, OKMCARIT a30THOA KucaoTodl,
OHMTAPHEAWDT [ACTROD B0 HAYARE BRACHHA NAROEB l:-E]IIH-I.'.lﬁ EHCACTEL,
Coan PACTRODHIOT D Boje NpH HATPEEIHHE, OXASKAAWDT H NepCHOCHT
a8 vepHywo Konfy eMecTHMocTI0 1 aM®, DoAHBaKT DOADR 00 METEH H
NeEPEMeTHBANNT.
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Maccopan KOHUBHTPAUWA Xpoma b pacteope pasaa 0,001 rfem®.

33. [lpoBeaenwe aHAAHIA

3.3.1. Hapecky npofn saccoll 0,5 r nowellaior Bo @Toponjacto-
Belii CTAKAH AN 9aliky H3 NAATHHE WAK CTEKNOYTAepOAa, NPHAHBA-
o1 20 cm? pacreopa cepuofll kueaote |4, sares 2 em?’ droprerono-
AOPOLHON KHCAGTH, HATPEBAKT A0 PECTROPEHHA, NPRAHBAKT 8307
HYX KHCAOTY A0 NpeKpalledds BCTEHHBAMWA PACTBOPA M elle B Habw-
ok 2 eM’. PacToop SWNapHBAKT 10 DWISASHHA MAPOB CepHofl KHcao-
TH H OEAAMOAWT. JaTeM eodaH pacTeopmoT B 20 cM* Bojwm mpR Ha-
rPEBAHHHE B OXn2maawT, Pacrteop neperocAT B mepayvi koaly ame-
cramocTein 100 cm?, foaxBawT BOAOR A0 METHKH H ODepeMellHBAIOT.

Atomuylo abcopbudio XpoMa HIMEPRIOT DAPANAENBHO B PACTBODE
KOHTPOALHOTD ONLTa, DactRope npolu, PAcTBOPAX AAS TOCTPOEHHH
rpajgyHpoBoRHOrG FpadiEKa, pACTEOPE CTAHAAPTROM oOpa3LA NPH AAH-
e BoSHE 3579 HM B NAAMERH 33KHCh 230TA-ANETHAEH.

3.3.2. Mocne ByATAHWA 3IHEUeHHA aToMHOA afcoplumn pacTeapa
KOHTPOABAOMD ONBITA H3 3Havenus abcopbuve pacteopa npolm maxo-
ART WMACCOBVIO QOO XpomMa B ﬁpI:Jﬁ'E METOAOM CRABHEHHE CO CTARIAPT-
HbiM OOPAILOM, ¢ XHMHEGCKRM COCTABOM, COOTBETCTRYIONIHM Tpebosa-
HHHY WACTOAMIErG CTAHAPTA, HANH METOACM rpalyHpoBoYHOTO rpadm-
Ha, HAH METOIAOM Ao6aRoK,

33.2.1. llpy npEMeneHAH METOIA CPABHEHHS HABECKY CTAKRAPT-
HOCG ﬂﬁpEEl!I-B MPOBOAAT Yepe3 BCe CTAOHH AHAIH3IA, HKaK YEAIAHO B
m 3.3.1.

3.3.22, Tlpy npuMeHenHd MeToLa rPAIYHPOBGUHOND FpadHKa B pAa
CTAEAHOR NOMELIAKT PACTBODE BANANHA W AKETe3a B HOJAHWECTBAaX, Co-
OTHETCTEYWILNMY HX CONEPMAHAAM B npofe, cTARAAPTHHA pacTeop xpo-
Ma, coraacHo taba, 2. B oM cTaKaH CTAaHAAPTHHE PacTBOD XpoMa
He nomensioT. Bo sce cTakanw nprassawT no 20 cv? pacteopa cep-
gofl wACAOTH |4 H JAAes MOCTYOAKT, KAE yEazado 8 0 330

Tatnuma 2

Mapcotnax g0an Tpous, % ,k M:mﬁ:t:lmi::l' Eﬁmﬁup‘?iﬂﬁﬂ
]
Or 8.3 x0 0.6 nemos 1.5—38 -3
Co. 86 » 15 » 30==T7.5 3—8
* b * 30 2 T5—15 B—IE

FpapynpoBoyaWi rpadUK CTPOAT N0 Pe3VALBTATAEM, NOAYIEHHLM
nocAe BHYATARHA 3HA4eHAR a0copfuHH pacTBOpa, He cOfepMallero
€TANAAPTHEA pACTROp XPpoMA, M3 3HaYeRAR abcopbumy pacTROpoOB, o8-
Depaliiy CTAHAAPTHHE PACTBOP, W COOTBETCTRYRMIMM HM MAEscaM
Xposia.

P 23235, Tlpa nprsesesnn werola aobasoX X HapecHe npobH A0-
SapifoT TAKDE KOJHYECTEO CTAMAAPTHOTD PACTBOPA XpoMa, dTobwH
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arayenne atoMmdoll afcopfurn npofs o 100ABAEHNEV CTARAAPTHAITD:
PACTROPA COCTABAAAD He (oAee ABVXKPATHOIO 3Hauennd artomuol ab-
copGuun pacteopa npofh W HAXOIWIOCE B AHHEAHOM LIHANASOHE rpa-
aviposounaro rpadimka, Janee anaans nposorat no n. 3.3.1

J4, OGpalorka pe3yibTaTOR

341, Maccosywo dosm spoMa (X} B DPOUEHTAX, ONPeaeIReMyn:
METOROM CHABHEHEH, BHYHCARIOT No popwyae

xl ='..."*_{..pl.-:-':..—.'[:l:I—:':I 15}

rae A — ATTECTOBAHHOE 3HAWEHHWe MACCOBOA A0AW XpoMa 8 CTaH-
papraoM ofpasue, %,
D — snauenne atoMuol adcopluns pacTeopa npolsl
— spaqense atoMuoR  abcopSuun  pacTROpE KONTPONLHOMD
OTETE;
Dy — awavenpe atoMuoll abcopfuwy PAcTBOpa CTAHAZPTHOIG 0O-
pasua.
3.4.2. Maccosyw gomw xposma (Xi) B MpOUEHTAX, ONpeledReMY-
METOADM TFPALyHPOBOMHOTO rpadHKa, BEYHCAAKT No Qopuyne

Xy =m0 100, (6)
I
TRE M) — MACCA XpOME, HalJeuHaRn No rPaLyHpoBodHOMY TpadmKy, 15
MM Matca HaBelKM npobu, r.
3.4.3. Maccosyw momo xpoma (X} B NpoUEHTAX, ONpPEENfeHys
MeTogoM A00aBOK, BHYHCAROT no popMyae

x,=2e(0=04 1pg, (7)

(D=0 em

rae m: — MACCa XPOM3 B CTAHAAPTHOM pacTBope, nobapaeHian &
npobe, r;
D — auauedwe artomuoll afcopfume pacroopa npobu fe3 lo-
fiaBAeHHA CTARAADTHOTO PACTBOPA XPOMA;
Dy — 3pauexne atomuofl abcopbum  pacTROpPE KOATPOMLRHOID
DNETA;
[y — suauene atomuol abcopbuud pacreopa npobw ¢ Aofae-
JAEHHEM CTAHAAPTAOG PACTBOPA XpOMA;
m — Macca HaseckH npofw, T
344, Hopww TOMHOCTH H HOPMATHBH KOHTPOAA TOMHOCTH Onpe-
feAeHEs MaccoBOR SodH xpoma npHeencas & TaGa, L
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