YOK 669.15—194:546.56.06:006.354 rpynna B39
FrOCYRAAPCTBEHHBH CTAHBAPT COI3IA CCP

CTARM NETMPOBAHHBIE U BLICOKOREFUPOBAHKLIE FOCT
MeTtoanl onpegeneuns megm |235 5__78*
Alloyed and high-alloyed steels. B3aameH
Methods of copper determination FOCT 12355—56

KPOME ODWMX YKAZAHMM
OKCTY 0809

Nocranosnenmem locypapcrsedHoro komuteta CCCP no crangapram or 23 HosOpa

1673 r. N2 3081 cpoKk BBEAeHHUA YCTAHOBNEH
¢ 01.01.80

liposeped B 1984 r. Nocranosnenuem Toccranpapra or 15.08.84 Ne 2877 cpox

Aescrena npopgrieH
Ao 01.91.95

HecobnioeHuKe CTaHNaAPT3a NPeCneAyeTCs NO 3aKOHY

Hacrosmuli craHzapT yCTaHaB/AHUBaeT 3KCTPAKIHOHHO-(POTOMETPH-
yecKuii MeTon onpenescHHss Meau (npum Maccosux poasix or 0,01 mo
0,10%), doromerpuueckuit meron (npum maccoBbix Jgoasx ot 0,10 go
1,00% ), nonsgporpaduueckuit MeTox (npH maccoBbix aonasx ot 0,01 o

2,00%), Turpumerpuuyeckuii Metrox (ot 1,00 mo 4,00% ), rpasumerpu-
yeckuit Meron (npu maccoeumx poasx or 0,30 mo 4,00%) u aToMmHO-
aGcopbunonunit Meron (nmpu MaccouXx jgoasx ot 0,10 mo 4,00%).

1. OBLLUME TPEBOBAHUS

1.1. O6uue TpeGoBanusa K Merogam anaausa—ro [ OCT 20560—381.

2. SKCTPAKUMOHHO-DOTOMETPUUECKMA METOJ ONPERENEHUS
MEAM {0,01—0,10 9}

2.1. CymuocTep MeTOXA
Mertoa ocnoBaH Ha o0pa3oBaHHH B aMMHa4yHoM pactBope (pH 8,50—
9,0) OKpallleHHOro B KeJTHIH LBET H KCTPArHPyeEMOro XJopopopMOM

M3naHne ouumanbHoe Mepenevarka BOCNpeilEeHa

*
* Iepeusdanue mapr 1986 e. ¢ Hamenenuem M 1,

yreepaucOcurtim 8 aseycre 1984 e (HYC 11—84).
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Crp. 2 rOCT 12355—78

KOMIJIEKCHOTrO coennHenla Meau (II) ¢ auatuapauTuokapbHamMaToMm HaAT-

piid.

KpeMHu#, BosabpaM, HHOOHI, THTAH OTACASAIOT KHCJAOTHBIM THAPO-
N13cM. Bausgxpe aJioMHHHSI, MoOJUOAeHa, HHUKEAs, XpoMa, xkeje3a H
Mapraiua, Mellaluiux onpegeseHuio, VCTPaHsoT 100aBaeHHeM JUMOH-
HOKHUCJIOIO aMMOHHA U TPUJoHa D.

22. Annapatypa, PEakKTHUBB H PaCTBOPH

CrnekTpoQoTOMEeTp, CHEKTPOMOTOKOJOPUMETP HAH (OTOIJIEKTPOKO-

JOPUMETD.
Kucaora consnast no IT'OCT 3118—77 uaum KuUcaoTa COJIIHAs OCO-

601 uucrotrel o I'OCT 14261—77.
Kucsaorta azotdasg no [[OCT 446177 uau KucaoTa a3zoTHas ocobon

yuctoThl o I'OCT 11125—84.
Kucaora cepuas no 'OCT 4204—77 nan xucnora cepHasg ocoboi

yucToTh 1o [ OCT 14262—78 u pasbasaennaqa 1:1.
Kucaora oprogocdopuas no 'OCT 6552—80.

Ammuak sBoaubin no 'OCT 3760—79.
Coap paunatpueras stuaenauamud — N, N, N’, N’-terpaykcycuo#

KucloThl, 2-BoaHas (tpuaon b) nmo I'OCT 10652-—73. Pacrsop 10 r
TPUJOHA b pacrBopsaioT npu ciaabov HarpeBauuu B 100 Mg Boaw U -

JBTPYIOT,
AJIOpodopM.
Juatunaurnokapbamar narpus no IOCT 8864—71, 0,1 u  0,5%-

HBIH DACTBODHI, CBEXENPUroToOBJeHHBIE,
AMMOHHI JUMOHHOKICAHH, ABy3ameunleHnblid no 'OCT 3653 —78,

25% -uniii pactBop. PacTtBop oummialor or npuMeceil TAXKeJBIX MeTaJl-
JIOB B BHJAE HX AHATHAAHTHOKapOaMaToB 3KCTpakKuueH xjaopodhopMoM
B JeJIHTEJNbHOH BOpoOHKe BMecTHMOCThIO H00 cm2. Hdast atoro Kk 250 cm?3
pacTtBopa A00aBJasAlOT pacTBop aMMHuaka g0 pH 9,0 no yHusepcasbHO-
My HHAHKaTOpy, 25 cm® (,69%-HOro pacrsopa AMATHAAUTHOK2pOaMarTa
Hatpud, o0 cMm3 xjopodopMa N SHEPrHYHO BCTPAXHBAIOT B TeueHHe 2
MHH. BogHOMY H XJOPOMDOPMHOMY CJIOAM AAIOT OTCTOSATLECH. XJ0podop-

MHBII cI0H OTOpachiBAIOT.
Kenes3o kapbonuanHoe paauotexnuyeckoe nmo [OCT 13610—79

0C. Y.
Mepnr Metananueckas no 'OCT 546—79.

Menn cepHOKHCaAada, cTaHAapTHLIE pacTBOPH A u b.

PactBop A. | r MeTrajJuueckoil Meau pacTBOPSIOT NIPH HarpeBaHWH
B 20—25 cM?® asorHoit kuceaoth 1:1, nobasasior 30 cm3 cepHO#t KHCJO-
Tel 1:1, BHIMApPHBAIOT O BHIAEJEHUs ee mapoB u oxJaxaawr. Ocro-
DOXKHO IIPH NIOCTOSIHHOM nepeMmeluinBanuu JobasisiorT 100 cMm3 BOaH.
Pactsop nepeHocsT B MepHYIO KoJIOy BMECTHMOCTBIO 1 AMS, oxJdaxKna«
IOT, JOJIUBAIOT HO METKH BOAOH H NepeMellldBaIoT.

] ¢cm® pactBopa A copepxHT 1 Mr Menm.
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roct 12355—78 Crip. 3

Tadbauna 1

i | Pazbasienne, cM3 (aNuKBOTHAS

Muaccopas aocas Mmenn, 9% Macca HaBecsn, r 4acTh PactBopa paBHA 5 cMI)
Ot 0,01 no 0,03 | 0,5 50
Cs. 0,03 » 0,05 0,5 100
» 0,05 » 0,10 | 0,25 100

Pacreop b. 10 cM3 crangaprHoro pacrsopa A nNOMelIaOT B MEPHYIO
K010y sMecTUMOCTRIO 100 ¢M?, ZONHBAIOT JO METKU BOAOH I NepeMellln-
BAlOT.

| em3 pacteopa b comepxkut 0,1 Mr mesu.

HMuankaTop yHHUBepcaJbHbIH, OyMara.

( MameHeHHaa penakuusa, Mam, Ne 1),

2.3. llpoBsengenue ana.Jausa

Hapecky cTaJqiil B 3aBICHMCCTH OT MaccoBod jgoau Meiau (rabJa. 1)
NOMEUIAIOT B CTAKaH HJAH Koa0y sMecTHMOCThIO 200—300 cwm?, npuan-
BaloT 30 cM3 COJSIHOH KIIC,I0THI, HAKPHIBAIOT YACOBBIM CTEKJOM H Har-
PeBalOT N0 PACTBOPEHUS HaBECKH. 3aTeM, CJerka CABHHYB HaCOBOE
CTCKJIO, OCTOPOXKHO MPUJHUBAICT 4d30THVIO KHCJOTY A0 TpeKpallleHHs
BCIEHMBaHHUSI pacTBopa H H3O0BITOK 2—3 cMm®. PacrBopn oxaaxkpaior,
nobaBasoT 15 cm?® cepHoil kucaote, 10 cm3 oprodochopHOH KHCIOTH
(IpyH MaccoBoil foJe Boab(dpamMa B ctanu Oogee 3%) H BHIIADHBAIOT
PacTBOpP A0 Hauasia BhillejieHHd apoB cepHofl KHUCHOTH. PacTtBop OX-
JaXkaawT, OCTOPOXKHC a06apagT 25-—30 cMm? BOAB NIPH HepeMelllnBa-
HUHM M HarpeBaloT JIO pacTBOpCHlst coJel. PacTBop nepeHocsiT B Mep-
HV1I0 KOJ0Y BMecTHMOCTRIO 60 nau 100 cM?®, oxaaxapawT, AOJUBAKOT IO
METKH BOIOH U TIIepeMellinBaloT.

PactBop duabTpvior uepes ABa CYXHX GHAbTpaA «6ejgasg Jeurtay B
K010y BMecTUMOCTBIO 100 cM?®, ¢criosflocHYB K010y HepBBIMH NMOPLUSIMH
duabTPpaTa.

AJINKBOTHYIO 4acCTh DPacTBOpPa O ¢M® NMOMeNIaloT B CTAKAH BMECTH-
mocThio D0—100 cm?, npuanearmt 10 cMm3 pacteopa 25% -Horo JAuMoOH-
HoKiicnoro amMoHud; 10 o3 pacTBOpa TpuJioHa b, nepeMemIHBaOT H 10-
O0aBasiOT pacTBOp aMMHaka 10 pH 9 no ywuBepcaJbHOMY UHIHKATOPYV.

PacTtBop mnepeHOCAT B JIeJHTENbHYIO BOPOHKY, HOJHBAIGT BOABI HO
obbema 60—70 cMm®, npubasasor 5 cm3 0,1%-noro pacrteopa ausTHI-
auTnokap6amara HaTpug U 3KcTparupyior 10 cm?® xjopodopma, sHep-
F’MYHO BCTPSIXHUBAs PacTBOp B Teyehune 2 MHH. BoaHoMmy M xJ0podopM-
HOMV CJIOAM JaI0T OTCTOYTLCH U CAUBAIOT XJOPOGOPMHEINA cJofi B Cy-
XVI0O MepHYIO KoJ6V BMecTHMOCTBIO 25 c¢M?. K ocraBlieMycs B Jesu-
TE€JbHOM BOPOHKE BOJAHOMY pacrsopy AoOaBasiioT 5 cMm3 xjaopodopma
U CHOBA BCTPAXURAWOT ero B TeyeHue 2 MuH. [locae orcrausauuga pacr-
BOPA XJOPOMGOPMHBIN CN0i CAHBAIOT B TY Ke Koaby, 4TO H nocse nep-

93



Ctp 4 rOCT 12355—78

BOH 3KCTpaKUMH, NO0JAUBAKT 00beM O0O0BheJHHEHHBIX 3KCTPAKTOB XJOPO-
GOPMOM A0 METKH H NepeMeUIHBaIoT.

OnTHYecKyio NJOTHOCTL PacTBOpa HU3MEPSIOT Cpaly Iocjie 3KCTPakK-
IIMH HA CIeKTpodoTOMEeTpe HJH CIeKTPOoMdOTOKoJOopuvMeTpe Ipu A=436
HM HJAH (OTO3JEKTPOKOJOPHMETPe €O CBETOPHABTPOM, UMEIOLIUM OO0-
JJaCTh NPONYCKAaHHS B HHTepBaJie AJHH BOJH oT 330 mo 430 HM, B KIO-
BeTe ¢ TOJMIIHHOI norJonlamuiero ciaos 20 MM, NIPHUMEHSsI B KayecTBe
pacrsopa cpaBHeHus xJopodopm. ComepxkanHe MedH HaAXOAAT IO rpa-
IYUPOBOUHOMY I'padUKy ¢ yueTOM IONPaBKHU KOHTPOJBHOIO OIKITA.

2.2; 2.3. (U3MeHenHas pepakuusi, Uam. Ne 1),

2 3.1. TlocTpoenue rpaayHpOBOYHOrO I'paduka

B cemp ctakaHoB uau kKoad smecTuMocTLio 200—300 em?® nomenia-
10T 110 0,5 r KapOOHUABHOTO KeJie3d. B 1ecrh CTaKaHOB HAH K0J0 I'pH-
JuBaloT nocaexosatesabHo 0,9; 1; 1,0; 2: 2,5 u 3 ¢M® craHgapTHOro pa-
CTBOpAa D CEepHOKHCJION MenH, uto coorBercrsyer 0,05; 0,10; 0,15; 0,20;
0,20 u 0.30 Mr meau. CeabMOH CTaKaH HJIM KOJ0a CAYKHT AJsI IpOBe-
JIeHUsI KOHTPOJILHOTO anaJjunsa. Bo Bce cTakaHbl WM KOJOH NIPHAUBAIOT
no 30 ¢v® COJNSAHON KHUCJOTH, CTAaKAaHBl HAKDPBIBAIOT YACOBRBIMH CTeKJAa-
MH U PACTBOPSIOT HABECKH NPH HArpeBaHuu. 3aTeM, CJerka cJABUHVB
YAaCOBbI2 CTEKJa, OCTOPOXKHO NMPHJIHBAIOT a30THVIO KHCJIOTY A0 HpeKpa-
H(eHHs BCTIEHUBAHUSA PACTBOPOB U H30OBITOK 2—3 CM°.

Pacrsoprel oxJaaxnawt, 100aBasgioT Mo 15 ¢cMm® CepHON KHCJOTHI, IO
5 cM3 optodocdhopHOH KUCTOTH (IIPU MACCOBOH J0Je BOoJbdpamMa B CTa-
au 6osee 3% ) u BRIMADUBAIOT A0 HauaJa BLIJAEJEHHS IapoB CEPHOI
KHCJOTH PacTBOPHI 0XJaxKaalT, ocTopoxkdo Aobapas.ol mo 25—30
CM°® BOAB NpU NepeMEHIUBAHHH H HarpeBaioT O PAacTBODEHHS COJIEH.
PactBopw nepeHOCST B MePHBIEe KOJIOH BMecTHMOCTBIO 50 ¢M2, oxJaxK-
JaloT, JOJIUBAIOT JO METOK BOJOH M mepemelinsalorT. Jlajsee aHaJ u3
MPOAOJNKAIOT, KAaK ykKazaHo B n. 2.3, HauuHas cO0 cjgoB: <«Pacrtsop
GHABLTPYIOT Yepe3 ABa CyXuX puabTpa «besasg aeHTa»

N3 3nadgeHHS ONTHUECKOH IIJIOTHOCTH aHAJH3HPYeMbIX paCTBODOB
BHIUNTAIOT 3HAYCHHE ONTHYECKOH NJIOTHOCTH KOHTPOJBLHOrO OIBITA.

[Io maiineHHBIM BeJUYHHAM OITHUYECKOH IJOTHOCTH H COOTBETCTBY-
IOIIMM UM 3HAYEHUAM KOHUEHTpalUUH MEAH CTPOAT TIpaavHDPOBOUHBIIM
rpadux.

24 Ob6paboTKa PE3YVJNbTAaTOR

2 4.1. Maccosyw nono Mean (X) B NPOUEHTAX BHIUHCASIOT MO HOP-

MyJie

m, 100

‘a" ———  _———
>
m

re m-—macca HaBeCKH CTaJH, COOTBETCTBYIOINAA (POTOMETPHPYEMOH
AJJUKBOTHOH YacCTH pacrBopa, Mr;

m;—viacca MeIH, HaHAeHHAasl N0 rpaiyHpOBOYHOMY rpaduxy, Mr.
(H3menenHas pepakuusn, Uam- Ne 1),
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FOCT 42355——78 Crtp. 5

2.4.2. AGconloTHRIE [ONyCcKaeMble PAaCXOXKIEHHSI MeXAy KpPanHHMH

H3 TpexX MapaJiieJbHBIX Pe3yJbTaTOB NPH NOBEPHTEJLHOH BEDOSITHOCTH
P=0,95 He noJXHB NpEBHIIIATL 3HaUeHHH, YKa3aHHHX B TabJa. 3.

3. HDOTOMETPUUYECKUMA METOR ONPERENEHUSA MEAM (0,10—1,00 %}

3.1. CymmHocTs MeTOLA4

MeTton ocHOBAaH Ha 06pa30BaHUM B aMMHAauHOM pactope (pH 8,0—

9,0) OKpamieHHOTO B XKeJiTHiI LIBeT B CTAaO0HJNU3HPYEMOIO KeaaTHHOM
KOMIIIEKCcHOro ceeaunedus Mean (I1) ¢ pustuaguruckaphHamMmaroMm HarT-

pusg. Mewarwlnee BAHSHHE XKeJe3a, XpoMa, HHKeJs, BaHaAUSA, MOAHOD-
HeHa, MapraHua, aJiIOMHHHUST VCTPAHAIT MNOpPeABapUTEIbHBIM OTIe/e-
HHEeM MeIH B BHIe cyJbhHIAa cepHOBATHCTOKHCALIM HaTpHeM H N00aB-
JeH’ueM JHMOHHOKHCJOIO aMMOHHUS.

Kpemunit, sonsdpam, HHOOHHA, THTAH OTAENSIOT KHCJIOTHHIM FHAPO-
JIH30M.

(Uzmenennas pepakuus, Uam. Ne 1),

3.2. AnnapaTtypa, peakTHBB H PaCTBODH

CrnekTpodoToOMeTp, CHEeKTPOPOTOKOJOPHMETD HJH (POTO3JIEKTPOKO-
JJIOPUMETD.

Kucaora coasigasg no 'OCT 3118—77 uam KUCJIOTA COJNSGHAS OCO-
6o#t uncrote no IOCT 14261—77, pazBasaendasa 1:1.

Kucaora asorHas no N'OCT 4461—77 uiu KHCJ0OTA a30THAst OCO-
6ot uucrotH o [ OCT 14262—78 u pasbasnennas 1:1, 1:4, 1:50.

Kucnora oprodocdopnas no FOCT 6552—80.

Ammuax soausiil no 'OCT 3760—79.

CnupT NOJUBHHUNOBHH, pacTBOp ¢ MaccoBOl none#t 0,29

Kucnora sgumonunas no F'OCT 3652—69, 20% -ubii pactsop.

Hduatnapuruokapbamar patpusa no I'OCT 8864—71, 0,6% -ubiii pacr-
BOD CBEXKeNPHUIOTOBJIEHHLI.

JKeaeso kap6oHuabHOe, 0co6CH YIICTOTH.
Menn merannauueckas no 1 OCT 546—79.
Menpb cepHOKHCJHasi, crapaapTHel pactsBop A. 1 r Merannndeckol

MeJH pacTBODSIOT NpH HarpeBaHuH B 20—25 cMm® a30THOH KHCJAOTH

1:1, nob6apasior 30 cM3 cepuceii KucnoTH! 1:1, BEIMapuBaloT A0 BhLigeJe-
HHs ee IIapoB H OxyaxiaawT. OCTOPOXHO INPHU NOCTOSHHOM Ilepeme-

musanun jgodasasoT 100 cm® Boanl. PacTBOp nmepeHoOCAT B MepHYIO

KOoA0y BMeCTUMOCTbIO 1 AM®, OXJaxkKgawT, J0JHBAIOT 10 MeTKH BOJOCH H
nepeMelinBaloT,

| cm3 pactBopa A cogepxurtr | Mr menu,

Pacteop b. 10 ¢M3 craznaprHoro pacrsopa A nomemiarmr B Mep-

Hy10 KO0y eMmectumocThio 100 ¢m3, nonuBaoT A0 MeTKH BOLOH U ne-
peMELIHBAIOT.

] cm® pacrBopa b coxepxkut 0,1 Mr menu.
Hatpuit ceproBatrcToKucabil, 30%-HuI# pacTBoP.
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Crp. 6 TOCT 12355—78

Tadbanuma 2

Maccygas g019 MeAH, % Macca HaBeCkH, r ANMMKBNTHAY 4Yacrth, cM3
Or 0,1 g0 0,2 0,2 20
Ce. 0,2 » 0,4 0.1 20
» 0,4 » 0,8 | 0,1 10
» 0.8 » 1,0 0,1 5

Kaauft nupocepuokucaniii no F'OCT 7172—76.

Kematun no 'OCT 11293—78, 0,5% -ubiii pacTBop, CBEMKENPHIO-
TOBJIEHHBIH.

3.3. lipoBenenne aHagu3za

Hapecky cTaJiu B 3aBUCUMOCTH OT MaccoBod Aouau mean (T1abj. 2)
IOMENIA0T B CTakaH HJAH KoJaby BMectuMocthio 200—300 cm®, npunu-
BaoT b0 cMm® cepHOH KHCAOTH l:4, HAaKpBIBAIOT YaCOBBIM CTEKJOM, OC-
TOPOXKHO NPUJHBAIOT 3—O CM3 a30THOHU KHCJOTHI H BBHIIIAPDHBAIOT A0 MO-
ABJICHHT NApOB CEePHOU KHCJOTH. Ecau cranb He pacTBOPSCTCS B Cep-
HOH KHCJO0Te, HaBeCcKy pacTBOpsiioT B 20 c¢m? coasason u 5—10 cMm3 azor-
HOM KHCJOTHI, a4 3aTeM OCTOPOXKHO NPUAUBAIOT 1D ¢cM® cepHON KUCJIOTHL
u 10 cy® oprodocdhopHol KHCIAOTH (MOCJAEAHIOI IIPU MAacCCOBOH IOJe
BoJb(ppamMa B cradasx Oosee 3%) M BHIIAPHUBAIOT PACTBOP A0 BhHIIeJe-
HHA IapoB CEepPHOH KHCHOTH. COAepKHMOE ¢TaKaHa UJaH KoJaOBl OXJdaxK-
Jal0T, OCTOPOXKHO NpH nepeMelingauuy npuausaiot 80—100 e¢m?® Boawl,
HArpeBawT JA0 PAaCTBOPEHHUSA cOJeH U OT(PHUJBTPOBBEIBAIOT OCAA0OK KpPEeM-
HEBOH, BOJb(MOPAMOBOH, HHOOHEeBON KUCJOTH Ha OuJabTp «beJsast JeHTa».
Ocanok npoMmbiBaior 7—38 pas ropsidein cepuoil kucaoroil 1:50, cobu-
past GHJABTPAT U NPOMBIBHYIO XKHIAKOCTh B CTaKaH BMeCTHMOCTbIO0 300—
400 cm®. ODuapTp ¢ 0cagKoM oTOpaCHBAIOT.

K noayuyegHomy ropsiuemy pactsopy npuauator 40—50 cm3 30%-
HOI'0 pacTBOPa CEPHOBATHCTOKHUCJOIO HATPUA U KHOATAT J0 IOJHOH KOa-
I'yJAsIHA OocaikKa CEepPHHCTOH MEAH M CepHl H IIPOCBETJICHHUS pacTBoOpa.

PacTBop ¢ 0CAafKOM OXJAa¥AA0T, 0CAN0K OTOHOUILTPOBHIBAIOT HA
(puabTp <«6eJias JICHTA» H NpoMbiBalT 6—38 pas ropsyedl BOJIOH.
PUabTp ¢ 0CaAKOM MoMeulaioT B (ap@PopoBLIH THUIEJAb, BBEICYIUUBAIOT
H 030Js10T. Ocanox npokajausant npu H500—550°C u cnsapasior ¢ 2—
3 I MUPOCEPHOKHCJIOro KaJjuda. IlnaB pacrTeBopsaoT B cTakaHe BMeCTH-
MocThio 100 cm3 B 15—20 cMm?® conguol kucaotel l:1, no6asasor 10—
15 cm® Boxpul. PacTBOop HarpeBaloT 70 NMOJHOTO PacTBOPEHHS IJIaBa, Ie-
PEHOCAT B MePHVIO Kojab0y BMecTuMocTbhbio 100 cMm3, oxaazxkaawoT, HOJH-
BalOT 10 METKH BOJOH H nepeMeluupaloT. PacTtrop ¢uiabTpyioT uyepes
JIBa CyxHUX ¢HJAbTpa «0esas JeHTa» B CyxHe KoJOBl, oTOpacuiBas mnep-
Bble TOPUHH (PUAbTpPATA. AJHKBOTHVIO 4ACTh PACTBOPA NOMENIAIOT B
MepHyI10 K010y BMecTtuMocrbio 100 cm?®, pobamasior 15 ¢cm®  pacrsopa
JMMOHHO¥ KHUCJOTHI, 10 ¢cM3 pacTBOpa xKesaTtHHa uau 15 cm® pacrsopa
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rocr 42255—78 Cip. 7

MO JNBHHHUJOBOTO cnupra ¥ 15 cMm® pacrsopa amMHaka. Pactsop mnepe-
MeninBaoT, nobasasior 10 cMm® pacrBopa ausTHAAUTHOKapbaMaTa Har-
PHUA, JOJUBAIOT BOJACH 10 METKH, IepeMelIuBalOT.

ONTHYECKYIO MJIOTHOCTH pacTBOpa H3MepAIOT Ha CIEKTPO(OTOKOJIO-
pumeTpe npu A=453 HM HJU HA (HOTO3/JEKTPOKOJODHUMETPe CO CBETO-
GHUABTPOM, HMEIOUUM 06J1acTh NpoNnycKaHus LJAHH BOJH OT 420 no 490
HM B KIOBeTe ¢ TOJIIHHOMA norgouiaiuiero caost 30 MM. B KadecTBe pacr-
BOPA CPABHEHHS HCIOJBL3YIOT PAacTBOP KOHTPOJBHOrO onbiTa. Maccy
MeIH HaXOASsIT MO IrpaAyupoOBOYHOMY rpadHuKy C yUeTOM INOIPaBKU KOH-

TPOJBHOTO ONLITA.
3.2: 3.3. (M3meHeHHas penakuusa, Uam. Ne 1).

3.3.1. IlocTpoenne rpaayupoOBOUHOro rpaduka

B BoceMb cTakaHoB WU KOAO BMecTHMOCTbIO 250—300 cM® nome-
maoTt no 0,1 r kapbouuapHoro xejesa. B ceMb CcTakaHOB HJIU  KOJO
NPpUJAHBAIOT NocJaegoBareabno 1, 2, 4, 6, 8, 10 u 12 cm® cTawmapTHOro
pacTtBopa b cepuokucsaoir Mend, uto coorBercTByer 0,1; 0,2; 0.4; 0,5;
0,8: 1,0 u 1,2 mr Meau. BocbMO#l cTakan UM KOJA0A CAVIKHT AJA NPO-
BeJleHUsT KOHTPOJIbHOI'O onbiTa. Bo Bce cTakaHL HJU KOJOBL MPUHJIUBA-
0T o 20 cM® COMFIHOW KHCJIOTHI, HAKDBIBAIOT YAaCOBBIMH CTeKJaMH H
DacCTBOPSIOT HABECKH NpPHM HArpeBaHHH. 3aTeM, cJerkKa CABHHYB 4aco-
Bble CTeKJia, OCTOPOKHO MPHUHJHUBAIOT a30THYX KHUCJAOTY A0 Npekpalie-
HHSI BCIeHHBAHHS pacTBOPOB H H3O6BITOK 1o 2—3 cm®. PacTBophel 0x-
JaxaawT, no6asasoT no 10 cM3 cepHOH KHCJIOTH H MO 5 cM® opTodoc-
JdopHOH KHCJAOTH (TIOCAEIHIOI TIPH MAacCOBOH J0Jie BOJAb(pPpamMa B cTa-
Jsx 6osaee 3Y% ) # BLHIMapHBAIOT pacTBOPLI N0 HauaJaa BBAeJIeHHS Iia-
POB CepHOH KHUCJAOTHL. [lajiee aHanu3 NIPOJOJIKAIOT, KaK VKAa3aHO B
n. 3.3, HayuHas co ¢JioB: «CoaepKHMOe CTaKaHa HJH KOJOB 0XJaxK1a-
I0T, OCTOPOXKHO Ipu nepeMemiuBanuu npuiausaior 80—100 cm3 BoaHh,
HarpeBawT N0 PACTBOPEHUS COJEH . . . ».

M3 3HayeHHusT ONTHYECKOH IJIOTHOCTH aHAJH3UPYEMBIX DPACTBOPOB
BLIYHTAIOT 3HAYEHUe ONTHUECKOH IIJIOTHOCTH KOHTPOJBHOro oneita. llo
HalJeHHBIM BeJHUHHAM ONTHYECKOH NJOTHOCTH H COOTBETCTBVIOIIHM
UM 3HAYeHUAM KOHUEHTPAUMH MEAU CTPOAT IPaAVUPOBOYHHIU rpadux.

3.4. ObpaboTKka pe3yJgbTaTOB

3.4.1. MaccoBywo nonio Mmeau (X) B npoueHTax BHIYHCASIOT 10 (HOp-
MyJie
m, - 109

m b

X—=

raie m-—macca HaBeCKH CTaJqH, COOTBETCTBVIOULAA (OTOMETPHPYVEMOH
AJIMKBOTHOH YacCTH pacTBOpa, MT;
Mm;—macca Mead, HauJeHHast N0 TPajyHUPOBOUYHOMY TI'padHKY, MT.
(M3menennasa pepakuust, Usm. Ne 1).
3.4.2. AGCOJIIOTHBIE JONYCKaeMble PACXOXKACHHS MeXIy KpaiHHMH
M3 TpeX NapaJjjejbHbIX Pe3yJbTaTOB NPH AOBEPHTEJbHOH BEPOSITHOCTH
P=0,95 ne no/XHB npeBbIIATh 3HAYEHHH, YKA3aHHLIX B TabJ. 3.
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4. NMONKPOTPADUYECKH METON OTNIPERENEHHUSA MEIM (0,01—2,009,}

41. CymuocTs MeTOzZa

MeTo ocHOBaH Ha ocaxKIAeHHH MEOH B BHAe CyJabdHZa CepHOBA-
TUCTOKUCABIM HATPHEM H OTHAEJEHHH 0calka (PUIALTPOBAHHEM OT XKeJe-
3a, Xpoma, HUKeJ s, BAHAAHS U DsAda APYTUX 3JeMeHTOB. AHaJH3 3a-
KaHUYUBAalOT NoJsaporpaduposanieM aMMHadHOro KOMILJeKca MedHn TIpH

NoTeHUuage TMNOoJyBONHH (nHka), paBuom — 0,45 B (oTrHOocuTesanHO
PTYTHOro aHona).
42. AnnapaTtypa, PeaKTHBB HW PacTBODL

Ilonstporpad 3JeKTpOHHBIH.

Kucnora coasnas no 'OCT 3118—77 uau kucjaora coastHas 0co-
6oit unctotThl o I'OCT 14261—77 w pasbaBaenHas 1:1.

Kucyora asotHasst nmo TOCT 4461-—77 uaud KUCJIOT2a a30TEasdg 0OCO-
Geit vuerorel o 'OCT 11125—84 u pas6aBaennas 1:1.

Kucsora cepuaa no 'OCT 4204—77 uau xucjaora cepHasg ocoboi
ypctoThl 1o 1 OCT 14262—78 u pasbasnennas 1:1, 1:4, 1:9 u 1:50.

Ammuaxk, Boaubii pactsop nmo I'OCT 3760—79.

HaTpuli cepuoBatucrokucaniii, 30%-Hu1it pacTBop.

Kaguii nupoceprokucant no 'CCT 7172—76.

Harpuii cepuncrokucanii (cyabdur natpusa) 6e3poaubiii no 'OCT
425—70.

Henarun no T'OCT 11293—78, 0,5%-Hblif pacTBOpD.

JKeseso kapGonuanHOoe paauortexuudeckoe no I'OCT 13610—79,
OC. 1.

Menp meranauueckas no 'OCT 546—79.

Menp cepHokHcaast, cTaHjgapTHbie pacTBopel A H b.

Pacteop A. 1 r MeTtanauuyeckoid Mead pacTBOPSIIOT NPH HarpeBaHUH
B 20—25 cMm® asotHolt kucaotH 1:1, nob6asasor 30 cM3 cepHOH KHCJO-
TH 1:1, BHINAPUBAIOT JO BHIAEJEHUS €e NapoB H oxJAaxXaanT. OCTopoxK-
HO TIPH TNOCTOSIHHOM NepeMelnnBaHHu pobasasitor 100 cm® Bogm. Pacr-
BOD NepeHOCsIT B MePHYI0O KO0y BMECTHMOCTBHIO 1 AM3, 0XJaxKaaioT,
JOJIHIBAIOT 10 MEeTKH BOIAOU H NepeMelIuBalorT.

I eMm3 pactBopa A comepxkur I Mr menu.

Pacreop b, 10 c¢M® cranpapraoro pacrsopa A noMeulaloT B MEPHYIO
K00y BMecTuMocCThiO 100 cM®, HOJHBAIOT A0 METKH BOJIOH H IepeMe-
HIHBAIOT.

1 cm3 pactBopa b comepxut 0,1 mr menn.

4.3. [IpoBeneHue aHaJau3a

Hasecky cranm

0,5 r npu maccoso#t gone meau ot 0,01 mo 0,2 9%,

02 » » » » ¢B. 0.2 » 19,
wad 0,1 r > » » » » » 2%

MOMEINAIOT B CTaKaH HJH KoJaby BMectHMocTbhio 200—300 cm3, npuau-
BaloT 50 cM® cepHOM KHCAOTH 1:4, HaKPHBAOT YacOBHIM CTEKJOM,
OCTOPOXKHO NPHJHBAKT 3—O cM3 a30THOH KHCJOTH H BHIIAPHBAIOT A0
NOABJEHHS  MapoB  CEePHOH  KHCJOTHI. Ecau CTajb  He
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DacTBOPSETCH B CEpPHON KHCJIOTE, HaBecky pactBopstoT B 30 cm3 couas-
HOH M 10 cm® a30THOH KHCJOT, 4 3aTeM OCTOPOKHO mpuausaior 10 cm?
CEePHOH KHCJIOTH H BBITIADUBAKOT PACTBOP O MOSABJEHHUA €€ I1apOB.

ConepKuMoOe cTakaHa HJH KOJObl OXJ1aXKAAaKT, OCTOPOXKHO IIpH He-
peMemigBanuu npuaunsaiot 80—100 c¢m3 BoAbl, HArpeBaloT O pacTBOpe-
HUS coJied B OT(hUJBLTPOBBLIBAIOT OCAaJ0K KDPEMHEBOM, BOJb(PPaAMOBOH,
HHOOHEeBOH KUCJIOT HAa GUIALTp «Oeyiasg JeHTa». OcajgoK NpPOMBIBAIOT
7—8 pas ropsuyeid cepHoit Kucaoroi 1:50, cobupas puabTpar U HPO-
MBIBHVIO XKUJIKOCTb B cTakKaH BMecTHMOCTbIo 300—400 cmi. ®uabtp ¢
0OCaJAKOM OTOpPacCHBAIOT.

K nonyuennomy pacrsopy npuausaiorT 40—50 cm® ropsiuero 30%-
HOrO pacTBOpa CEPHOBATHCTOKHCJOIO HATPHUS U KUIATAT AO NOJHOH Koa-
I'VJASIIIHH OCaJiKa CEPHUCTOH MeJH MU cepbl M MPOCBETJIEHHA pacTBopa.

Pacteop ¢ ocagkoM oXxJaxXaalwT, oCaloK OTPHUIALTPOBHBAXT HA
buabtp «Hesas JeHTa» U NpoMBIBalOT 6—8 pas ropsiued BOAOH.
DuAbLTP C OCaJKOM INOMElIaoT B (PapdOpOBHIH THUreJb, BLICYUIHBAIOT
U 030Ji51I0T; ocaxok npokaJnausaoT 1pu H00—550°C u cnaaBasioOT C
2—J3 T MUPOCEPHOKUCJIOTO KaJiusl.

[Thas seimiesauusaior B 20—25 cm® cepHoil kucaotsl 1:9 B craka-
He BMecTuMocThlo 200—300 ¢m3 u BHNDapuBaWT pacTBop Ao oObeMma
npubausurespio b cm®. CopepXHMOe CcTaKaHa NEpPeHOCAT B MEPHVIO
KoJIOYy BMecTHMOCTLIO B0 cM3, n106aBasgwT 5 ¢cM® BOAB, OCTOPOXKHO HPH
fiepeMellIUBAaHHH NPHJAHUBAIOT 25 ¢M3 pacTtBopa ammuaka, 1 cm3 0,59%-
HOro pacTBopa KeJlatHHa M nepemewmusator. [obasasiort 0,5 r cepHH-
CTOKHCJOrO HATpHUA, OOJUBAKT N0 METKH BOAOH, NepeMelluBAaAKT H OC-
TaBJASIOT CTOSATh B TeyeHHe 5—10 muH.

HacTtp pacrBopa OT(PHJIBTPOBHIBAIOT B JEKTPOJH3EDP U NOJSPOrpa-
GHUPVIOT NIpH HANpSKeHUH Ha 3aekTporzax ot —0,3 1o —0,6 B.

Maccy Mean HaXOAST 1O I'PaAyHPOBOUHOMY rpadHKy ¢ yYUETOM IIOI-

paBKHd KOHTDPOJBHOT'O ONBITA.

4.2, 4.3. (Mamenenntan pepakuusa, Usm. Ne 1).

4.3.1. [locrpoenue 2padyuposouroeo 2paduka npu maccosor doae
meou 8 craau or 0,01 do 0,209,

B mBeHanuath crakaHoB uam koab smcctumoctero  200—300 cwm3
noMeniarT no 0,5 r xkapOOHUJABHOrO XKeJe3a. B oauHHANIlaTh CTAKAHOB
HJAH KOJiD TMNpHJAUBAIOT nocdaepoBatesbHo 0,9; 1; 2; 3; 4; 5; 6: 7;
8; 9 u 10 cm3 crannapTHoro pacrBopa b cepHoxkucIOH MenH, 4TO COOT-
percteyer 0,05; 0,1; 0,2; 0,3; 0,4; 0,5; 0,6;: 0,7; 0,8; 09 u | Mr megu.
JBeHaauaTHi cTakaH HJAH KonbGa CAVKUT AJA NMPOBENEHHUS KOHTPOJIb-
HOTO OIKITA.

Bo Bce crakanbl HJIH KOJOB NpuAHBAIOT 10 50 cM® cepHOM KUCAOTHI
1:4, HaKpBIBAIOT YaCOBHIMH CTEKJaMH, OCTOPOXHO NPHUJHBAIOT MO 3—D5
CM® a30THOH KHCJOTH H BHIIAPUBAIOT A0 MOSBJAEHHS TMAapOB CEPHOIM
KHCJIOTHI.

Jlanee mocTymaiot, Kak ykKasaHo B 1. 4.3,

M3 3navenus BHICOTH nossiporpaduueckoll BOJHB (IHKa MOJSpPO-
9¢
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rpaMMBbl) aHAJHU3HPVEMbIX DACTBOPOB BHIYIITAIOT 3HAUYeHUE BHICOTH TO-
asaporpaduueckoil BOJHBL (IIHKa MOJSAPOrpaMMbl) KOHTPOJIBHOIO OIhH-
Ta.
ITo maiinensnslM BeJUYHMHAM BHICOTH NOJSPOrpadpHueckKoy BOJIHH
(mUKa MOJASpOrpaMMbl) H COOTBETCTBYIOUIHM MM 3HAYEHUAM KCHIIEHT-
paluil MCAH CTpPOAT IPaAiyHUPOBOUHBIN I'paUK.

1.0.2. [iocrpoenue epalyuiogo4H020 epauKa npu mMaccosoun goae
mec 8 craau or 0,2 do 2,00

B necsath crakaHoB HJK Koa6 BMectuMocTbio 200—300 cm?® nome-
mawr no 0,2 r kapO6OHHJIBHOrO xeJjael3a. B J1eBsIiTh CTAaKaHOB HJH KOJOG
NPUJIUBAIOT NocqaenoBaTelbhio 4, 6, 8, 10, 12, 14, 16, 18 u 20 cm® craH-
N1apTHOro pactsopa Db cepHokucaoil Meau, uto cooTrBetcTByeT 0,4; 0,6;
0,6;: 1,0; 1,2; 1,4: 1.6: 1,8 u 2,0 mr Menn.

lecarrl ctakaH HMJAH Koaba CAYXKHUT IJg OPpoBeleHHS KOHTPOAb-
HOro aHaJmn3a. Bo Bce cTakaHBl HAH KOJOH npuauBaioTt nmo o0 cm3 cep-
HONW KUcJIOTHl 1:4, HAKPBIBAIOT 4YaCOBLIMH CTEKJAaMH, OCTOPOIKHO NPHJIH-
BAalOT MO 3—95 CM3 a30THOH KHCJOTHI U BHITAPHBAIOT J0 HNOSABJEHHS IAa-
POB CEPHOH KHCJIOTHI.

Hanee noctynator, Kak yka3aHo B 1. 4.3.

VM3 snaueHus BHICOTHL noJgasporpaduyeckCH BOJHH (NHKaA MNOJASIpO-
rpaMMbl) aHaJH3HPYEMBIX PACTBOPOB BHIYHTAOT 3HAYEHHE BBLICOTH! TO-
JsiporpaduyeCKOy BOJAHBL (IIHKA NOJAPOrpaMMbl) KOHTPO.IBHOTO ONKITA.

ilo naliaeHHbIM BeJHYMHAM BBICOTHl MNoJasgporpacduueckod BOJHH
(MHKa NOJAApOrpaMMbl) H COOTBETCTBYIOIIMM UM 3HAUYeHUAM KOHIEHT-
DAl MeoH CTPOST I'PAAVHPOBOYHBIN rpaduk.

44. O6paboTKka De3yJbTaTOB

4.4.1. Maccosyio gonwo Meau (X) B npoueHTax BHIUHCAAIOT IO ¢op-

MyJIe
y m, - 100

m 3
rae mp—msacca Meau, HauJeHHasd IO TPaAVHPOBOUYHOMY rpadHuKy, MT;
Mm—macca HaBeCKH CTaJid, MT.

4.4.2. AGCOMOTHBIe NONyCKaeMbie PAaCXOXKIEHHUA MeXKIy KPadHUMU
M3 TpeX MapaJfJc.IbHbIX pe3yJbTaTOB INPH AOBEPHTEJNLHONU BEpPOSITHOCTH
P=0,95 ne JOJ:XHBI NpeBbIIaTh 3HAYEHHH, VKa3aHHBIX B TabJ. 3.

Tabaunua 3

,
X =--

Maccoras no19 Mexp, %

ABcodoTHHE AOnYyCcKaeMble,
pacxXoXXnCcHHY, %

e el

I 0,007

LY )

Or 0,01 no 0,02

Cr. 0.02 » 004 , 0010
» 0,04 » 0,08 0,015
> 0.08 » 0.20 0’02
» 0,20 » 0,50 0,01
> 0.50 » 1.00 0 05
> 1.00 » 2.00 l 008
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5. TMTPUMETPHHECKHMHA METOLA ONPEAESIEHMUA MEAM (1,00—4.007%)

0.1. CymHocTts MeTOnAA

Menpb OTAEJAIOT OT XKeJe3a, XpoMa H IPYLHX 3JeMEHTOB Ocaje-
HHEM CEPHOBATUCTOKHCABIM HATpUeM B BHJe cyabpuma Meau (1), satem
OTACJNAIOT OT BaHaAusdg U MOJAuOIAeHA OCaXKIACHHEM THIADOOKHCHIO HAT-

pusi. Meab (11) BoccranaBauBalor no mean (I) fionuaom KaJjiusi B TUT-
PYIOT BBIACHUBIIHUCH IPH 3TOM HOA PACTBOPOM CEPHOBATHCTOKHCJOTO

HaTPUS.
0.2. PeakTuBbn H PpPacTBOpPH

Kucnora coasuas no FOCT 3118—77.

Kucnora azotHas no 'OCT 4461—77 u pasbas.ennas 1:3.
Kucnora cepuas no 'OCT 4204—77 u paszbaBnenuas 1:1, 1:9, 1:50.
Hartpuii cepHoBaTuctoxucabiii, 30%-HH#l pactoop.

Kaauit nupoceprokucabii no F'OCT 7172—76.
Hartpust rugpookuce no I'OCT 4328—77, 10%-ubiit u 0,5% -HbIi

PacTBOPHI.

AmmMmuak, soaubsii pacteop no 'OCT 3760—79.

Kucaora ykeycuas no 'OCT 61—75, 80—209% -uniii pacTBOp.

Harpu#t ¢propucrtniit no 'OCT 4463—76.

Kaawuit #iogucteiii mo FOCT 4232—74.

HMunukaTop yvHUBepcaabHHH, 6yMara.

Kpaxman pacrsopumblil no I'OCT 10163—76, 0,2% -uBIli pacTBOp.
0,4 r KpaxmaJia pasMmemiuBaioT B 50 cM3 Boxbl, mnpudasasior 150 cm3
ropsAuyey BOJbI, HATPEBAOT H KHIATAT | MHH.

Menp Meraanauuyeckasi no F'OCT 546—79.

Menb cepHoKucaas, cTaHZAPTHBIA pacTtBop. | r Metanauyeckod me-
au pactopsitoT B 10—12 cM® a30oTHOM KucaoThl 1:1 npu ymepeHHOM Har-

pesaHuu. PactBop oxsaxnaawr, ocropoxHo npuausawtr 10 cm? cepHoi
KHUCJIOTB! H BBIAPHUBAIOT N0 NOsiBAeHHs ee napoB. CHOBA OXJAaxKAaloT
pacTBOP, 4aCoOBOE CTeKJO H CTEeHKH CcTaKaHa OOMBIBAIOT BOJOH, BHOBb
BHIITAPUBAIOT PAaCTBOP AO TOSABJEHHS HAPOB CEPHOH KHCJIOTH H OXJaK-
pawor. Hpuausaor 200—300 cM® BOABI, NMEPEHOCAT B MEPHVIO KOJOY
BMECTHMOCTbHIO | AM®, oXJiaxKAaloT, NOJHBAIOT A0 MEeTKH BOAOI I nepe-
MEUIHBAIOT.

1 ¢M® 3Toro pacrsopa cogepxkut 0,001 r Mean.
Harpuit cepnoBatuctokucabi no CT C3IB 223—75, THTPOBAHHBIN

pacTBOp. 12,4 r© CepHOBATHCTOKHCJOIO HATPHUSI PACTBOPSIOT B 1 AMS,
CBEIKCIIPOKHUIIAYCHHOH H OXJ4XKIEHHOW BOABI H YCTAHABJUBATOT MacCCO-
BYI0O KOHUeHTpaunuio yepe3 2—3 cyT. PacTtBop XpaHAT B CKASAHKE U3

TEMHOI'O CTeKJa.
MaccoBasi KOHLEHTpallUsl pacTBOpa CEPHOBATHCTOKHCJOIO HATPHUS

YCTAHaBAHBAIOT 110 CTAHAAPTHOMY PAaCTBOPY CepPHOKHCAOH Meau. 15—20
CM® pacTBOpa CEPHOKHCJIOH MeaH NMOMellaroT B CTAKaH BMECTHMOCTLIO

250—300 cm?® u nmpuausaior 40—50 cm® Boasl. K pactBopy npubasas-
IOT 10 KanJgdM DacTBOD aMMHaKa A0 INOSIBJEHHS CHHeH OKDacKH Har-
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PEBAIOT A0 UCUE3HOBEHHSA 3anaxa aMMHaKa, NPHJAUBAIOT VKCYCHVIO KHC-
JIOTY JO pacTBOPEHUSA ocajka U elte 5—6 cm3. PacTBop 0xy1axKIalorT,
npubasasoT 1,0—2 r HOAUCTOro KaJusl U IepeMelluBalorT.
BrigesuBuniics HoA THTPYVIOT PACTBOPOM CEPHOBATHCTOKMCJOroO HAT-
DUSI 10 TlepexoJa KOPUUHEBOW OKPAaCKH B CBETJO-3KeJATYI0. 3aTeM IPH-
JUBawT 3—5 cM3 pacTBopa KpaxMaJia ¥ IPOJA0JXKAIOT THTPOBAHHE,
npubapJsisg O KanJasaM pacTBOP CEPHOBATHUCTOKHCJAOTO HATPUS A0 HCYe3-

HOBEeHUS CHHeH OKpacCKH.
MaccoBYHO KOHUEHTPALUIO pacTBOPa CEPHOBATHCTOKHCAOIO HATpHUA

(T), BHIpAKEHHYIO B TpaMMax MeAH, BHIYHCJSIOT no ¢GopMy.ie

VG,
T=—5",

riec C.; —coaepKaHue Medd B 1 ¢cM3 cTaHLapTHOro pacreopa, T;
V—o006beM cTaHAapTHOro pacTBOpa CEPHOKHCJOH MeIH, B3SThIN

IJIs1 THTPOBAHHS, CM>;
V,—o06beM pacTBOpa CEePHOBATHCTOKHCJIOTO HATPHS, H3PaCcX0/i0-

BAHHBIH Ha TUTPOBaHHE, CM°.

5.3. [IlpoBengeHue aHaau3a

FiaBecky ctaad maccoi

I r npu maccosod goJsie Menn or 1 jgo 2Y% u

05r » » » :>> CB. 2 » 49,

MoMellaioT B crakan BMectuMocTbio 300—400 cm?®, npuausaioTr 50 cm3
CepHOH KHCJIOTH 1:4, cTakaH HAKpLIBAlOT 4aCOBLIM CTEeKJOM H Harpe-
BAIOT A0 pacTtBopeHusi HaBecKU. OCTOPOXKHO NPUIUBAIOT 3—5 ¢M° a30T-
HOH KHCJOTH H BBIIIAPHBAIOT PACTBOD A0 NOSBJEHHSA NMapoB CEePHOH KH-
CJIOTHI.

cny HaBeckKa He pacTBOpPSIeTCS B CEPHOH KHCJIOTE, pacTBOPEHHE
npoBoasiT B cMecH 30 cm® congnod U 10 cM® asoTHOH KuUCJAOT. 3ateMm

ocTopozkHo npuanpaioT 10 ¢cM® cepHO#l KHCJOTH H BHIIAPHBAKOT DACTBOP
10 MOSIBJIEHHS ee NapoB.

CopepXuMoOe cTakKaHa oxJaxxaaior, npunusamot 80—100 cMm?® Bojaw,
H&rpeBalT JO pacTBOPEHHSA COJeH U OTPHUJABTPOBHIBAIOT OCAA0OK KpeM-
HeBOH (BOAbGPaMOBOI, HHOOHEBON ) KHCAOTH Ha (PHALTP «Oenas JieH-
ta». Ucalok NMpoMBIBalOT 7—38 pa3 ropsiveil cepHosl kucaoroi 1:50,
cobupass (GUJAbLTPAT H IPOMBIBHVIO XHIKOCTh B CTAKaH BMECTHMOCTHIO
300—400 cm°. ®uabTp ¢ ocagkoM OTOPACHIBAIOT.

K noayuychnomy pactsopy npuausaior 30—35 cm3 ropsiuero 30%-
HOrQ PAacTBCPA CEPHOBaTHCTOKHUCAOTO HATPHS H KHIOATAT A0 MOJIIOH
KOary IsiUUH 0cajJKa CePHUCTOH MEeAH H Cephl. 3aTeM PACTBOP C OCaAKOM
OXJIAaXXOaloT, OCAaA0K OTMPUJABTPOBLIBAIOT Ha (PUJALTP «besast JeHTa» H
NIPOMBLIBAIOT 6-—8 pa3 ropsguell BoaoH. PUJLTP C 0CAAKOM NOMEILAIOT
B (apdopoBBIH THreJb, BLICYHIHBAIOT, O30JI4I0T, IDOKAJHUBAKOT NIPH
500—550°C, cnaaBasiior ¢ 1—2 T NHUPOCEPHOKUCJOr0O KaJHi U Pact-
BOpAOT miaB B 20—25 ¢M3 cepHONl KHUCJAOTH 1:9 B cTakaHe BMeCTH-
MocTbIO 250—300 cmS.
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Pacreop pas6asasitor somoii po 100 cm3 u gobasasior 10%-Hbif
pacTBop rufpookHcH Hatpuda ao pH 7—8 no yHuBepcaabHOH HHAUKA-
TopHoil Oymare. [Ipubasasior eme 0,3—0,5 cm3 10%-Horo pacrsopa
TMAPOOKHUCH HATPHs, KHNATAT 3 MHH #  ocTaBasioT Ha 30 MHH B Tel-
JOM MECTE.

OcaioK OoT¢hHUAbTPOBLIBAIOT HA (QUALTP «Oesasd JeHTa» H NMPOMbBIB-
0T 5—6 pa3 0,50 Y% -HbIM pacTBOpPOM THAPOOKHCH HaTpuda. PuiabrTpar
H OPOMbBIBHVIO XXKHAKOCThL OTOPaCHBAIOT.

Ocajgok pactBopsaioT B 15—25 cMm3 ropsivefi a3oTHOH KucaoTHl 1:3
H NMpOoMBIBAIOT GHJILTD ropsiyedl BoAOH, coOHpas PacTBOP H NPOMBIBHYIO
JKHUAKOCTL B CTaKaH, B KOTOPOM IIPOU3BOJAHJAOCH OCaAXKJEHHE.

K pacrBopy npuausamoT 5 c¢M3 cepHofl KHCJAOTH 1:1 M BhillapuBaioT
JO nosABJeHHUA ee MmapoB. OxJaaxk[galoT, CTEHKH cTakaHa OOMBIBAIOT BO-

JOU U BHOBL BLIIAPHBAIOT PACTBOP A0 NOSABJEHIIA NTAPOB CePHOM KIICIO-
Thi. ConepxKUMOe CTakaHa oxJaxaaioT, npunHsateT 50—60 cm® oAbl
U HarpesaroT A0 PACTBOPEHHI COJIEH,

K cepHOKHCAOMY pacTBOpY nNpudaBAfAlOT 10 KanjadM pacTBOp av-
MHaKa [0 NOsABJECHUST CHHEM OKPACKH, HarpesBawT A0 HUCUE3IHOBEHUS
3allaxa aMMHaka, NPHJAHBAIOT YKCYCHYIO KHUCJIOTY A0 DPacTBOpPEHUdd
ocanka ¥ eie 5—6 cm3, PactBop oxuaxpatwTt, npubasasitor 0,3 © dhro-

pucroro Hatpust u 1,5—2 r #ioaucroro kaJufa, nepeMeliupas pacTBOP
nocJyie npubaBjieHus Kaxaoro peaxtdsa. CTakaH HaKPbIBAWT YACOBBLIM
CTEKJIOM H OCTaBJAIT B TEMHOM MeCTe Ha 3—5 MHH.

BoiieqUBIMUHCA HOA TUTPVIOT PACTBOPOM CEPUOBATHCTAKIICOTO 11aT-
pust A0 nepexoaa KOPHUHEBOM OKPACKI PACTB0OTa B CBETJIO-ZKEATVIO.
3areM NPHJHBAIOT 3—5 ¢M3 pacTBOopa KpaxMaJa #H NPONOJKAIT THUT-
poBaHue. npUdbABJSIH O KallidM PacTBOop CEPHOBATHCTOKUCAOTO HATPUS
JO HCUC3HOBEHHSA CHHEU OKPacCKH.

(M3menennan pepakuua, Ham, Ne 1).

54. O6paboTKka pe3yabTaTOB

5.4.1. MaccoBywo noJwo Mean (X) B npoueHTax BBIYHCAAIOT N0 (Gop-
MyJie

-
X—--"TmLO-,

rae V—obbweMm pacTBopa CCPHOBATHCTOKICAOrO HATPHUS, H3PACAGIGBAH-
HBIH Ha THTPOBaHHE, CM2:
MaccoBYIO KOHLIEHTPALKIO PAacTBOPAa CEPHOBATHCTOKICIOrO HATPIAI,
BbIPAXKEHHYIO B rpaMMax Meau;
Mm-——macca HaBeCKH, T.

D.4.2. AGCONIOTHHIE JONYCKaeMble DACXOXKICHUS MEKAY KpaiiHHMHA

H3 Tpex NnapaJJesbHbLIX OnpelesicHHH NPH JOBEPHTEJNBbHOH BepOSsITHOC-

T P=0,95 He MOJKHBE NpeBHINATh 3HAYEHHH, YKA3aHHBIX B Taba. 4.
(Mamenennas pepakuus, Uam. Ne 1).
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6. [PABUMETPHMYUYECKMA METOL ONPELRENEHNA MELN (0,30—4,00%)

6.1. CymrocTsr MeTOIAa
MeToJ OCHOBAH Ha 3JEKTPOJHTHUECKOM BBIJEJEHUH MeJH U3 CJja-

6okucyaoro pacrsopa. Meap npeaBapHTEJBHO OTHEJSAKT OT KeJesa,
XpoMa M APYTHUX 3JEMEHTOB OCaXKJAeHHEM CEPHOBATHCTOKHCABIM HATPHU-

eM. B npucytcTBHH MOJHOGJeHa MeAb ACMONHUTEJABHO OTAEASIIOT Iile-
JIOUbIO.
6.2. Annmaparypa, peaKTHBB H pPacTBOPH
DJIEKTPOJABI CceTuarthkie NJaTHHOBBIE.
Peocrtat 1400 OwMm, 0,25 A,
BoabTMmeTp.

AMmnepMerTp.
DaexTpomeltanka 200—300 06 /MuH.

Kucsora coasnas no 'OCT 3118—77.
Kuecnora asornas no 1'OCT 4461—77 u pas6Gasaennas 1:1, 1:3.

Kucaora cepuasg no ['OCT 4204—77 u pas6basaennas 1:1, 1.9,

1:50.
Harpuli ceprHoBatucroxkucabiil, 30% -ubiit pacTBOP.

Kanuil nupoceprokucanii no 'OCT 7172—76.

Hatpusi rugpooruck no OCT 4328—77, 10%-unit nu 0,5% -s0iit
PacTBOPHI.

Crupt stuaoenit no ITOCT 5962—67.

Iugukarop yHuBepcaabHbiid, OyMmara.

63. llpoBepenue aHaausa

Hasecky cranu
2 t npu Maccooi gonae mean ot 0,3 mo 1%,
i » » » » ¢B. 1 » 29,

0,5 T » » > » » 2 » 4Y%

noMei2:0T B ¢cTakaH BMmecTuMocthio 200—300 cm®, npuansaror 50 cm?
CEepHOll KUCJOTH 1:4, cTaKaH HAaXpHIBAKOT YaCOBLIM CTCKJOM M Harpema-
10T J0 PaACTBODEHUSI HaBeCKH. 3aTeM, CJerKa CABHHYB YacCOBOE CTEKJIO,
OCTOPOXKHO NPHIUBAIOT 3—O ¢M3 a30THOH KHCJOTHL ¥ BHINIApHBAOT 10

NOABJICHHUS TapoB CePHOH KHCJAOTHI.
Ecan crajb He pacrBOpsieTcss B cepHoOi Kucjaote 1:4, T0 HaBeCcKy

pactropsaoT B 30 cM3 consiHOil xucaoThl H 10 cM® a30THOH KHCJAOTHI,
OCTOPOXKHO mpHAHBaioT 10 ¢cM® cepHOM KUCJOTHI H BBIIApHBAKT pPacT-

BOD [0 MOSIRJIEHHT NMapoOB CEPHOM KHUCJIOTHL.
ConepxuMoe cTakaHa oxJsaxpaatwT, npuaisaet 80—100 cm?® BoaH,

HATPEBAIOT JO PACTBOPEHHA COJIeH U OT(GUALTPOBLIBAIOT OCAL0K KpeM-
HeBOoH (BONBLOPAMOBOH, HHOOHEBOIi) KUCJAOTHL HA GuUAbLTp «besast JieH-
Tay. Ucalok npombiBaoT 7—8 pas ropsdeil cepHoit kucyoroii 1:50, co-
Oupasi UIABLTPAT H NPOMBIBHYIO XKHJAKOCTH B CTaKaH BMECTUMOCThLIO
300—400 cwm?.

OuanLTp ¢ ocagkoM OTOpacHRalOT, a K NOJYUEHHOMY PacTBOpY TpH-
ausalot 30—35 cm® ropsivero 30% -Horo pacTBOpa CEpHOBATHCTOKIICJIOTO
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HATPHA W KHOATAT A0 NOJHOH KOaryJasUHH 0ocajKa CEpHUCTOH MeAH H
cepbl. 3aTeM pacTBOP C OCAaAKOM OCTaBaslT Ha 5—10 MHH, 0CcaloK
oTGUIBTPOBLIBAIOT Ha (GUALTP «0ejas JeHTa» H npoMmuiBatoT 6—8 pas
ropsgueil Boaoi. PUABTP ¢ 0CAAKOM HNOMEUIAOT B apdOpOBEIH TUIE/b,
BLICVIUMBAIOT, 030Js110T, npokanausaioT npu 500—550°C, cnnaBasioT €
1—2 r NUPOCEPHOKHUCJIOIO KaJHUsf H pacTBopsaoT miaas B 20—25 cm®
cepHoli kKucjoth 1:9 B crakane BMecTUMOCTHIO 250—300 cm3,

Pacreop pasbasasioT Bogoil a0 100 cm3, HefiTpaau3VIOT NO YHHUBEP-
caabHOMY uHAMKatopy 10%-HEIM pacTBOpoM rHIpooKucH HaTtpusi pH
7—8, npubasasiiot ero n3bnitok (0,3—0,5 cm?®), kunarar 2—3 MHH #
ocTaBasgoT Ha 30 MHH B TelmJoOM MecTe. 3aTeM QCcaAo0K OTHPHIbBTPOBHIBA-
10T Ha uabTp «Oenadq JgeHTa», nmpoMbiBaloT 5—6 pa3 0,50%-HeIM pacT-
BOPOM THAPOOKHCH HATpHUHA, GUALTPAT U IPOMBIBHYIO XKHAKOCThL OTOpA-

ChIBAIOT.
Ocazok pactBopsiior B 12—15 cm3 ropsiuefl a30THOH KucJAOTH 1:3

H NPOMBIBAIOT (UJALTP 7—8 pa3 ropsiued BOAOH, coOupas pacTBOD H
NIPOMBIBHVIO XXHIAKOCTh B CTaKaH, B KOTOPOM MPOMU3BOLHJIOCHL Ocaxjie-
HUue. K pactBopy npuauBatwT 4—5 cMm3 cepHolt KucaoTh 1:1 u pasbas-
nswt Boao# ao 150—170 cms,

DJeKTPOoAbl NMPOMBIBAIOT a30THOH kKHcaoToil 1:1, Bogo#l, sareMm ka-
TOJ TPOMBIBAIOT CIIUPTOM, BHICyIIHBaAIOT nmpu 95—100°C, oxaaxkmaiot u
B3BewNBaOT. lloAroToB;IeHHBlIE 3JEKTPOABI ONYCKAalOT B CTakKaH C

PAacTBOPOM M PACTBOD NOJABEPraloT 3JeKTPOJU3Y IIpH cuJe ToKa B 1 A
n HanpsxKenun 2—2,0 B B Teyenne 30 MHH npH NTOCTOSIHHOM NepeMelIHn-

BAHHUU pacTteopa.

IlonHOTY BBIAEJNEHUSA MeaHn MPOBEPSIOT, MOrpyxKas YHCTVIO TOBEpX-
HOCTh KaTojda Ha 3—4 MM B 3JeKTPOJUT HUJH NpPUAUBas B CTakaH ¢
HCHBITYeMBIM pacTBopoM 15—20 ¢m3 Boabl. Ecan Ha BHOBH MOrpyiKeH-
HOIl MOBEPXHOCTH KaToAa IO HCTEUEHHH D MHH He MOSBUTCH HaJeT Me-
AU, JEKTPOJH3 CUHTAOT 3aKoHUeHHBIM. He nmpepriBass ToKa, IpOMEIBa-
I0T KaTod BOJOU, 3aTEM BLIKJOUYAIOT TOK, OTCOSAMHSIOT KaTOA OT KJIeM-
MBI, IPOMBLIBAIOT €r0 3THJOBBIM CIHPTOM, BhicylinBalor npu 95—100°C
B TeUueHHe 1-—2 MUH, OoXJaXKJ1al0T ¥ B3BEUIUBAIOT.

(Usmenennas pepaxkuus, izm. Ne 1),

6.4. O6paborkKka pe3yabTaTOB

6.4.1. Maccosyto moawo Meau (X) B npoueuTtax BHUHCIASIOT 110 (op-

MyJe

X = [gillmflﬂ) — (m’i: f;?,;] ]EG;‘_
n ’

rjae Ml-—macca HaBecKH, I
M,—Macca 3JIeKTPOoAa ¢ OCaAKOM MenH, T;
Mo—Macca 2JieKTposa 0e3 ocajlka MejH, r;
Mz—Mmacca 2JCKTpPora ¢ O0CaZKOM, IMOJyyYyeHHasd B KOHTPOJbHOM
OneiTE, T;
ms—Mmacca 3Jexkrpona 6e3 ocaaka B KOHTPOJLHOM OTBITE, T.
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6.4.2. AGcOoaOTHBIe AONYCKaeMble PACXOXKAECHHSI MeXIy KpanHHMH

H3 TPeX IMapaJuiieJbHBIX ONpeleseHHH MIpyd JOBEPHTEJNbHON BEPOATHOCTH
0,95 He [OJIKHLI NpEBHIIIATL 3HAYEHHH, YKa3aHHBIX B TabJ. 4.
(U3menennas pepakuusa, Mam, Ne 1),

7. ATOMHO-ABCOPBLUMOHHBIM METOL ONPEAENEHMA MEAQM [0,10—4,00%)

7.1. CyulHocThr MeTOHQ
MeTton ocHOBaH Ha M3MEPEHHUH CTeleHU TOIJIOUIEHUSI PE30HAHCHOro
H3J1y4eHUs1 CBOOOAHBIMH aToOMaMH MeAu, 00pasyllIUMHUCI B pe3yJbTa-

Te pacHblieHUs aHaJHU3HPYEMOro pacrteopa B IJIaMEHU BO3AYX — ale-
THUJIEH.

HaBecky o6pasuna pacTBOpPAIOT B CMeCH COJITHOH M a30THOH KHC-
JIOT, BhUIIAPHUBAIOT PaCcTBOP AOCYXa, CYXOH OCT2TOK pacCTBOPAIOT B COJIsI-
Ho#i kucJaore. Ilocae coorBercTByMOIEro pasbaBJeHus YacTbh PacTBOpA
HCIOJB3VIOT AJs ONpeaeseHuss Meaid aToOMHO-aOCcopOLHOHHBIM METO/OM.

72. AnnmapaTtypa, DpPEaKTHBH H pacTBOpH

ATOMHO-a6COpPOUHOHHBIN NMaMeHHbifl ciekTpodoToMeTp.

Jlamna ¢ nmoJbiM KaToAOM AJSI onpegeeHHsT MeIH.

bajsjon ¢ aueTuseHoM.

KoMmnpeccop, o0ecrneynBawoLuil Mogayy c¥aToOro BO3ayxa, Hiau 0aJ-
JIOH CO C3KaThiM BO3JYXOM.

Kucaora coasinas no TOCT 3118—77.

Kucaora asotrunasa no ' OCT 4461—-77.

Menap Mmetannunueckasa no 'OCT 546—79.

Mean a30THOKHCAAs, cTaHAapTHBIE pacTBopbl A u b.

Pacteop A. 1 r MeraJJiM4ecKOHM Me U PacTBOPSIOT NPU HarpeBaHUH
B 20 cMm3 azoTHoft kucqotTH 1:1. PactBop oxaaxkaaloT, IepeHOCAT B Mep-

HYIO KOoJ10Y BMECTHMOCTBIO | AM®, JOJHBAIOT A0 METKH BOJOH H Iepe-
MellilBaloT.

| cM3 pacTtBOpa coaepxuT 1 Mr Menu.

Pactsop bB. 10 cM® pactBopa A nmomellaloT B MEPHYIO KOJ0y BMeC-
TuMoctbio 100 cm3, moauBalT A0 METKH BOAOH U NepeMelluBaloT.

| ¢cm® pactBopa b comepxur 0,1 mMr menn.

ITonroroska npubopa

[loarorosky nputopa NPOHU3BOJAAT B COOTBETCTBUH ¢ IpHJAAraeMoi
K Hemv HHCTPVKHHeH. HacrpamBaiot cnekrpodoTomMeTp Ha pe30HaHC-
Hyi0 JuHHIO 324,7 HM. Ilocnae BKJAWUYEHUS NOJAYK ra3a U 3aXKIHTaHUA

rOpesiKM pacHblIAOT BOAY H YCTAHABJIHUBAIOT HYJb npudopa.
73. llpoBenenue aHaAu3a

Habecky ctaau 0,1 r nomeutawot B ctakaH BMectumocthio 100 cm?,
NPHAUBAIOT 8 cM3 CONAHOM H 2 cM® a30THOH KHCJOT H Harpesalor [0

pPacTBOPeHHs HaBecKU. PacTBOpP BHIMIApHBAIOT AOCYXAa H CYXOH OCTATOK
pacTBOpAKT B 4 cMm3 cosgHoll kucaoTel. Ilpuausaior 20—30 cM?® BoaHI,

IEPEHOCAT PacTBOP B MepHYIO KoJOy BvectumocTtbio 100 cm3, mosauBa-
10T 10 MeTKH BOIOH M NepeMellluBaloT.
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IlonyueHHBIE pacTBOp (QHUALTPVIOT udepe3 Cyxod ¢GuabTp <«0Oesas
JEHTa» B KOHHYECKVIO CYXVIO KO0y, CNOJIOCHYB €€ IePBLIMH NOPIHIMH
duabtpara. [Ipu comepKanuum Mean cBuiie 1% pacrtBop pas3baBJisiorT
Tak, 4yTOObl coAepiKaHHue ee cocraBJasjao He Goaee 0,01 mr/mja, a co-
IepXaHHe COJNAHOHA KucJoThl — 4 em3 B 100 cMm®.

[IpoBOAAT KOHTPOJBHBHU ONBIT. PacOblIAIT PacTBOpP KOHTPOJALHOTO
ONBITA ¥ PacTBOP NpoOH A0 NOJAYUeHHUHA CcTAOUJBbHLIX PEe3yaAbTATOB IJIf
KAXKA0ro pacresopa. [lepen pacnbijieHHeM KaMXXAOro pacTeopa pacnbplis-
IOT BOAY [0 NOJIYYEHHSs HYJEBOTO nokasaTeas npubopa.

IlocTpoenune rpaaynpoBouHOrO rpaduka

B mepunnie koa0wl BMectuMocTbhio 100 cM3® nomewator 1, 3, 5, 7, 9
H 11 cM3 craHAapTHOrO pacTBopa D a30THOKHUCJION MeAH, YTO COOTBET-
creyer 0,1; 0,3; 0,5; 0,7; 0,9 1 1,1 mr menu. Ilpubasasior no 4 ¢cm® co-
JSTHOH KHCJOTH, pa3baBJsiioT A0 MeTKH BOJAOH H NepeMeliHBaIoT.

HAs npurorosJieHHsT HYJEBOro pacTBoOpa B MEPHYIO Koaby BMeCTH-
mocThio 100 ¢Mm3 nmomemiaror 4 cMm?® CONAHOH KHCJAOTH, JAOJHBAIOT IO
METKH BOAOH U IepeMeluIuBaIoT.

PacTBophl pacnblasioT B [IOPSAAKE VBeJHUEHUA abCopOuuU, HAUHHAS
¢ HyJsesoro pacrsopa. Ilepexs pacnblienuneM Kamaoro pacreopa pacubl-
JAAI0T BOLY.

M3 cpeanero 3HaudeHust ONTHYECKON NJOTHOCTH KaXXAOT0 PacTBOPa
BBIUHTAIOT CpellHee 3HaueHHe ONTHUYEeCKOH IIJIOTHOCTH HYJEeBOI'0 pacr-
BOpaA.

Ilo HalileHHBIM 3HAYEHHUSIM OIITHUYECKOH IIJIOTHOCTH H COOTBETCTBYIO-
IIHM MM KOHUEHTPAlUuAM MeJAH CTPOST I'paAyUpOBOUHBLIM IpadHK.

74. O6paborka pe3yabTaTOB

[lonpcuuThiBaOT CcpelHee 3HAUEHHE ONTHYECKOH IMJOTHCCTH pacTsoO-
pPa KOHTPOJIBHOIO ONBITA H BHIYUHTAIOT 3TO 3HAUYeHHe H3 cpeJHero 3Haue-
HHS OINTHYECKOH NJOTHOCTH HCIBITYeMBbIX pacteopoB. Ilo rpagyupo-
BOUHOMY TPa@HKY HAXOAAT Maccy MeId B MHJJHIpaMMax B HCIBITYe-
MOM pacTBOpe.

7.3; 7.4 (Uamenennas penaxuus, Mam. Ne 1).

7.4.1. Maccosyio pouio Meau (X) B mpolieHTaxX BBIYHCJSIOT MO (op-
MVJi€

. - 100
X:.__L_.__,

mn

rJie M—Macca HaBeCKH, COOTBETCTBYIOUIAA (POTOMETPHPYEMOH aJiHK-
BOTHCH YaCTH pacTBOpa, MT;
m;—Macca MeJaH, HaHZeHHasa N0 TPaayUpPOBOUHOMY TpadUKy, MT.

7.4.2. AGCONIOTHLIE JONYCKaeMble PACXOXKJACHHUS MEXKAY KpalHHMH

pe3yJbTaTaMH TpeX NapaJiieJIbHBIX olIpeleJeHHH NPH AOBEePUTEJNbHOH
BeposiTHOCTH £ =0,95 He MOJKHBI PEBHIIATL 3HAYCHHH, YKA3aHHBIX B

TalJa. 4.
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Taoaunua 4

| A6comioTiisle IOMYyCKaeMble
| pacso* genud, %

MaccoBag 1018 MeaH, %

Or 0,10 go 0,20 0,02
Cs. 0,20 » 0,50 0,04
» 0,50 » 1,00 0,05
» 1,00 » 2,00 0,08
» 2,00 » 4,00 0,10

“uly
aly



