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Hacrofmuii crannapr ycTaHaBAMBAaeT cneKTPasbHble METOLbL Oll-
PENCJIeHHsT TIPHMECHBIX 3JE€MEHTOB aJIOMHHHS, BaHaiud, BHCMYTa,
rauus, xejaesa, KaAMHs, KaJals, KaJbLuf, Ko6ajbTa, KPEMHHs, Mar-
HHS, Maprasna, Mead, MolHOIe€Ha, MblIIbsKa, HATPHSA, HUKEJS, HH-
00us, oj10Ba, CBMHUA, CYPbMHl, TaHTada, TWTAHA, XpoMa, HUHKA,
LLHPKOHHSl B METAJNJHYECKOM BoJibppaMe (B BHIe TpyTKa, IITabHKa,
JIEHTHI, TIPOBOJIOKH), B OKCHIe BOJb(ppaMa, napaBosabdhpamare aMMo-
HHA, BoabPPaMOBO# KHCIO0Te, Kap6uje Bojbbpama. ‘

1. OBIIUE TPEBOBAHUA

- Ob6mme TpeGoBaHus K MeTogaM aHaiuza — no FOCT 29103.

2. TPEBOBAHHUSl BE3ONACHOCTH
Tpebosanus GesonacHOCTH — no TOCT 29103.

3. CPELLCTBA USMEPEHHH, 'BCHOMOFATEJ]belE YCTPOHCTBA,
' MATEPHAJIbI H PEAKTHBDI

YuuBepcalbHHE  regepaTtop NOCTOAHHOrO Toka YI3-4, paboraio-
IHA B peXXHME AYTH NOCTOSHHOTO TOKAa, HAM 1060 BLIIPAMHTE/D,
o0GecrieunBaOMUf NOCTOAHHLIE TOK cHaolf 15 A npu HaNPsKEHHH
220 B. Ilpu sToM nanpsixkeHHe Ha 2J€KTPOAaxX MAOJKHO GHITb He Me-
nee 40 B. '

YcraHoska (oTossiektprueckas tHnop M®C-8; MO®C-4 uin apy-
rasg noao6HOro THIA,

Hapanue odunuanbHoe
Hacmnmnﬁ CTAHLADT HE MO)KCT 6bITE MOJHOCTLIO HAM YACTHYHO BOCIIPOU3BEICH,
THPAXHPOBAH M pacnpocrpanen Ge3 paspemennn TI'occranpapra CCCP

-
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C. 2 TOCT 14339.5—91

Cnektporpad «ksapuessiit Tunos WICII-30, UCII-22 wuau apyroi
cnekrporpad cpeaHeit IHCHEPCHH.

Cnektporpad tanos APC-13 uau JPC-8 ¢ pewerkoit 600 wr./Mm,
palboTaollHii B mepBoM MNOpsAKe HIH J06of apyroé crnexkrporpad
OOJIbILIOH AHCIIEPCHH.

Cneknponpoektop tunos CIII1-2, J_ICI'I 1, TIC-18 uaun apyroit moxo6-
HOTO THIA.

Muxkpodoromerp HepemCTpprxomun THIIOB M<I> 2, M®-4 B He-
PEerucTpHpyolLeM pexuMe HiIH APYroi 0106HOro THIIa.

Mydenbuas meds ¢ TepMonapo#, obecrneuuBaioliasg HarpeB [0
1100 °C.

[TnuTka sJexkTpHyeckasi ¢ 3akpbuITol cnupaspio I19-600—2 mno
I'OCT 14919.

Mkad cymuasublit Hau widpakpacHas JgaMmna AJsi TOACYLINBaHHS
cranpaprtaoro obpasua (CO) u yronbHbIX cMeced.

Becn aHasautHueckue tumos BJIA- 200M BJIP-200 unu apyrue mo-
JAoOHOro THMNA.

Becer Topcuounnie Tuma BT, oﬁecneqHBalomHe HeO06XOJUMYIO
TOYHOCTb B3BEIUHBaHHS.

Becnl TexHHuecKHe I‘py301’IOLL’beMHOCTb}O 1o 200 r mo TOCT 23711,
I'OCT 23676.

CekyHngomep.

Ckanbriesip U3 HepKaBeIOLLEH CTaJH HJM WINATeNb M3 OPTAHHYECKO-

- I'o CTekJa.

[TuHner u3 HepKaBeloLIEl CTAJH.

Tpamb6oBKa U3 OpPraHHYecKOro CTEKJa WM HePXKaBelollell CTaJju
ISl YIJIOTHEHHST CMECH,

CTynka ¢ IecTHKOM M3 OPraHHYecKOro CTEKJa, XaJleloHa, arara
HJIH SILIMBIL.

Bokc nacronbublit Aas moaroroskd npo6 u CO, 1060l KOHCTPYK-
LHH, yAOOHBIH B paborTe.

Yawkn u THIJIH KBapleBbie 1o FOCT 19908 wuau niaTHHOBBHIE MO
I'OCT 6563. "

Yawku u tarau papbopossie mo TOCT 9147.

Crynka MexaHuueckas Wi J000e Apyroe Ipucnocobienue, obec-
neyuBalollee HeoOXOUMOe TTepeMelIiBanue Mpood.

ToxkapHblit HACTOJBHBI CTAHOK HJH JIOG0E JPYroe NPHCNOCOBIeHHe
AJiA 3aTOYKH YTOJIbHBIX H IPA(HTOBBIX 3JIEKTPOOB.

Iranresnupkyas 0—250 ¢ meHoi ReneHus 0,05 mm, 0—125 ¢ ue-
Ho# pesenus 0,1 mm no TOCT 166.

YrosbHble 3€KTpoaL AHaMeTpoM 6 MM Mapok C-2, oc. w. 7—4.

VroMLHEI MOPOIIOK, moJyuaeMblfi IPH 3aTOUKe YTOJbHBIX, rpadu-
TOBBIX 5JI€KTPOJOB HJIH MOPOILIOK MapKH oc. 4. 7—4,

I'padur mo TY 48—12—52 waun TY 14—5—203. _
@ortorpapuyeckne naacruakn I[1PC-01, T[1OC-02, TIDC-03,
12



rocCT 14339.5—91 C, 3

I®C-05, TIPII-01 pasmepamu 9X12, 9)X24, 13X 18 cM unu apyrue
KOHTpAacTHhie HOTONJACTHHKH. '

Ocnabutenn, KBapUeBbIH AEBSTHCTYNEHYATHI H TPEXCTyMeHYaThHIi.

Bara meauunuckas rurpockonuueckas no FOCT 5556.

AnmoMuHMs oKcuj 6e3BOAHHIH, 4. 1. a.

BoJsbdpama oKcHI CIEKTPaNbHO-UHCTHI.

MounnbeHa OKCHJ, CIIEKTP aJIbHO-UYHCTHIE.

Bananaus okcuj, X. 4.

I'adbuus okcug, x. u.

Bucmyra okenn no TOCT 10216.

Boaopona mepokcug mo FOCT 10929 uawu oc. u.

Xeanesa okcun no TY 6—09—5346.

Kaamus okeup no TOCT 11120.

Kanbnus oxeng mo TOCT 8677.

Ko6asbra okeup no F'OCT 4467.

Kpemuus okcup (kucjaora KpeMHHeBas 6essoanass) mo I['OCT
0428.

Kanus fopur no TOCT 4232.

Kamus xaopug no TOCT 4234,

Kucsora asotnas no T'OCT 4461.

Kucaora consinast no TOCT 3118.

Kucaora ¢propucrosonoponnas no FOCT 10484.

Marnus okcug no F'OCT 4526.

Mapranua okcua mo TOCT 4470.

Menu (II) oxcup-mo I'OCT 16539.

Mrinbsika okcHI X. .

Hatpus xaopun no TOCT 4233.

Harpus ¢ropui no TOCT 4463.

Huxkens okenn no TOCT 4331.

Huobus okcun x. u.

OuJoBa okcHpa 4. 1. a.

CnupT aTHI0BHIE peKTHOHKOBaHHbI mo [TOCT 18300.

CBHUHLA OKCHJ.

CypbMBbl OKCHJ.

Tantana okeug, u. 1. a.

Turana oxkcun, u. 1. a. -

Xpoma oxkcuz Ge3BOAHBIN, 4. A. a.

Huuxa oxcun no TOCT 10262.

HupKOHHS OKCHI, Y. A. 4.

~ Ddup stunossit no FOCT 22300.

Bo3MoKHO npHMeHeHHe APYrux COeJWHEHHH C KHCJIOPOAOM M peak-
THUBOB KBaJU(PHKAUMH X. 4., 4. [. 4., OC. 4., [aPAHTHPYIOUIUX KAYECTBO
aHAJH30B.

IIposBuTeND!

Pacreop I:

Metos (mapa-merunamunodenonacymbdar) mo 'OCT 25664 —2 r;

13
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U POXHHOH (napamnoxcmeﬂson) no F'OCT 19627 — 10 r;
- HaTpHit cepuuctokucabii no FOCT 195 —352r; -
xaamit 6pomucreiii o FOCT 4160 — 2 r;
Bojla AMCTHANPOBaHHas po0 1000 cM3
Pactsop I
“marpuit yraekucasit no FOCT 83 — 44 r;
BOJa aucTuinnpoBannastao 1000 cmB.
- Onnunaxkosble o6beMbl pactBopoB I u 1 ciuBaroT BMecTe neped mpo-
siBJIeHHEeM, KoTopoe npoBoast npu (20+1) °C.
CDHKca,K
HaTpH{l CepHOBATHCTOKHCABI (HAaTPHs THOCY/IbGAT) 5-BOAHBIA MO
TOCT 27068.— 300 r; :
aMMOHH{T xno:pmmtﬁ*no [OCT 3773 —60 1;
Hatpuii cepruictokucabil no FOCT 195 —45T;
Bojda auctiaamposannas 1o 1000 cm?. -
Jonyckaercs npliMeHeHHe JAPYroro KOHTPacTHOFO npo;meeJm

4. METOZ, ONIPEJEJIEHUS COAEP)KAHUA AJIIOMUHHUSA (1-10-3—6-10-2 %),
JKEJE3A (1-10-3—2.10-1 %), KAJBLLUS (1-10-3—4.10-2 %),
KPEMHHA (1-10-°—6-10-2 %), MATHUS (1:10-2—6-10~2 %),

MOJIMBAEHA (8:16-5—3-10-! %), MbIibAKA (1.10-3—6-10-2 %),
HATPUSE (2:10-5-6-10-2 %) u HUKEJIS (2-10-2—6.10-2 %)

41. CymHocTb MeTOjJA

Meron ocHoBan Ha ocaab/eHUN ceKTpa BoJsdpaMa CO3LaHUEM B
HCTOUHHKe BO30YIKACHHSI CIEKTpPa YCJOBHil, CMoco6CTByIOIHX o6pa-
30BaHHIO TPYAHOJIETYYHX COCJHHEHHil BOJbppamMa C MNOCIECAYIOUIHM
dpakiuoHHBIM HcnapeHueM npumecefi. IlepeBox B TpyAHONETYYHE
COC/MHEHHs] TOCTHraeTCsl HarpeBaHMEM CMecH ~OKCHAa BoJbppama C
VIOJIbHEIM NOPOILIKOM B JIyre MOCTOSIHHOTO TOKA, a YCHJEHHE CIeKTpa
npHMecell 1OCTHTaeTcsl BBeeHHEM HOCHTeJeH. ’ .

42, CpejgcTBa H3MepeHHUH, BCIOMOTaTeJdbHHE
ycTpofictBa, peakKTHBH H MaTepHAaJH

Jis ananausa NpEMEHSIIOT anmapaTtypy, MaTepHaJbl ¥ PeakTHBH,
IpUBeleHHBIE B pasl. 3. '

43.IloaToTOBKAa K aHAJU3Y

4.3.1. [Todeoro8ka npob K anarusy v

[Ipobu Boan)paMa U ero COeJHHEeHHN nepeBo;mT B OKCHJ BoJbdpa-
Ma ABYMS CIIOCOOaMH. :

43.1.1. [Tepsoii cnocof — npoxasusanue e mype-
ALHOLO newu

ITpcbu BoabdpaMa B BHIe CTPYKKH, MEJKHX KyCOUYKOB OT IITabu-
Ka, MpyTKa, JEeHTH MJH MPOBOJOKH NPEABAPUTEJBHO MPOMBIBAIOT
a(HpoM JWisl OUHCTKU OT CJIeJ0B KHpa [ CYLIaT Ha BO3IyXe WK TPH
temnepatype ue Buiuie 50 °C. [as yaajeHus MeXaHHUECKHX NpHMeceH,
BHOCHMBIX IPH H3MeJbYeHHH MpPOOH, BoJb{paM 06pabaTHBAT B mepe-
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TOCT 143395—91 C. 5

THaHHOH conAHo# kucaore (1:1) B Teuenue 5—10 MuH TIpH HarpeBa-
Hu, OT akBajara INOBEPXHOCTb [POBOJIOKH OYHLIAIOT NPOTP aBJIHB AHH-
€M B KHIsIleM pacTBope IePOKCHAA Boxopona ¢ MaccoBoi jgoneit 3 %.
3aTeM ABaXK/bl IPOMbIBAIOT AHCTHJJIHPOBAHHOR BOLOH.

OunmenHsle npo6bl, a TaKXKe MOPOIIOK METAJJIHYECKOro BoJbppama
4 Kap6upa Boabdpama mpokaauBaT npu 600—650°C mo okcuia
BoJbpama.

[TpokanuBanrve MPOBOAAT B KBAPHEBHIX WJH IJIATHHOBBHIX 4YalIKaX
HJIH THIJIAX. '

[Ipobui  BoabdpamoBoit kucaoTel (HyWO,) 06€3BOXKHBAIOT H TpPO-
KanuBaloT B Teuenue 2 y npu 600—650 °C o oxcuga Bogbdpama.

[Tpo6ul mapaBosbdpaMaTa aMMOHHSI NEPEBOISAT B OKCHJ BOJbdpa-
Ma npokajauBanueM npu 600—650 °C B Teuenue 1,5 u.

43.1.2. Btopoid cnoco6 — pac\reopeuue 8 Kucaore

[Tpo6ui Bosbdpama or wraGuka, NPyTKa, JEHTH B BHAE MEJKO#H
CTDYXKH H BOJb(PPaMOBYIO IPOBOJIOKY aHaMeTpoM GoJsee 40 MKM me-
Pe OKHCJIEHHEM OYHILAIT OT [IOBEPXHOCTHLIX 3arps3HeHHH, KaK yKa-
3ao Bbiwe. I1po6er_nepesoaar B oKcux Bonb(ppaMa pacTBOpeHHEM B
pacTBope mepoKcHAA BOAOpoAa ¢ MaccoBoi podei 30 % (20 cmM® mepok-
cuja Bojopoga Ha 1,0 r Bosbppama) mpu caabom HarpeBanuu. Ilocae
IMOJIHOrO PacTBOPEHHS NPOGH PACTBOP BHINAPHBAIOT AOCYXa HA 3JIEKT-
POIINTKe ¢ 3aKpbITofi cnupaJbio. CyXol OCTaTOK MPOKAaJHBalOT B MYy-
¢eabnoit meun npu 550—>570 °C B reyenne 30 MHH B NVIaTHHOBBIX, KBap-
UEBHIX HJH PapdOPOBLIX THIVISIX.

PaCTBOpeHHe MOXKHO MpPOBOJIHUTb B CMECH (‘bTOpPICTOBO,lIOpO}lHOH "
a30THOX kucJjor B cootHomenuH 3:1 (15 cm® HF u 5 cM® HNO; Ha
1,0 r Bonbdpama). PacTBopeHHe NPOBOAST B MJIaTHHOBOH YalliKe.

4.3.2. IIpucorosaenue crandapTHolx 06pa3yos

IlpuroroBanenne CO npuBefeHO B MPUIOKeHUH 1.

4.3.3. [Ipueorosierue yzorbHolx 31eKTPOO08 U yaoxtbnou cmecu

YroJbHble 3/1€KTPOAB BEITAUHBAKOT, KaK II0OKA3aHO HA yepTeXe H B
taba. 1 (tunm I, I1, 111, V) u 0GKHIaloT B Ayre MOCTOSHHOTO TOKA MPH
cune Toka 10 A B Teuenue 15—20 c.

B 3aBHCHMOCTH OT AHMaNa3oHa ONpejenasieMbiX KOHIEHTpalui B mpo-
0e BO3MOXHO HCIIOJIb30OBAHHE HHXKHHX 3JIEKTPOLOB C KPATEPOM IHAMET-
poM 3 MM H Iuy6HHON 5 MM (AJs CPeAHHX H GOJBIIHX COAEDKAHHIE)
HjH ¢ KpaTepoMm auamerpom 3,5—4,0 MM u ray6unoir 8—9 mMm (nas
CPEeJHHX H MaJblX COLep:KaHUMH).

YroabHasi CM€Ch COCTOHT M3 yrOJIbHOTO NMOPOIIKA M OKCHAA MeIH C
MaccoBoi foJel 5 % u roTOBHTCS mepeMelIHBAHUEM B CTYIKE.

Cwmecn mepeMelHBaoT BCyxylo B Teyenue 20—30 mun, 3aTteM j0-
0aBJISIOT CIHUPT H NepeMelluBaoT 75 MHH. CIHPT MOXKET A06aBJAThCs
HECKOJIbKO Pas [0 Mepe HCIAapeHHs; CMech BO BPeMsl IepeMellHBaHHS
JoJkHa OBITb B BHJE I'yCTO# CMeTaHbl. 3aTeM CMeCh IIOACYLIHBaeTcs
npu tTemnepartype He Beiie 70 °C.
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C.6 TOCT 14339.5—91

ITocae storo cmech cHoBa mepememunBaioT 30—40 MHH H OKOHYA-
TeJbHO cymwaT npu (105+5) °C B cymuabHOM wmKady HJIH HOL HH-
¢pakpacuoit namnoii. Ha mnpuroroBienne 10 r cmecu Tpebyercsa
30—40 cm® cnupra. o

44 IlpoBelleHue aHaJau3a

4.4.1. TloaroroBaeHHsle, K anaaudy mpobul (m. 4.3.1) u CO cMemH-
BalOT B TeYeHHE 5—7 MHH B MEXaHHUYECKOH CTyNKe HJAH B TeyeHHE
10 MuH BPYUHYIO C YrOJBHOH cMechbio B cooTHOmeHHH 1:1 (200—240 mr
WO; u 200—240 mr yroasnoii cmecu). Hasecku npo6, CO u yroabHoi
cMecH OepyT Ha TOPCHOHHBIX MJIM aHaJuTHYecKHX BecaX. CTynku H
IECTHKH NPOTHPAIOT BaToH, CMouyeHHO# cnuproM 1 cM® Ha oxHy mpo-
Oy, mocje Kaxhoro nepeMelnuBanus. I[loJyueHHBIE CMECH NOMEILAIOT
B KpaTepn saexTpoioB mo 'OCT 14339.0 u ynjoTHsiOT 10 Kpaes ¢
NOMOIBIO CKaJibIleJs.

Hcnapenne npo6ul u BO30YKAEHHE CIEKTPA MPOBOASAT B AYre IOC-
TOSHHOI'0 TOKA. DJEKTPOL ¢ MPpoGOH CAYKHUT aHOLOM AYTH.

O6:xur nposoadr B Tevenne 5 ¢ npu cuae Toka 10 A. Cmextpel
¢otorpacupyior Ha cuekTporpade cpejiHel AUCIEPCHH NPH: CHJE TOKa
10 A ¢ axcnmosuuueii 20—30 c. Ocpeluenue ueau cnexrporpada Tpex-
JIMH30BOe ¢ KPYIJOo#H AHa(dparMoil Ha MPOMEKYTOUYHOM KOHJAEHCOpe HJIi
OJLHOJIMH30BOE C KOHILEHCOPOM f=75 MM.

Anannrnuecknit mpomexytok 2 mm. Ilupuna uwenu cnektporpada
- 0,01—0,012 mm. Dotorpadupyior no 3 cnekrpa (3 3aeKTpona) Kaxk-
noro CO u mpoful. B xacceTy OLHOBPEMEHHO YKJaAbIBAlOT (oToriac-
THHKH PasHOii YyBCTBHTEJBHOCTH JJIs TOJYYEHHS AaHAJHTHUECKUX JIH-
HHH B 06J1aCTH HOPMAJbHLIX HOUEPHEHHH:

tan [19C-02 — nast paun Boan 210—250 um;

tun [1PC-01 — pna aaun Boan 250—293 uwm;

tan [IPII-01 — gas gaun Boan 293—400 um.

HonyckaeTcss HCIOMb30BaTh APYyrie (OTOMIACTHHKH, Ha KOTOPHIX
MOXKHO HOJIyUYHTh aHAJUTHUYECKHE JUHUH B 00JIaCTH HOPMAaJbHHIX IIO-
YepHeHHUH.
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roCT 14339.5—91 C. 7

Ilns onpejesieHHsT MaccoBOH MOJH KeJe3a (2:1071—1.1072 %) =
APYTHX 5JeMEeHTOB, HMEIOIHX noyepuenus Gombuie 2,00, cnekTper $oTo-
rpadupyIOT ¢ IPSIMOYTOJBHON IPOMEKY TOUHOH Jauadpanmoi MK CeTKOR
50—250 Melr MK 3-CTYNEHYAaTHIM OCJIaGHTENEeM M KPYILJIO¥ mpoMexy=
TOYHOH JHadparMoH.

Ta6auma 1

MM
Tun "oy hy hs di d/, ds
I 40—60 | 50,1 — 619 3:40,1 —
I 10—60 80,1 — 6197 | 3540,1 —
11 40—60 90,1 — 6101 4401 —
v 40—60 40,1 — 6157 4401  —
v 40—60 ] so—r2 |68 | | sxo1

Ta6aupga 2

Jutbl BOMH, HM )
OvpegensteMslie . Juanasous! onpegenseMpx

sneMedThl THHEH - . MaclcoBBIX LOIEH, %
npumMe cH ’ Junnl cpasieiust

AmoMunuit 257,510 Mens 263,000 1-10-3—6-10-2

JKeueso 239,924 Menn 240,011 ) 1-10-3—2.10—!

Kagbuuh 317,933 Mens 306,342; 314,682 © 1-10-3—4-10-2

KpeMuuit 243,515 Meznb 240,011 1.10—3—6<10—2

Marnui 278,142 Menb 276,888 1:10-3—6-10—2

Moun6aen 281,615 Meznb 276,888 1.10—2—3-10—!

313,259 314,682 8.10—3—-5-10—2

MbIlBAK 234,084 |Bosbppam 234,932*  1:10-3—6-10~2

Harpuit -330,232 Don** 2:10-3—6-10—2

Huxes ‘ 305,082 | Mens 306,342 2:10-3—6-10-2

* VamepsieTcs MOYEpHEHHe JHHHH BoJbdppaMa 234,932 HM mJs yyeTa HAJIOKEHHS
JIMHHH BoJb(paMa 234,982 HM, Kak ¢oHA Ha JHHHIO MblbsKa 234,984 HM. ‘

*+ JaMepsieTca HauMeHbllee NoyepHeHHe (GOHA PSAOM C aHAJTHTHIECKON JIMHHER
€O CTOPOHBI JAJIHHHBIX BOJIH. ,

2 3ax, 2352 : ' 17
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Ipu stom co He JOJI’KHbI HMETb MaCCOBYIO J0JI0 HATPHs Goubie.
6-10-2 %. : .

45.06paboTKka pe3ynbTaToB

Ha noayuyennnix cnektporpaMmax (GOTOMETPHPYIOT HOYEPHEHHSE
aHaJIMTHYECKUX JIMHHH M oHa, npuBegeHHbBX B TabJ. 2. [Ipu Bu6Gpan-
HBIX YCJOBHAX (OTOrpa¢upoBaHHs CIEKTPOB, NOYEPHEHHA JIHHHH n
¢oHa MOJKHBI HaXOAUTbCS B 06/1aCTH HOPMAJIbHBIX MOYEPHEHHH.

Haxonsar pasnocts Mexay NOYEPHEHHAMH aHAJIMTHUECKHX JIMHUH H
JIHHUH CPAaBHEHHs M aHAJHTHYECKHX .rmmm u ¢doHa AS H yCpeLHSIOT
aas CO.

Mo ta6a. 29 npuaoxenus 2 onpenessioT 3HauenHe Jorapudma or-
HOLUeHHﬂ HHTEHCHBHOCTH aHAaJHTHYECKHX JIHHHM-K HHTEHCHBHOCTH (O-

Ha (lg—- ) aaa Na, As. Ecau nouepHenus: Haxoasrcsi B 06/1acTH He-

nonep}KeK (nepenepmeK) TO MePEXO) K HHTEHCHBHOCTH OCYLIECTBJISAIOT
C TIOMOLIbIO XaPAKTEPHCTHYECKOH KPHBOH (DOTOMIACTHHKH.
I'papynpoBounbiii rpaduk crposit B Koopaunatax AS—Ig C.
B cayuae omnpenesnenus MbIHJbﬂKa H HaTpHs I'PajiyHPOBOYHHIA Tpa-

(HK-CTPOAT B KOOPAHHATAX lg Ty —lg C.

., Iy
[To kaXa0My M3 Tpex NMOJYYeHHBIX 3HaueHHi AS, ]gl—q) IJIS aHa-

JH3APYEMBIX 3JIEMEHTOB C MOMOLLbIO I'PafiyHPOBOYHOr0 rpaduKka Haxo-
AT cooTBercTBylolHe KoHuenTpauuu (C;). CorgacoBannocts Ci npo-
BEpAIOT, UOJIb3YACH YCJIOBHEM, IDHBEJECHHEIM B TOCT 14339.0. Ecau
YCJIOBHe BHIIOJHSIETCS, TO 32 OKOHYATEJNbHBIH PE3yJbTaT aHa/au3a MpH-
HHMAIOT cpefiHee apH@MeTHUECKOe 3HAYeHHe Tpex NapaJlJiesbHBIX Oll-
peaeJieHn . N

Jlnanasonbl onpeaensieMbiXx MacCOBBIX J0Jei NpHBEJEHb B Tab. 2.

3HauyeHHsi OTHOCHTENbHbIX CTAHAAPTHHIX OTKJOHEHMi AJs AMana-
30HOB MACCOBBIX /0JICil ONPCLCNAEMBIX 3/IEMEHTOB NPHBELEHH B
TabJa. 3. ~

Ta6nuua 3
3nayenust S, nnﬂ JIHATa30HOB MAacCOBLIX JoJei
Onpenenseybte N
Seme 110 107 | 40039600078 16-10—3—6«10"’2 610 2410
Amomunui 0,20 0,18 0,15 —
Keneso 0,21 0,19 0,17 0,16
Kanpnui 0,22 0,20 0,18 —

- Kpemnuuit 0,25 0,20 0,19 -
Maruuit 0,25 0,20 0,18 —
Moanu6aen —_ 0,19 0,18 0,17
MHubsK 0,21 0,20 0,19 —
Harpui 0,25 0,22 0,18 —
Huxenn 0,18 0,17 0,15 —

18
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5. METOJL OTIPEAEJEHHS COLEP)KAHHUS AJIIOMUHUS (2-10~4—1-10-2 %),
BAHALMSI (2-10-3—1-10-2 %), MOJMBAEHA (8-10-3—8-10-2 %),
BHUCMYTA (1-10-4—2.10-3 %), JKEJIE3A (2-10-4—2-10-3 %),
KAJIBILHSI (1-10-2—4-10-2 %), KALLMHS (1-10-4—4-10-3 %),
KPEMHHUS (2:10-*—1-10~2 %), MATHHS (2-10-*—6-10-3 %),
MEJHM (8-10-4—1-10-2 %), MAPFAHILA (1-10-4—6-10-3 %),
MbILbSAKA (8-10-4—1-10-2 %), HUKEJS (2-10~4—1-10-2 %),
OJIOBA (2-10-4—6-10-3 %), CBUHIA (2-10-‘—6-10-° %),
THTAHA (2-10-3—1-10-2 %), XPOMA (2-10~4—1-10-2 %),
ILMHKA (2-10-4—1-10-2 %), CYPbMbI (4-10-4—1-10-2 %),
KOBAJIBTA (2-10—4—1-10~2 %) B BOJIb®PAME

M Er0 COEJMHEHHUSAX BbICOKOH YUCTOThHI

5.1. CyuiHocTh MeTofa — mo In. 4.1.

52. CpexcTBa u3MepeHHH, BCOOMOraTeabHbBlE YCT-
poicTBa, peaKTHBBH H MaTepHAaJb

Hss anaju3a OpUMEHSIOT alllapaTypy, MaTtepHadbl H DEaKTHBH,
IpUBeJeHHEIE B pa3f. 3.

53.IToaroTrcBKa K aHaJdH3Yy

5.3.1. Ilodzorosxa npob

IIpo6et roToBssiT, Kak yKasauo B m. 4.3.1.

5.3.2. IIpucorosaenue cTaHOapTHbLX 06pA34OE
TIpuroroBJienne cTaHAapTHEIX 00pasuoB INPHBEAEHO B MNPHJIOKE-
HuH 1. :

5.3.3. Ipucorosierue yeoabHblx 34eKTPO008 U YeOAbHOU cmecu
YrognbHble 3/EKTPOAB BHITAUMBAIOT, KAK yKa3aHO Ha yYepTeXe H B
ta6a. 1 (tun II uau II1 1 V).

YroJbHYI0 cMeCh, COCTOSIYIO H3 yrOJIbHOTO MOPOIUKA H PacTBOpa
HONHCTOro KaJjiusi ¢ MaccoBoi noJelt 5 Y% uaum ¢propucroro HaTpua ¢
MaccoBoit goJeit 1 Y, nepememuBaioT B cTynke B Tedenne 20—30 mMum,
3aTeM MepeMEeMHBAIOT CO CIHPTOM B TeuyeHHe 75 MHH, CyWIaT mpH TeM-
nepatype ne Boie 70 °C u nepeMemnBaoT B crynke euie 30—40 MuH.

Mocae storo cMecs cymar npu (105245) °C B Teuenne 30—60 mun.
Jas npurotoaenus 10 r yroabuoi cmecu Ttpebyercs 30—40 cm®
chypTa. : v

54 [lpoBengepue aHasaHu3a

5.4.1. TloaroroBaennsle K agaaudy npobst u CO cMellHBalOT B Te-
yeHHe 5—7 MHH B MEXaHHUYECKOH cTynke ujad B Teyenue 10 MuH Bpyu-
HYIO C yroabHOit cMmechio B cooTHowennn 2:1 (280 mr WO; u 140 mr
yroabuoli cMecu). CTynky ¢ mecTHKOM NMPOTHPAIOT BaTOH, CMOYEHHOMH
cnuptom (1 cM® Ha onHy mpo6y) Mocje KaXA0ro nepeMelinBaHus.

TTonyuennble cMecH MOMELIAIOT B KPaTephl 3JIEKTPOLOB H YIJIOTHS-
0T TpaMOOBKOil Ha 1 MM HIKe Kpasi aJek1poga. Pasbasutean (WOs)
¢ YroJIbHOH CMCCbIO IOMELIAIOT B KpaTepbl 4—6-yro/bHbIX 3JIEKTPOJA.

2 _ : ' 19
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5.4.2. ®oTorpapupoBaHHe CHEKTPOB NPOBOAAT Ha cleKTporpade
cpennefi uau GoJblIOH MHCIEPCHH B Ayre moctosiHHoro Toka. lupuna
utesn cnekrporpada 0,010—0,015 mMm.

TpexJ/iMH30Boe OCBElLleHHe LeH C KPYIJIOH INPOMEXKYTOUHOH AHa-
(dpanMOli HJIM OJHOJHH30BOE ¢ KoHAeHcopoM f=75 mm. Paccrosmme
MEeXIy 3JeKTPoJaMu 5 MM. IJIeKTPOJ ¢ NPoBoH CAYKHT aHOAOM AYTH.
Tpu cuse Toka 7 A menaloT npeaBapuTe/bHBIN OGXKHT B TeueHHe 15 c.
Ha 15 ¢ oTkphbiBaloT meab crnekrporpada, OJHOBPEMEHHO CKAauKOM
YBEJNHYHMBAIOT CUAY TOKA 10 14 A ¥ MPOBOASAT KCNO3HLUHIO B TeuyeHHE
20—35 c. '

B kaccery 0JHOBpeMEHHO MOMeILAIOT (POTONIACTHHKH Pa3HOH 4yB-
CTBHTEJNbHOCTH ISl TOJYYEeHHs] aHAJUTHUECKHX JHUHUH B 06JacTH HOP-
MaJIbHBIX NOYepHeHHH.

Tun IM®C-02 — aas gaud oy 210—270 um;
tan [1®C-01 — gas gaud Boan 270—300 uw;
Tun M®I1-01 — pns gaus Boan 300—350 uM.

JlonyckaeTcsi HCIOAb30BAHHE APYTHX (OTOMIACTHHOK, HA KOTO-
PBIX MOXKHO MOJYYUTb aHAJHTHYECKHE JIMHHHU B 00JaCTH HOPMAaJIbHHIX
NOUEepHEHNH.

55, 06pa6oTka pe3yJabTaToB

‘Ha nosyuennbix cnekTporpaMMax (OTOMETPUPYIOT IIOYEpPHEHHS
aHaJUTHYECKHX JHUHHE W ¢dona. Ilpu BrOpaHHBIX ycjaoBHSAX QoTorpa-
(UpOBaHHUSI CIGKTPOB NOYEPHEHHsa JHHHH H (OHA JOJKHB HAXOAHUThCS
B obJsiacTH HOpMaJbHbIX ToyepHeHH#. Haxoasit pasHocTb MeXny mo-
YEePHEHHUSMH aHAJHTHYECKHX JUHHH U (QOHA U YCPEAHSAIOT TOJbKO IJIst
CO.

: 1
[To 1a6.1. 29 NPUJIOKEHHS 2 ONPELENIOT lg[—;.

Ecau nouepuenusi Haxoasitcss B o6JacTH  HeJLolepXKek (mepejep-
2KEK), TO MepPexo K HHTEHCHBHOCTH OCYILECTBJSAIOT ¢ NOMOILBIO XapakK-
TEPUCTHYECKONH KPHBOH (OTOMIACTHHKH.

I'panynpoBouHblil rpaduK CTPOSAT B KOOpAHHATAX lg—,% —lg C.

. I, .
ITo xax oMy 13 Tpex MoJyYeHHBIX 3HAUYEHUH (lg—l-l; , S) nas auna-
(

JM3HPYEMBIX 3JEMEHTOB C IIOMOILBIO I'PaJyHPOBOYHOro rpaduka Ha-
XOJISIT COOTBETCTBYIOILME KOHUEeHTpaluu sjaementoB (C;).

3a OKOHUATeJbHBI Pe3yabTaT aHaJH3a MPUHUMAIOT cpefHee apHd-
MeTHYeCKOe 3HAYEHHe TpeX NapaJijesbHBIX ONpeAesNeHHH, eCH BHIOJ-
ssercs ycaosue, npusefennoe B T'OCT 29103. Jnuubl BOJH aHa-
JINTHYECKHX JIMHHH, MeCTO M3MepeHHs (oHa, JHamna30Hb AoJef mpHBe-
ZIeHbl B TabJ. 4; 3HAUYEHUS OTHOCHTETLHEIX CTAaHAAPTHHIX OTKJIOHEHHH
(S;) naa muana3oHOB MAacCOBHIX JOJIeH onpelesnseMblX 3JIeMeHTOB
npuBejeHs B Taba. 5.
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Ta6bauna 4

Onpegens emplit
3anemMedT

JuAn BOJH
A4 AT THYECKUX
JHHHUA, EM

Mecto usucperud NYYepHcHus
¢o. a

Jnanaso sl onpepensteMbix
Maccosmlx ponelt, %

Amomunnit
Bananui
Bucmyt
Keneso
Kanmuit

Kpemuuii -

KoGaabt
Marnni .

Mapranen
Menn

Muimbsk

Huxkeas
Onoso

Cauneln .

237,336
311,071
306,772
259,957
298,802

243,516

306,182
278,142

257,610
282,437

234,984

305,082
283,999

283,306

MunnmanbHoe mnouepHe-
HHe (OHA PSIOM C aHaJH-
THYECKOH JIMHHEH CcOo CTO-
POHBI AJHHHBIX BOJIH

MunnmanbHoe nouepHe-
HHe (QoHa psaxOM ¢ aHa-
JIHTHYECKOH  JIMHHEH COo
CTOPOHBl KOPOTKHX BOJIH

MunumanbHoe noyepHe-
Hie QOoHa PsALOM C aHAJH-

* TUYECKOH JIHHHEH co CTo-

POHBI" AJIHHHBIX BOJIH
"To xe
"B cayuae caaGoro ¢ona
naMepsiercss  abcomoTHoe
noyepHeHHe JHHHH
MunnMasnbHOe 1OYEpHe-
Hue ¢oHa PpsSAOM ¢ aHa-
JIHTHYECKOH  JIMHHEH co
CTOPOHBI KOPOTKHX BOJIH
To xke ‘
MunsnManbioe nouephe-
Hue QoHa paaoM c aHa-
JIHTHYECKOH JIHHHEH  co
CTOPOHBI - AJHHHBIX BOJIH
MunuManbHOE TIOYEepHe-
HHe QOHA PSJOM C aHAJH-
THYeCKOH JIHHHEH cO CTo-
POHBl AJHHHBIX BOJIH
MunumanbHOe nouepHe-
Hie (oHa PHAOM C aHa-
JIMTHYECKON JIMHHEH  COo
CTOPOHbl KOPOTKHX BOJIH
Jluuus BoJibpama
234932 um  usMepsercs
Kak (oH BCJCACTBHHM Ha-
JIOKEHHsT JIMHHH BOJb®pa-
Ma 234,982 uM Ha JMHHIO
Mbilibsika 234,984 M
MunuManbHoe TouepHe-
HHe (¢oHa psAAOM C aHa-
JUTHYECKOH JIMHHEH  co
CTOPOHBI KOPOTKHX BOJIH
MuHuManbHOE TOYepHe-
HHe (OHa PSJAOM C aHa-
JHTHYECKOH JIHHHEH o
CTOPOHBl AJIHHHBIX BOJIH
JInuus Boabtbpama
284,491

2:10—4—1.10-2
2:10-3—1.10-2
11074210
9:10-4—2.10~3
1-10-4—4.10-3

2:10~4—1.10-2

~4_1.10-2

210
10-4—6-10—3

2.
' 1-10~4—6-10-3
810-4—1.10-2

810—4—1.10-2 |

2.10-4—1.10-2
2.10-4—6-10-°

2:10-4—6-10-2
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Hp‘odomcenue raba. 4

2¢ -

fi .| JHHBL BOSK 2 5t OYIPHER Ma30HE! OMPEXENSCMBIX
Onpoea ot - mcerny| MeCTo weueRguE nopenua| | Juason otpeacr s
nuHEud, EM .
Turan -307,864 MuHuMaNbHOE HOYepHe- 210-3—1.10-2
: HHe (oOHa PpsAAOM C aHa-
JIUTHYECKOH JIHHHEH  CO e
: CTOPOHBI KOPOTKHX BOJIH
- Huuk 307,590 MunuManbHoe MoYepHe- 2:10-4—1.10-2
) Hue (OHA PSALOM C aHAJHU-
THYECKOH JIHHHEH CO CTO-
POHBl [JJIMHHEEX BOJIH
CypbMma 259,806 MuHuMaJibHOE TOoYepHe- 4.10—4—1.10—2
Hue (¢oHa pANOM C aHa-
JIMTHYECKOH . JIHHHEH  CO
CTOPOHBI - KOPOTKHX BOJAH
Kanbuuit 317,932 To xe - 1.10—3—4.10-2
Moannbaen 313,259 . MuHUMaNbHOE [OYepHe- 8.10-3—1-10-2
Hie (oHa PSIAOM C aHaJH- o
‘THYeCKOfl JIHHHeH co CTOo-
POHBI KOPOTKHX_ BOJIH
Monubaex 281,615 To ke 1-10—2—8-10-2 .
Xpom 284,325 MungManbHOe TOoYepHe- 2:10—4—1.10-2
Hue (QoHa PAAOM C aHa-
JIMTHYECKOH  JIMHHel co
CTOPOHBI JJIMHHBIX BOJIH
, Tabauma 5
3navenus Sr JUIsl (HAIA30:10B MACCOBBIX Joael .
Onpegnenstemulit B
S1eMeH — . . — — —
! 0™t | a0 t2007 | 210 1 60810
ANIOMHHU 0,24 R 0,23 0,20 - 0,19 -
Keneso 0,20 0,19 — —
KpemHuuit 0,23 0,22 0,21 0,20
Maruuit 0,21 ‘0,20 0,19 —
Mubibsk — 0,21 0,20 0,17
Menp — 0,22 0,19 0,18
Huxkenp — 0,23 0,22 0,20
KobGaapT 0,25 0,25 0,22 0,20
Banapguii — — 0,20 0,20
Turan — — 0,22 0,20
Xpom © 0,25 0,24 0,20 0,18
unk 0,28 0,27 0,24 0,22
Mapranern 0,20 0,20 - 0,18 —
Kaabuui —_— 0,26 0,25 0,22
Mouaun6aen — — 0,21 0,18
CaHHely, : 0,26 0,25 0,20 —
Bucmyr 0,25 0,24 0,23 —
OnoBo 0,25 0,20 0,18 —
Kaamuit 0,26 0,24 - 0,21 . _—
CypbMma —_ 0,21 0,18 0,17
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6. METO, ONPEAEJEHHS COLEP)XAHHS TAdPHHUA (1-10-2—3-10-' %),
HUOBUY (1-10-2—3-10-! %), TAHTAJIA (5-10-3—3-10-1 %),
LKUPKOHUS (1-10-3—1.10- %)

6.1. CYymHoCTb ME€TOJA4

Merox OCHOBaH Ha HCIapeHMH Npobbl B BHAE OKCHIA BoJbdpama.
3a cuer cMelIHBaHHsA npo6 ¢ GTOPUCTHIM HATPHEM OKCHA BOJbdpama,
a BMecTe C HHM OKCHJB IMPKOHHS, radHUsl, TaHTaJa U HHOOMs HE yC-
IeBalOT BOCCTAHOBHTbCs A0 TPYAHOJETYYHX METaJjlJloB HJH 00pasoBath
ele Gosee TPYAHOJETyuHE KapOUAbLI. .

62. CpexctBa H3MepeHHH, BCHNOMOraTtTCJAbHbE
yCTpOHCTBa, peaKTHBH H MaTepHaah

Insi ananusa npUMeHSIOT annapaTtypy, MaTepHaJjbl 1 PeaKTHBDI,
NpHBELEHHbIE B pa3i. 3.

6.3.[TlogroTtoBKxa K aHaJdH3y

6.3.1. IlodzoTo8Kka npob

I1po6bl roTOBSAT, KaK yKa3aHo B 1. 4.3.1

6.3.2. [1pucorosaerue crandapTHoLx 06pa3y08

[TpuroToB/ieHHe CTaHAAapTHLIX 006pasloB MPHBEAEHO B NpHJOKE-
HUU 1. . .

6.3.3. [Ipucorosaerue yeoabHolx 3AeKTPOA08
~ VYrojibHble 3JeKTPOJAbl BbITAUMBAIOT, KAK YKa3aHO Ha yepTexe u B
taba. 1 (tun IV u V) u o6xuraloT B Ayre nNOCTOSHHOIG TOKa NPH CHJE
Toka 10 A B Teuenue 15—20 c. ,

64.IIpoBeaenne anaansa .

6.4.1. IToarorosaennbie K anaausy npo6ol 1 CO cMewHBalOT B Te-
YeHHe 5—7 MHH B MEXaHHUeCKoOjl cTynke ujad B Teuenne 10 MMH Bpyu-
HYI0 ¢ TOPHCTHIM HATPHEM B COOTHOLIEHMH 4:1 (YeThipe yacCTH OKCHAA
BQbGpaMa U ofHa YacTb GpTopucToro Hatpusa). CTYNKy ¢ NECTHKOM
NPOTHPAIOT BaTOH, CMOYeHHOH cnupToM (1 cM® Ha oany npoby), nocae
Kaxjaoro nepemeiinBauus. IloJyyeHHble cMecH mMOMELLAIOT B KpaTepbl
3JIEKTPOJOB U YIJOTHSIOT TPaMOOBKOH Ha 1 MM HHXKe Kpasi 3JIeKTpoja.

6.4.2. ®otorpadupoBanie CHeKTPOB MNPOBOAAT Ha clekTporpade
GoJbIIOK aMCHepPCHH B ayre noctosHHoro toka. llupuna  wenu
0,015 mM. OcpellleHde LIEJH TPEXJHH30BOE C KPYrJOfi HPOMEXKYTOU-
HOlt Auadparmoit. PaccTosiHne Mexay anekTpoiamMu 3 MM. ODJEKTPOI
c npoboii cayXKHT aHogoM Ayrd. Bpems sxcnosuuun 60 ¢ npu cuse To-
Ka 15 A. Cuekrpnl (ororpadHpyloT Ha CneKTpaJibHble (OTOMIACTHH-
ku tHna [1PC-03 uan apyrue KOHTpacTHbie (HOTONJIACTHHKH, MO3BO-
JIOILHE 10JIyYaTh aHaJUTHYECKHe JIHHHH B 006/1aCTH HOPMaJbHBIX MO-
YepHEeHHH. ,

6.5.06paboTka pe3yabTaToOB

Ha mpoayueHHbX cnekTporpaMMmax (OTOMETPHPYIOT INOYEPHEHHS
AHAJUTHYECKHX JHHHUH W JUHUH CPaBHEHHS, NPHBEAEHHBIX K TabJ. 6.

HaxoxsiT pasHOCTb MeX 1y MOYEPHEHHSIMH aHAJHTHUYCCKHX JIHHHHA H
JuHni  cpaBHends AS. I'paayupoBounbiii rpadHK CTPOAT B KOOPHHHA-
trax AS—Ig C. Tlo BuiuncaenHoi AS 1s npo6 ¢ MOMOUIbIO TpagyHpo-
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BOYHOTO rpaduka HaxogsiT COOTBETCTBYylowHe KoHUeHTpauuu (C;).
‘CoryracoBantoctb C; NpOBEPSIOT, M0Jb3YSICh YCJIOBHEM, IPUBELEHHLIM B
I'OCT 29103. Ecau ycjoBHEe BBIIONHSETCS, TO 38 OKOHYATEJbHBIH
pe3yJbTaT aHalu3a MPHHHUMAIOT cpeiHee apudMeTHTecKoe 3HaAueHHe

" Tpex mapaJiie/ibHbIX OIpe/e/IeHuil.
R Ta6auma 6

Onpomernant | 1 encois nunis,| cpan-c e rondpava,| AW onDORC: AouLix
. M tibg o .
Taduui 313,472 312,535 1-102—3.10-!
Huobuit 313,078 312,635 1-10-2—3-10-!
Tanrtana 271,467 ) 271,549 5.10—3—3-10-1!
LlupkoHuit 339,197 343,571 1-10-3—1.10-1

3HayeHUs; OTHOCHTEJbHBIX CTAHAapPTHDLIX OTKJIOHEHHH I JuHana-
30HOB ~MaCCOBbIX poJeit onpeneJsieMblX 3JEMEHTOB IIPHBEACHLI B

Ta6a. 7.
Ta6auuwa 7

3unauchust Sr ANS qUBIA30HOB “MACCOBLIX Joncit
Onpegens Muit 51CMOHT 3 3 3 Y o 1
110 —4-10 419 —6-10 6-10 "—3-10
Tadunit — . 0,18 0,15
Huobuit — 0,28 0,27
Tanran — 0,15 0,10
LlupKonHit , 0,20 0,17 / 015

7. ONPEJAENEHUE COAEP)KAHUS AJIIOMUHHS (4-10-—6-10-2 %),
YKEJIE3A (4-10-2—6-10-2 %), KAJIBILUSA (1-10-2—6-10-2 %),
KPEMHHUS (4103—6-10-2 %), MACHHS (1.-10-—6-10-2 %),
MEIH (1-10-*—6-10—2 %), MOJIUBAEHA (8:10-3—3-10-" %),
MbILIBAKA (8-10-3—8-10-2 %), HUKEJS (2-10-3—6-10-2 %),

IMHKA (5-10-3—6-10-2 %), METOJOM NPOCBINKH-BAYBAHUS
MOPOILKOBBIX MPOB B JIYTOBOWM PA3PSIJL

71.CyuHocThr METOXA
Metoa ocHoBaH Ha M3MEpEHHM 3MHCCHH aToMOB (HMOHOB) IpHMec- .
HBIX 3JeMeHTOB, 00Pa3yIOLLHXCsT [IPH HCMNPEPBLIBHOM H DaBHOMEPHOM
BBEJeHUU NMOPOIIKOBLIX NPOG B FOPH3OHTAJNBHBIH Pa3psij Pa3soOHAHCHOMH
JIyT'd EPEMEHHOr0 TOKa. ‘
72, CpencrtBa H3MEpeHHT, BCTTOMOTaTeJdbHB e
ycTpoWcTBa, PeaKTUBLL H MaTepHaJdD ‘
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TenepaTop Ayrd NEPEMEHHOrO TOKa THIA «PE30HAHC», 06ecneunBa-
oL CTaGUJIbHOCTL 3alJaHHoro toka (25—30 A) He3aBHCHMO OT H3-
Mepeﬂﬂa CONPOTHBJICHHs HATPY3KH (XHMHUECKOrO COCTaBa MPoObi).

I'enepartop ayru nepemennoro toxa tumnos HI-2, OAT-1 uau apyro#
nonoénoro THNa [Ji51 BHICOKOYACTOTHOTO MOJAXKHra reHepartopa «Peso-
HAaHC».

YCTpoHCTBO /ISt CHIEKTPaJbHOTO aHaJIH3a MOPOUIKOB METOAOM IIpPO-
CHIIIKY B 3JIEKTPHUECKYIO AYTY NEPeMEeHHOTrO TOKa C BO3AYLUIHBIM OTCO=
COM — moJyaBTOMaT-NpHCTaBka K crnektporpady tuna AH-3.

Crexrporpad Ttunos J®C-13, I ®C-8, IITC-2 uau Apyroil cnekr- -
porpacp 60sbIIOH JHCIIEPCHH.

Anomunuf, 4. 1. a., X. 4.

XXeneso, u. 1. a., X. u.

Kanpuus HPITpaT no 'OCT 4142.

Maruus XJ10pui, 4. A. a.

Menp no T'OCT 859.

Hukenp uau nopoirox Hukesessii mo TOCT 9722.

Innxk.

Craxann xumHyeckue no FOCT 25336 BMectuMocTbio 150—200 cm?.

Kon6m mepunie no TOCT 1770 smecrumoctbio 100, 200, 500 cm®.

BiopeTku usmepuresbubie crek/asiuueie no TOCT 25336.

IMunerxu no FOCT 1770.

Turau ¢papdoposrsie Ne 1 no TOCT 19908.

A rtakxe anmapartypa, MaTepHaJjibl ¥ PEaKTHBH, IpHBEJEHHbIE B
pa311 3. ‘

73.I10XTOTOBKAa K aHAAH3Y

7.3.1. Ilpuzorosaenue crandaptrox obpasyos (CO) u cmudapr-
Hotx pacreopos (CP)

Ilpurorosnenne cranapTHbix o6pasno (CO Ne 4) mpuseaeHo B
npuJjoxenuu 1. y :

ToToBAT CTaHgapTHbie PACTBOPHI AJIOMHHHA, JKeJe3a, KaJblud,
KPeMHHsl, MeIl!, MarHUs, HAKeJsi, IHHKa ¢ cofep:xkanueM 1 Mxr/cm?;
pacTBop MosnbleHa ¢ conep:xaunem 10 Mxr/cm® n pacTBOp BOJb(pa-
Ma ¢ comepxaunem 10 wmr/cmé,

Hapecku aJloMHHHSA, KeJes3a, lMHKa Macconn 0,5 1 paCTBOpH}OT B
consinofi kucaore (1:1) npu caaGom parpeBanud, HaBeckn HHTpara
Kasbuus Maccoit 2,047 r u xJopuaa marnust Mmaccoir 1,958 r pacreops-
10T B Boje. HaBecku oxcuna mosnn6aena maccoit 0,75 r U OKCHJLa BOJIb-
dpama maccoit 6,3 r pacTBOPAIOT B aMMHaKe.’

HaBeckn nukeas u mMeau Maccoii 0,5 r pacTBOpSIIOT B a30THOH KHC-
agote 1:1.

» PactBophl KOJHYECTBEHHO MEPEHOCAT B MEPHbIE KOJOB BMECTHMOC-

Tbio 500 cM®, HOJHBAIOT OO0 METKH W nepeMeluBaior. Takum obpasom
IPUTOTOBJIEHBl TPOMEXKYTOUHbIE CTaHAAPTHBIE PACTBODPHI, COAEpIKAIIUE
mo 1 mr/cm® xaxnoro npuMecHoro sjeMeHTa. CTaHIapTHHIH pPacTBOP
BoJbppama (ocHoBu) (CP Ne 1) comepxur 10 mMr/cm®.
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Cranpaprusiii pacrsop Ne 2, coaepxamuit 10 mxr/cm®  MonuGae-
Ha, TOTOBAT pa3GaBJieHHEM MNPOMEXKYTOUHOI'O0 CTaHAapTHOTO PacTBOPa
MOMHOAeHa C cozepxanuem 1 mr/cM®. B kon6y BmectuMoctbio 500 cm®
nepeHocar 5 ¢cM® MPOMEXKYTOUHOTO pacTBopa MoJuGJeHa, NOJHBAIOT
JHCTHJIMPOBAHHON BOJLON 00beM B KOJiGe N0 METKH H IepeMelIMBaloT.

Crangaprabiii pactBop Ne 3 (CO Ne 3), comepxamuit 10 mxr/cm?
TNPHMECHBIX 3JIEMEHTOB: B Kosi6y BMecTHMOCThI0 500 cM® mepeHocAT mo
5 cM® U3 KaX/A0ro mPOMEKYTOYHOro CTAHAAapPTHOTO pacTBopa, CoAep-
xkamtero 1 mr/cm?® Al, Fe, Ni, Ca, Mg, Cu, Zn. O6beM B Kos16e ZOJH-
BalOT AHMCTHJJIMPOBAHHOM Bonoﬁ A0 MeTKH H nepeMemusamoT. [laiee
10.cm® cranpapraoro pactBopa Ne 3 mepeHocsT B MepHYyI0 KoJlby BMec-
THMOcThi0 100 cM3, JoaHBaOT 06beM B Kojbe A0 MeTKH AHCTHJIAPO-,
BaHHOH BOJOM, MepeMEIIHBAIOT U MOJNY4YaloT CTAaHAAPTHBIA PacTBOp
Ne 4 (CP Ne 4) ¢ copepKanHeM NpUMECHBIX 3jieMeHTOB 1 MKr/cm®.

7.3.2. ITpucorogienue yeonrsHolx 31eKTP0008 U Y2OAbHOLO NOPOULKA

Sunexkrpoant aanuoi 150—250 MM 3aTauuBalOT Ha YCEYEHHBIH KO-
HyC. -

Yroabupit mopomox npocerBaoT yepe3 curo 100 u 180 mem u mo-
Jy4aioT yacTuun guaMeTpoM 85—150 mxm.

7.3.3. [1odzoToska npob k aHaiu3y

IIpoObl BoibppaMa U ero COeAHHEHHH TOTOBAT K aHAJH3Y JIBYyMs
cnocobaMHu.

[TepBoit cnoco6. I[Ipo6ur BoJbGpaMa U ero coelHHEHHH ne-
peBOIAT B OKCUL BoJb(hpaMa, KaK yKasaHo B 1. 4.3.1.

Brtopoi cmoco6. [Ipo6u BoasdpaMa H €ro COeNHHEHUH TOTO-
BAT B BuIe pactBopoB. s yero 6epyT HaBECKy MeETaJJIHUECKOro
BoJbppama maccoir 10 Mr u pactBopsor B 2—3 cM® pacTBOpa mepok-
cula Bojopoxa ¢ MaccoBoit poneii 30 %, HaBecky oxkchpa BoJbdpama
Maccoi 12,6 u BoabdpaMoBOil KHCAOTH (00e3BOXKEHHOH) Maccoi
13,59 Mr pactBOpsIlOT B aMMHaKe IIpH HarpeBaHHH Ha 3/IEKTPOIIHTKE.

74.IlpoBelenyne aHaJdH3a

ITepBblit BapuauT

B ¢apdoposeie turau Ne | momeniaior 1o 70 mr yI‘OJIbHOI‘O 1no-
poliKa.

BBoasitr mo 1 cm? paCTBopa Bosibppama (CP Ne 1), HobGasasior
cTaHgapTHuiii pacTBop Ne 2 u cranaapTHbiid pacTBop Ne 4 B KoJHUeCT-
Bax, INpHBeAeHHbIX B TaGs. 8. PacTBophl HAarpeBalOT HAa 3JEKTPONJIHUT-
Ke u ynapuBawTt pocyxa. Cyxue OCTATKH CJykKaT CTaHAAPTHBIMH OG-
pasuaMd 1Js aHaJjau3a.

K pacrBopam npo6 BoIbppaMa M ero coemmemm nO,[LFOTOBJIeHHbIM
Kak yKasago B 1. 7.3.3 (BTOpoi cnoco6), no6aBasiior mo 70 Mr yroab-
HOT'O MOpOIIKAa, 3aTeM pacTBOPLI YIIapHBAIOT J0OCYyXa HA 3JEKTPOMJHT-
Ke.

Brtopo# BapHaHT

Komnaekr CO Ne 4 (nmpusoxkerte 1) u mpo6nl B BHAe OKCHAA BOJb-
¢pamMa CMELIMBAIOT C YrOJbHBIM MOPOLIKOM B cooTHowenun 1:7 (10 mr

26



TOCT 14339.5—91 C. 17

OKcHJa BoJbdpaMa, 70 Mr yroJpHOro nopoilka) B TeyenHe 3—4 MHH.
YTrosbHBIH MOPOILIOK A00aBJAIOT K OKCHAY BOJb®paMa NOPUHAMH B
2—3 npuema. E
7.4.1. PoTozpaguposarue cnekTpos -
ToaroTosaennble K ananusy CO i npobH ¢ NOMOLBIO IINATENS PAB-
HOMEpHO pasmemaroT Ha OTpesKe JIEHTHI TpancnopTepa yaxon «J10-
POKKOI».
"~ Bos6yxaenue cnempa npoBOAsT Npu chae Toka 25 uan 30 A. Pe-
THCTpalys CIeKTpa OCYILeCTBJsIeTCsl ¢ IoMoublo cnekTporpada 60Jb-
LIOH JAHUCIEPCHH Ha Q)OTomIaCTHHKax obecneunBaIOIUX IOYEPHEHHS
aHaJMTHYECKHX VIHHHI B 06/1acTH, HOpMabHbX mouepHennit. Ha mnuac-
THHKY q)ororpaqmpy}or 10 TPH CIIEKTPa KaKJ0ro cTaHAapTHOro o6pas-
1la 1 aHaJH3upyeMoH npobLl

Tabauuma 8§
Maccosas fonst

Homep O6tem CP Ne2, OGnem CP Ned, Maccosas gons Fe, Al, Si, G,

CTAHAAPTIOTO cmd cm? monnbgena, % Zn, Ca, Ni, Mg,
oGpas:ia ) ) s
1 6,4 6,4 0,64 0,064
2 3,2 3,2 0,32 0,032
3 1,6 1,6 0,16 0,016
4 0,8 0,8 0,08 0,008
5 0,4 0,4 0,04 . 0,004
6 0,2 0,2 0,02 : 0,002
7 0,1 0,1 0,01 0,001

7.5.06paboTKka pe3ynbTaTOB

Ha nojiyyesnbix cnekrporpaMmmax (HOTOMETPHPYIOT aHannTqucxue
JUHUH, yKa3aHHbe B Taba. 9. HaxolsT pasHoCTb MeXAYy moyepHeHHUsA-
MM aHAJMTHYECKHX JHHHI u doHa AS u ycpennswor aaa CO (CP).

CTposit 'paiyHpOBOUYHbIH Ipadux B KOOPAHHATAX: lgT; —lg C.
I

3unauveuus lg—['—; HaxoAAT no Taba. 29 npunoxeuuns 2.
(

! v
B cooTBeTcTBUH CO 3RAUYCHUSAMH lgl—'; 1715 1po6 HAXOASIT KOHLIEHT=
[}

pauuy mprMeceil B mpobax no rpajynpoBOYHOMY I'paduky.

3a pesyabTaT aHaJ/H3a NPUHAMAIOT CPEAHee apHpMeTHUECKOe Tpex
napaJjleJbHbEX ONpEeIeJIeHHA ¢ Y4eTOM YCJIOBHS, pHBeJeHHoro B 1. 1.1
I'OCT 29103. .

3HaueHHa OTHOCHTEJNbHBIX CTAHAAPTHBIX omnone}mﬁ (S2) nmmama-
30HOB MAaCCOBBIX Jl0JieHl ONnpeleseMbX 3JEMEHTOB MNPHBEIEHH B
a6 10. :
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Ta6aunma 9

Onpepgensiemptit Jinuna sosH
3MeMeHT 44 ATHTHUECKU X
nHHHi, BM

M*CTo u3MepCiust NoYcpHenust
dora :

Juanaszod onpegenst Mo(x
MaccoIpls poncH, %

AmoMuuui 308,215
309,27 1

MunuManbHOE TOYepHe-
Hue QoHa pALOM C aHAJH-
THYeCKOH JuHHeH cO CTO-
POHBI JJIHHHBIX BOJIH

4.10—3—6-10-2
4.10-3—16-10-3

Keneso 302,107

MuHHMaNbHOE TIOYepHe-
HHe HOHA PSAAOM C aHaJH-
THYECKOH JIHHHEH co CTO-

KpeMHufi 250,690

pOHBI KOPOTKHX BOJIH

To xe

Marnaui . 278,142

280,270

MunumanbHoe nouepHe-
Hue ¢oHa PSALOM C aHAJH-
THYECKO#l JIHHMeH CO CTo-
POHBI JJMHHHBIX BOJH

MuHnManpHOe TOYepHe-
Hue (oHa PSAOM C aHaJH-
THYECKOH JIMHHedl co CcTo-
POHBI KOPOTKHX BOJH

4.10-3—6.10-2

410-3—6-10-2
910~—6-10-2

1.10-3—16-10-3

Menp 282,437
324,754

To xe

Mounu6aen 313,259

315,817

MpbIIbSIK 278,022
228,812

MunnMaJbHOE “TIoYepHe-
Hue GoHA PALOM C aHAJH-
THYECKOR JIHHHEH CcO CTO-
POHBI IJIMHHBIX BOJH

MunuMaJabHOe IOYepHe-
Hue (poHa PSAAOM C aHAJIH-
THUYECKOJ = JIHHHEH CO CTO-
POHBI KOPOTKHX BOJIH

MunnManbHOe ToYepHe-
Hue HoHA PSNOM C aHAJH-
THYECKOH JIHHHEH cO CTO-
POHBI [JIHHHBIX BOJH

Kanbuuit 315,886

Jlunus BoJb(pama
315,417 um mnpuMeHsercs
KaK Mecto usMepeHus: do-
Ha BCJEICTBHE  HaJOXKe-
HHS  JIHHHM  BoJb(dpama
315,880 ma JsuHHIO KaJb-
uust 315,886 HM

Hukenb 305,082

MunumanabHoe noyep-
HeHHe (oHa PSAJOM C aHa-
JIHNTHYECKOH  JIMHHeH Co
CTOPOHBI AJHHHBIX' BOJIH.

6:10—3—6-10~2
1-10-3—16-10~3

8-10-3—9-10~2

16-10-3—3-10—!

810——8.10-2

1-10-2—6-10-2

2.10-3—6-10-*

Lunk 330,294
307,590

28

MuHuManpHOe TOYepHe-
e (oHa PALOM C aHAJH-
THUECKOH JHHHEH CO CTO-
POHBl KOPOTKHX BOJIH

5-10-3—6-10-2



rocTt 14339.5—91 C. 19

Ta6auuma 10
. 3HayeHHs1 OTHOCHTEJNbHbIX CTAHAAPTHHIX OTKJOHEeHH#H (Sr)
JHana3oHOB MAcCOBLIX A0Jeil onpeneseMbiX 3J€MEHTOB

3naveins Sr AAsl qUanasono3 MacCoBEIX A0ae’
Oonpezaeasievpll anemeirt
110078 4102160103 15.10 23,107
AmomuHui — 0,046 0,040
JKeneso —_ 0,044 0,029
Kpemuuit — 0,046 0,041
Maruui 0,059 0,048 0,042
Menb 0,058 0,046 0,042
Monu6baex — 0,035 0,027
Hikenp 0,059 0,045 0,040
Llunk — 0,039 0,031
Kanbuui — . — 0,044
Mblmbsik — 0,049 0,045

8. METOJ, ONPEJEJIEHUS COLEP)KAHUS AJIIOMUHUSA (2:10—¢—6-10-2 %),
BAHAJIHA (2:10-3—1-10-2 %), BUCMYTA (1-10-4—1-10-2 %),
TA®HUS (1.10-2—5-10-" %), KEJE3A (2-10-4—6-10-2 %),
KAJIMUSA (1-10-4—1-10-2 %), KAJIBLLUSA (1-10-3—6-10-2 %),
KOBAJIbTA (2-10-4—1-10-2 %), KPEMHHS (2-10-4—6-10-2 %),
MATHUSA (2-10-4—6-10-2 %), MAPTAHLIA (1-10-4—1-10-2 %),
MEJIHU (8-10-*—1.10-2 %), MbIIIbJAKA (8-10-4—6-10-2 %),
HATPHUS (2-10-°—6-10-2 %), HUKEJA (2-10-*—6-10-2 %),
HUOBHSA (5-10-3—5-10-1 %), OJIOBA (2-10-4—1-10-2 %),
CBHHHA (2-10-4—1.10-2 %), CYPbMbI (4-10-4—1-10-2 %),
TAHTAJIA (5-10—3—5-10—' %), THTAHA (1-10—3—1-10-2 %),
XPOMA (2-10—*—1-10-2 %), LMHKA (2-10—4—1-10-2 %),
ILUPKOHHUSA (5-10—-3—5-10-! %), MOJIUBAEHA (1-10-3—3-10-! %)

8.1. Cymnoctb MeTona — 110 m. 4.1.

82, CpenctBa H3MEepeHHd, BCIOMOTraTeJdbHBH €
yCTpo#cTBa, PeakKTHUBB H MAaTepHAJH

Ilns amanusa NpUMEHSIIOT anmaparypy, MaTepHaJjibl U PeaKkTHUBHI,
IpUBELEHHBIE B Pa3f. 3.

Ilnst perucTpanyyu CHeKTPOB H3JyYEHHS] MPUMEHSIOT (hOTOMeTpHYe-
CKylo ycTaHoBKy M®C nau mo6oit Apyroii npubop mogo6HOro THMA.

83.TToaroTOBKAa K aHalH3y

8.3.1. Ilodeoroska (HacTpoiika) HOTOIACKTPULECKOL YCTAHOBKY
MPDC na anarus .

B coOTBeTCTBUM ¢ BO3MOKHOCTSIMH (POTO3JIEKTPHIECKOH YCTaHOBKH
BBIOHPAIOT M BBLICTABJSIIOT aHAJHTHYECKHE JIHHWM M JIMHUU CPABHEHHS,
npHuBeJeHHbIe B Tabua. 1.
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Ta6auuma IF
OnpepensieMuit Jnura BoACHL, 1lupura EbIX0A-0°1 ﬂuénasox OTIPEETIAEMBIX
3 CMCHT '™ ILCAH, IM MAcCOBBIX moned, %
AnoMuHzH 394,409 . 40 2:10—4—6-10-2
© 309,271
237,336
Banaanit 318,539 40 2.10-3—1.10-2
’ . 437,904 .
Bucmyr 306,771 _40 1.10-4—1-10-2
Tadpuni - 313,471 40 - 1.10-2—5-10-!
. 291,648 : -
264,140
HKeneso 259,939 75 2:10-4—6-10-2
\ 302,064
Kaamuit 298,802 40 1.10-4—1.10—2
Kanbuuit 366,847 40 1.10—-3—6-10-2 -
C 317,933 )
) 315,886
KoGaabT 345,359 " 40 uam 75 ©2.10-4—1.10-2
KpeMuuit 288,159 75 2.10—4—6-10—%
250,689 .
251,611
Marnnit 279,553 40 wan 75 2:10—*+—6-10-2
280,270 :
285,212 -
Mapranen 957,610 40 1-10-4—1.10-2
292,557
293,306
Mezn " 327,396 75 8:10—4—1-10—2
324,754
Mumbak 234,984 40 2.10—4—6-10-2
: 228,812 . ’
193,759
Moau6aen 390,296 40 1.10-3—3-10—!
e 313,259
Harpunit 589,592 40 2:10—%—6-10-2
‘ 588,995 : .
. 330,259 ‘
Huxenb 300,249 40 umu 75 210-4—6-10-2
299,259
341,476 .
Huo6ui 292,781 40 5.10—3—5-10-!
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M podorxmenue Taba. 11

Onpcpenst :Mbli JnuHa BOJHBL, Linpura seixoaHo# }j,nana:m:x ornpeacnfoNbx
3JIEMEHT HM wmesu, HM MacCoBbiX poneit, %
OJ10B0 303,412 . 40 2:10~4—1.10-2
: ) 286,333
Caunen 283,306 40 2:10-4—1-10-2
220,351 .
CypoMa 231,146 40 4.10—4—1-10—2
206,833
Tanran 296,332 : 40 5.10-3—5-10!
293,355
Turaun 368,519 40 1-10-3—1-10-2
453,324
324,451 N
Xpom 267,715 40 . 2:10-4—1.10-2
Hunk 213,856 40 wan 75 2-10—4—1.10-2
334,502
LiupKoHHii 339,197 ’ 40 5-10—~3—5-10-!
,Bomdpam 275,860 75 nam 100
o 239,709 JIHHHH CpaBHEHHUA .
Luan 384,920 75.
Menb 263,000 75

Hns orosnexTpuyeckux cucrem (¢ HaauyueM DBM) dopmupyior
NporpaMMy: PerucTpupyroT cTanaapTHble obpasusl (CO), BBOAAT HX
KOHLEHTPALHH B JHAJOrOBbHIH BHIYMCAHTENbHEIE KoMmeke ([IBK),
NPOBOJSIT TPAAyHPOBKY U PacleyaTKy pPe3yJabTaTOB IPaAyHPOBKH C yye-
“TOM BJHSIOUIHX (HaKTOPOB.

8.3.2. IIodeoro8Ka npob

TIpo6wl roToBsiT, Kak ykasauo B 1. 4.3.1.

8.3.3. IIpucorosaenue cTandaprHoix 06pa3y08 o

[IpuroroBieHne cTaHAApPTHHIX 06pas3slUoOB NpPHBELEHO B IIPUJIOKE-
HuA 1. : ‘

8.3.4. Ilpucorosaenue yeorvrolx 34eKTP0O08 U Y20AbHOL cMECU

YrosbHble 3J€KTPOABI H YrOJbHYIO CMECh TOTOBAT, KAK YKa3aHO B
n. 4.3.3 unu 5.3.3, unu 6.2.3 B 3aBUCUMOCTH OT ONpEAeaseMbX 3JE€MEH- -
TOB H HCIOJIb3YEMBEIX METOMOB.

84 IIpoBefleHHE aHaJdHU3a - -

8.4.1. YcTaHOBKY mpOrpeBalT AJIS MOJYYEHHS CTaOHILHBIX Pe3yJb-
‘TaTOB COTJIACHO MHCTPYKUMH Ha MPHGOP. .

8.4.2. IIpoBoasAT (hOTO3/IEKTPHYECKHE MNPOGUIHPOBAHHE IO OLHOMY
M3 OIpeJleNIIeMbIX 3JIEMEHTOB aHAJHUTHYECKHX JHHHH (KaHaJoB) B
3JIEKTPHUECKOH Ayre mepeMEeHHOr0 TOKa mpH cuje Toka 1—4 A.
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8.4.3. TloaroroBaennbie K ananudy npobel 1 CO cMemuBalOT B Te-
geHHe 8—10 MHH B MeXxaHUUECKO# CTyNKe UJau B TeueHHe 10 MUH Bpyu-
HYIO C yTOJIbBHOH CMeCblO HJiH ¢ (PTOPHCTBIM HATPHEM B COOTHOLHEHHMSX,
yKazaHubix B . 4.4.1; 5.4.1; 6.4.1 B 3aBUCHMOCTH OT oOnNpeJessieMblX
3JIEMEHTOB M HCMOJb3yeMblXx MeTOA0B. CTYNKH ¢ NECTHKOM IpOTHPa-
10T Barofll, cMmouenHoi cnuprtoMm (1 cM® Ha oxHy mpoby) nocJe KaxKgo-
ro nmepeMelINBaHusd., -

IlonyueHHrle cMecH MOMELAIOT B KPaTephl SJIEKTPOZLOB H YIWIOTHS-
IOT, KaK yKasaHo B 0. 4.4.1 uan 5.4.1, unu 6.4.1.

8.4.4, HMcnapeuye npodu u Bosbymnemue cTexTpa (perucTparuio)
HNPOBOAAT B Ayre NOCTOSHHOro ToKa co 3ceM KoMmmiektrom CO n mpob -
Ha HEKOMIIbIOTEPH3HPOBAHHLIX CHCTEMaX.

L5t KOMIbIOTEPU3HPOBAHHBIX CHCTEM PETHCTPUPYIOT OJMH, ABA HIH
Gosee cTaHHapTHEX 00PA3IOB AJsi KOPPEKTHPOBKH IpajiyHPOBOUHBIX
rpaguxos.

OcBeliense nie/i noJUXpoMaTopa (GOTOIIEKTPHUECKOf CHCTEME —
PACTPOBLIH KOHIEHC2TOD WM OJHOJNHH30Basl cucreMa. AHaJUTHUYECKHH
NPOMERYTOK — 2—3 wwm. upuna Bxonnoit menn — 20 MKM.

3a JauH@o cpasHeHus OGepyT JHHHH BoJbdppama . 275,860 HM,
239,709 um uan mean 263,000 uM, uan nojsocy nnana 384,920 vm, uau
q)OH (HepasJoKeHHbBI CBeT) IpH NMOJYUEHAH OTYETOB, NPONOPIHOHAb-
HBIX OTHOCHTEJbHBIM HHTEHCHUBHOCTSIM aHaJUTHYECKHX JHHUH. AHau3
MOXKHO BeCTH 0€3 JIMHUM CpaBHEHHS IO aOCOJIOTHEIM HHTEHCHBHOCTSIM
AHAJUTHUECKUX JIUHHUH.

Hanpsxenue nuTanus GOTOYMHOXKHTeNeH BHIOHPAIOT ¢ yueToM obec-

. meveHust Tpe6yeMoil YYBCTBHTENbHOCTH A/ JaHHOTO KaHaJjia PEerHCTpH-
pyolieli CHCTEMBL.

"~ 8.4.5. YcaoBus peructpaunun (cuiaa TOKa, BpeMﬂ 06:KHUra, 9KCHO3H-
1HsA) AHAJOTHYHBI NPOBEAEHHIO aHaAJAM3a Ha cneKTporpaq)ax cpenHelt
ud 6OJbIION AUCIIEPCUH.

YHuBepcaabHble YCJIOBUA PerHCTPAlHH [JIs MOJYYEHHA MaKCHMaJdb-
HOIl YyBCTBUTEJBHOCTH CJEAYIOUIHE: HIXKHHE 3JEKTPOJABL 1O YEPTEXY .
(tun I wan 111); Bpems o6:xura — 12 ¢ npu cuie Toka 5—7 A, axcrmo-
auuns 20—50 ¢ npu cuae Toka 10—15 A. :

85. O6paboTka pe3yJabTaToB

ITocne oKOHUAHHS perHcTpanui (HAKOIUIEHHS) MPOBOAST OMNPOC Ka-
Ha/iOB aHAJNH3APyeMBIX 3J1€MEHTOB H CHHMAIOT NMOKa3aHHUsI BHIXOAHOIO

pubopa MJg KaxkAOTO M3MepeHHs MO IIKaJje HH(PPOBOrO BOJBTMETPA
Jil1518 nau muxpoammnepMerpa M1792 B aBTOMATHYECKOM HJIH PYYHOM
PEAHMAX HA HEKOMIBIOTEDH3HPOBAHHBEIX CHcTeMax. 'pajyHpOBOUHbIE
rpadurn erpodrt B koopauHatax N—C 1151 KaxJIOro 5JieMeHTa 10 CTaH-
AapTarim obpasnaM, rae N — ycpeAHeHHOe NOKa3aHHe BBIXOLHOTO TpH-
Gopa nnist n usmepenui, C — 3HAYEHHs] aTTECTOBAHHON KOHIIEHTPAaLHH
cTaHZapTHOTO o6pasna.

ITo rpanyrpoBouHoMy rpadHKy HAXOAST COOTBETCTBYIONHE KOHIEH--
Tpaunu (C;). ‘
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3a oxoHuaTesbHBI PE3yNBTAT aHANH3a TPHHAMAIOT CPefHee apHd-

MeTHYeCKOe 3HaueHne (C) n uaMepeHHH, ecJaH BHIIOJHSETCS YCAOBHE
I'OCT 14339.0. '

Hsi KOMIBIOTEPU3HPOBAHKEIX CHCTEM TIOCAE PETHCTPALlHH TPOG pac-

- CYUHTBIBAIOT IO TPaLyHPOBOYHOMY Tpa(HKy KOHIEHTPAIHH 3JeMEeHTOB

npoGbl M BEIBOAAT MX Ha JHUCIVIEH H Teyaraioliee YCTPOHCTBO B COQT-
BETCTBHU C 3aJI0XKEHHOH NPOrpaMMoH.

3HaueHHus1 OTHOCHTE/IBHBIX CTAHXADPTHLIX OTK/JIOHEHHM [JIs AHANA30- ~
HOB MaCCOBBHIX JI0JIell OTIpe/ieIIeMbIX 3JIeMEHTOB NPUBeAeHHE B Tabu. 12.

Ta6amma 12

. uaueiust Sr JUISl NMala30HOB MaccoBbi¥ noiel
Oupepanst avblit 1
e 110 510510 110710 s 1075 10 610510 s
AMOMUBHH 0,15 0,14 0,13 0,11 —_
Bananuii — - 0,13 0,12 —
Bucmyr - 0,19 0,17 0,16 — —
T aduuit — — —_ 0,11 0,10
JKeaneso ’ 0,16 0,15 0,12 0,10 —
Kagmui 0,18 0,17 0,15 0,14 —
Kanbuuit — — 0,16 0,15 —_
Ko6amabT : 0,15 0,14 0,13 0,12 —
KpemHuit 0,17 0,16 0,15 0,14 —
Maruui 0,18 0,17 0,16 0,15 —_
Mapranern : 0,19 0,18 0,17 0,16 —
Menp — 0,20 0,19 0,17 —
Mbulubsik — 0,18 0,16 0,14 —
Monu6aen —_— — 0,12 0,11 0,10
Harpuit — — 0,15 0,13 —_
Huxkenp 0,17 0,16 0,15 0,14 —
Huo6nit ’ — — 0,17 0,16 0,14
Ounoso 0,20 . 0,19 0,16 0,15 —
CauHel, 0,21 0,19 0,16 0,15 - —
CypbMa 0,19 0,18 0,16 0,15 —
 TaHran — — 0,12 0,11 0,08
Turan — — 0,17 0,16 —
Xpom 0,20 G.17 0,16 0,15 —
Lunk 0,22 0,2 0,20 0,19 -
Lupxonwuii — - — 0,14~ 0,13 —

9. SMUCCUOHHBIYM NITAMEHHO-®OTOMETPUYECKHUY METO
ONIPEJEJEHHUA COLEP)KAHUSA HATPUSA (1.10— — 1-.10—1 %),
U KAJTHS (1-10—3 — 1-10—' %)

9.1 CymHoCTb MeTOJ 2 T

MerToJ OCHOBAH Ha M3MEPEHHH SMHCCHH aTOMOB HaTPHs M KaJud,
06pasyloluXcsi PH PACHBUIEHHH B IJ1aMs aHAJH3UPYeMbIX PacTBOPOB
MpH [JIHHE BOJHBI Ana=0589,096 nM, Ax=766,490 nm. .
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92. CpeancTtBa H3MepPeHHS, BCONOMOrarteJbHHEe YycC-
'rpoﬁCTBa,MaTepna.annpeaKTuBu .

CnekTpo(oTOMETp NJIaMeHHbIH, .moﬁoro THIA.

[leur mMydeabHas ¢ Tepmonapod, oéecneqmsalomaa Temnepa'rypy
narpesa o 800 °C.

Ilnurka snekTpuueckas ¢ 3akpuitoit cnupalnio [19 600—2 no I‘OCT
14919 unu mo6as apyras, o6ecneuuBaoIas Heo6xolmmyro TeMnepary-
py Harpesa.

Tpaucpopmarop naboparopuniit JIATP-1.

Bechl aHamuTHYeckue J060ro THIA, 00eCNeUHBAIOUIHe B3BEIIHBAHUE |
€ norpeuHocTbo He Gosee 0,0002 r, )

DunbTp-cTabUNUIATOP, chonbay}omunm Ha JIMHHH CXKAaToro BO3-

ayxa.

I'a3 6urrosoit mo TOCT 5542, nponaH 6yTaHOBasi CMeCh HJIM aUEeTH-
aed B Gasionax no F'OCT 5457 u cxkatbiff BO3AyX H3 6aJlJIOHOB HIIH Ce-
TH MOA faBieHHeM He MeHee 0,5 xI1a.

Okcup Boabdhpama, cofepxKauluil HATpHi U Kasuk He Gosee 0,001 %
(B pacuete Ha Merajsuyeckuil Bosbdpam). Jlonmyckaercss MpHMeHATHb
ocHOBY 1151 ipurotoBienusi CO Ne 21—24.

Kaumit xnopucteit mo F'OCT 4234; crannapTHHH pacTBOp, cofepKa-
i 0,00025 r/cm?® kanus uian 0, 0004766 r/cM® KanHs XJIOPHCTOTO.

Hannﬁ xnopucthii o I'OCT 4233, craugapTHHN pacTBOp, conep-
xamuit -0,00025 r/cm® natpust uan 0,0006355 r/cm® HaTpHs XJIOPHCTO-
TO. :

CraHpapTHBIE PacTBOPH KaJus M HaTPHS TOTOBAT B OAHOM MepHOH
xoJ06e.

AMMHaK BOAHBIH, MOJYYEHHBH HaChIIEHHEM nucmmnposaunoi!x BO-
Aul rasoo6pasupiM ammuakom no 'OCT 3760 wuam mo. T'OCT 24147
oc. u. '

Bonopona nepokcun mo F'OCT 10929.

CrakaHBl XHMHYECKHE BMECTHMOCTbIO 100—200 CM3 no TOCT 25336
u TOCT 23932.

Kon6w Mmepuble BMecTuMocThI0 50, 100, 500 cM® no TOCT 1770.

93. IpuroToBNeHHE CTAHLAPTHBX PAacTBOPOB

Js mpHroTOBJEHHsI CTaHAAPTHBIX PACTBOPOB HCIIOJNB3YIOT OKCHA
Boabdpama (ocHoBa) unu pasbaButensr CO Ne 21—24,

ITepen KaxXKABIM NMPHTOTOBJEHHEM CTaHAAPTHBIX PACTBOPOB MpejBa-
PHTEJBHO ONpPeAeNAI0T COACPIKAaHHE HATPHS M KaJHusd B OCHOBE H B pa-
CTBOPHTEJE — BOAHOM PacTBOPe aMMHaKa.

9.3.1. Onpedesenue HaTpus u KaAUs 8 pacTeopuTese -

200 cM® pacTBOpa aMMHaKa BHIIAPHBAIOT AOCYyXa B YCJIOBHSAX, IPEX-
OTBpalaouux 3arpsisienHe npobnl. Cyxo#l 0CTaTOK pacTBOPSIOT B
25 cm?® ropsiueit Boasr (50—80) °C u onpenensoT cofnepxaHue HATPUA
¥ KaJjus Ha 1aMeHHOM CHeKTPO(hOTOMETpe, HCMOJB3Yst B KauecTBe CTaH-
JLapTHHIX PacTBOPOB BOAHLIE PACTBOPHI XJIOPHUCTHIX coJiefl HATPHS U Ka-
JIHSl COOTBETCTBYIOIIMX KOHLeHTpauui. MaccoBasi possi nmpuMecelr Ha-
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TPHUs M KaJsusi B PAacTBOPHUTeJe He A0JKHA npesbiwiaTh 0,0001 % B pa-

cuere K Macce Bosbdpama (0,5r).
, Ecaun maccoBasi 1o GoJblle, TO TOTOBAT HOBHIH PacTBOpP aMMHaka
H ero aHaJH3UPYIOT HA COAepkKaHHe HATPUs W Kanaus. [Ipu noBTopHOM
MOIy4eHHH MaccoBO# 0.u HaTpusi (kanaust) Gogee 0,0001 % ee y4uThl-
BAIOT NIPU NPUTOTOBJIEHHH CTAHAAPTHBIX PAaCTBOPOB.
-9.3.2. Onpedesernue HATPUS 1L KAAUS 8 OCHOBE
Cojaep:xaHue HaTPHA M KaJHsi B OCHOBE ONPeAeJsioT METOAOM «J0-
6aBOK» C IOMOIIBIO CTAHAAPTHEIX PacTBOPOB 1o 1. 9.3.3.

9.3.3. llopadok npuzorogrenus crandapmbtx pacrseopos

Illects HABECOK OKCHAA BOJb(PaMa Maccoil 1m0 6,3 r i ABe HaBeCKH
macco#t 0,63 r — HcxonHBe TPOOH AJs ONpefeseHUsl COAepXKAHUSA NPH-
Mecell HaTpUs M KaJHg B OCHOBE MeTOAOM J00aBOK — MOMELIAioT B

- cTakaHbl, IPHJAHBAIOT, IO Mepe pacTBopeHus, mopuusamu 250—300 cm®

pacTBopa aMMHaka (K IByM Kojabam c¢ HaBeckamu no 0,63 r npunuBaior

25—30 cM® aMMHaKa) H HarpeBaloT Ha 3JEKTPOIJIUTKE A0 PACTBOPEHHUS

okcuzga. PaeTBOpHI KOJIHYECTBEHHO MEPEHOCHAT B MePHbIE KOJNGH BMECTH~

mocTeio 500 cm®. PacTBopsl HexoAHBEIX mpo6 (¢ HaBeckaMu mo 0,63 T)

nepeHocAT B KoaOwl Ha 50 cMm® M go/MBaIOT BOAOH 10 METKH, BBOAAT C

NOMOILbIO G1OpeTKH paccunTaHHbe KOJHYECTBA CTAHNAPTHHIX PacTBO-

poB HaTpusA H Kajausg (cM. Tabj. 13), noauBanT 06beM BOJOH O METKH

H IepeMelIuBaloT.

JBe xoa6b (¢ HaBeckaMu 0,63 r) sBASIOTCS HCXOAHBIMH NPH Onpe-
JeJIeHHd HATPHS M KaJHg B OCHOBE MeTOAOM A00aBok. B aTu Kos6br
CTaHJapTHbIE DPAaCTBODHI HATPHUS U KaJHs He BBOJIST.

CocraB cTaHAapPTHEIX PacTBOPOB NpHBe/eH B Taba. 13 (Ges monpag-
KH Ha colepxkaHHe HATPUsl M KaJHs B okcufie Boab(pama). Tlonpasky
HaXOJAT MO MeTOAY N00aBOK, M3MEPHB BeJHUHHY aHaJUTHYECKHX CHI-
HaJIoB ' H3Iyuenust HaTpHUs H Kaausd Ha T/1aMeHHOM crexTpodoToMeTDeE.

Ta6auua 13
® o © o
4. g = < Maccosast norst narpusii Maccorast nonst Kanust
# = o e S B BOJLGPAvME, % B BONLYpA~C, %
& = o S - -
2 En 2 | 28 2E .
‘'« Y- o9 [o}e] = a . AR 0
S| S8 | B | B | Ely lpaswman| JSROE [recwenan | NI
a owm “a 2@ g accora 10§ Maz. opast
< < 5 == o B4 — 3 __ —2 o
gg z§ 3& | £3 ‘§§§ (CRIUNDI BTt S R U I B
1 6,300 | 5001 1.0 o9 1,0 10+ | 10 1,0+-17
2 | e300 | 50| Lol 1o | 50 | setir| so | 504
d 6,300 | 5001 1,04 20 10,0 10,0417 | 100 10,04-17
4 6,300 | 500 | 1,0 40 20,0 20,017 | 200 20,0417
5 6,300 | 500 | 10| 100 50,0 50,017 | 500 50,017
6 6300 | 500 [ 10| 200 | 1000 [100,0-+17 | 100,0 100,017

IHpaMeuauma:
L. IT — nonpaska Ha conepikaHue HATPHS H KA/l B OCHOBe,
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2. Pacuer B Ta6.iHle BHIOMHEH HA METAJLi ONpPeENAEMOf MPHMECH K MeTaJ/l/IM4ec-
KOMY BOJb(paMy -

3. IlpuroroB/eHHble CTAHAAPTHBIE PAaCTBOPH XPaHAT B TeueHHe 60 cyr.

94. [TpoBeneHnue ananusa

9.4.1. Hodeoroska npob k anasusy

Merananyeckuit BoibdpaM B BHIe WiTabHKa, NPyTKa IPOBOJIOKH,
JIEHTBl TNpeABapHTENbHO OYHLIAIOT: H3MeJbYeHHble NPOGHl 3aJHBAIQT
pacTBOpOM MepPOKCHAA BOAOpoja ¢ MaccoBoi pojeit 3—5 Y u caerka
HarpeBatoT. Ilocse pacTBopeHHs NMOBEPXHOCTHOTO cJosi (3—5 MHH)
MEePOKCH BOJOPOJA CJIHBAIOT, NPOOH NPOMBIBAIOT BOXOH H BHICYLIHMBA-
10T B CyLIHJIbHOM LIKa(y npu Temneparype (105+5) °C.

Hasecky ounieHHOro Bosb(pama Maccoél 0koso 0,6 r pacTBOpPSIOT
B NEPOKCH/Ae BOAOPOJA, BHIIAPHBAIOT AOCYXa H NPOKAJHBAOT B MY-
tpebHON IeYH B CTEKJIOYIJIEPOAHCTHIX TUNVIAX npu 600—650 °C B Teue-
Hue 30 MHH.

Mertannnyeckuil mOpoLIOK BoJbpaMa MepPeBOASIT B OKCHI HarpeBa-
HHeM B MydenabHol neun npu 600—650 °C. BosabdpamoByio KHCJIOTY H
napaBosib(paMaT aMMOHHS NIePEBOAST B OKCHJI, KaK yKasaHo B 1. 4.2.1.

Tpu HaBecku okcupna Maccoit 0,630 r moMelmlalOT B CTaKaH BMECTH-
mocTeio 100—150 cm?, npuauBaror 256—30 cM® pacTBopa aMMHaKa H
pPacTBOPAIOT NIPH HarpeBaHHH Ha 3JIEKTPONNHTKe. PacTBOPHI KOJNHYECT-
BEHHO NEPEHOCHAT B MepHble KoJ6bl BMecTUMOCTbI0O 50 cM®, NOJHBAIOT
pacTBOpH B K0/106aXx BOJOH A0 MeTKH H nepeMemnBaior. Ilas yckope-
HHSA aHa/IM3a pPacTBOPeHHe NPOBOASAT HEMOCPeICTBEHHO B MEPHBIX KOJI-
6ax.

9.4.2. Hameperue aHALUTUYECKUX CUSHAA08 L NOCTpPOeHue 2padyu-
poBouHbLX 2pagduKos

CranpapTHBle U aHaJH3HPyeMble PACTBOPH PACHBLIAIOT B MJIaMs.

PeructpupyiorT pe3oHaHCHble H3JIyUeHHS HATPHs NMPU JJIHHE BOJHHI
589,096 M, xanuss — 766,490 um. M3aMepsAIOT aHaJUTHUECKHE CHTHAJIBL
usJaydeHuss (POHA, CyMMapHble CHTHaJBl H3Jy4eHHs HaTpHA + GoHa,
Kanus+doHa, NOJyueHHEBle 3HAYeHHs (HOHA BBHIUUTAIOT H3 CyMMap-
HBIX CHTHAJIOB HaTpus + (oHa, Kanaus -+ ¢oua. ITo pesynbraram HaMe-
peHull CTPOSAT IPAAYHPOBOYHBIE TPAQHKH B KOODIUHATAX: KOHIEHTpa-
UM HATPUSl M KaJusd B CTAHAAPTHHIX PacTBOPaxX — BeJHYHHA CHrHA-

JIOB. HepBbm rpaduK JJs HHTepBasa KOHueHTpauHH (1—5)-10—2 %;
BTOPO#i TpaduK [Js HHTepBaJa .KOHLEHTpalui (20——100) 102 9%.
© 95.06paboTKa pe3ynAbTaToOB

ITo rpanyupoBOYHEIM TpaHKaM HAXOASIT CyMMapHOe COAep:KaHHe
Hatpust (kaJist) B nmpofax W B pacTBope amMMHaka. Mckomyro maccy
nomo (B % HATPHA W KaJHA K MeTaJJHYECKOMY BOJIbhPaMy) HaxOmsT
32 BLIUETOM CONEPIKAHUS HATPUS U KaNWs B aMMiake {IepecudTaHHO-
I'0 Ha HABeCKY Boan)paMa 0,500 r mo 9.3.1).

3a OKOHUATEeNBHBIH pe3y/bTaT NPHHUMAIOT CpelHee apn(bmem“ec-
KOe 3HAUeHHe Pe3y/IbTaTOB TPeX MapajliesbHbIX ONpefesneHH, IPH BHI-
noaHenun yeaosus, npusefensoro B [OCT 14339.0. OmHocuTeNbHOE
CTaHLapTHOe oTKJIOHeHUe (S,) mpuBefeHo B Tabu. 14.
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, TaGnuma 14

T

HATIA301 ONpPEJENsICMBIX MACCOBLIX J0Meil )
A Halz-p):m M Kanua, % A OTHOCHTENIGHOC CTANJAPTHOC OTKJIO Q'HE

Or 0,001 no 0,004 BxJ0HY. 0
Cs. 0,004 » 0,008 » i i 0
» 0,008 » 003 | » : 0
» 0,03 » 0,10 » 0

10. METOJ, ATOMHO-ABCOPBILHOHHOTO OMNPE/JEJEHHSA cou,EP)KAHHﬂ
KAJIUS (5105 — 110~ %), KAJIBLLUSA (1-10—¢ — 1.10—2),
MATHHS (1-10-5 — 1102 %), HATPHS (5-10-5 — 1.10-2 %)

10.1. CymHoCcTbh MeTORQ

MeTon ocHOBaH Ha CEJIEKTHBHOM IOTJIOLIEHWH ATOMHBIM napOM aHa--
JIU3HPYEMOro BelleCcTBA Pe30HAHCHOTO H3Jy4YeHHs. ATOMH3aIlHsl NPOHUC-
. XOLMT NMpPH HCIAPEHHH a3p030Jis pacTBOpa B IJIAMeHH, KOTOphI# o6pa-
3yeTcsi IPH pacHbUIeHHH aHAJIH3UPYEMOro PacTBOpPa CKAaTHIM BO3AYXOM
B IIaMs CMEeCH alleTHJeH-BO3AYX, alleTHJIEeH-3aKHCh a30Ta. PesoHaHc-
HOe H3/yYeHHe OMpele/sieMOro 5JeMeHTa, CO3/aBaeMoe CIeKTPalIbHOM
JIaMMOH, HPONyCKaeTcsi yepe3 maams, BEAEAseTCs] MOHOXPOMATOPOM H C
TIOMOIIBIO PEFHCTPHUPYIOLIEll CHCTEMBl H3MEpSieTCst 3HaueHHe TMOrJole-
HHS, , '

102. CpencTBa u3MepeHHH, BCNIOMOTaTedbHblEe yC-
TpoHCTBA, PeaKTHUBB H MaTepHaJH »

CnexTpoMeTp aTOMHO-abcopOuuoHHBIE THma «Xutaun 180—170»
WK JPYTrOH MapKH, o6ecneyuBarollHii COOTBETCTBYIOLLYIO YyBCTBHTEIb-
HOCTb OTIpejieIeHHsI HaTPUsl, MArHHS, KaJbIHs, KaJHs. '

Jlayma ¢ MOJBIM KaTOAOM AJs HaTpHS.

Jlamnia ¢ TOJIBIM KaTOJOM JJIsi MarHHus.

Jlamna ¢ moJiBIM KamoAoM IJst  KaJbILUs.

Jlamna ¢ DOJBIM KaToAOM JJIsI KaJjws.

Kon6el MepHBle H3 (TOpOMIAcTa 4MB BMecTuMocTbio 100 cm® mo
TY 95—337—79.

Kon6bl MepHBIE BMECTHMOCTHIO 100, 500, 1000 cm® mo TOCT 1770.

Huauapet u3 propomnacra 4 Mb BmecTumocThbio 50 cm3,

Turan xkBapueBble BMeCTHMOCTHIO J0 100 cm® mo TV 95——175——78

Crakadbl GTOPOMJIACTOBLIE TIOJNHITHICHOBELIE.

Bosayx ka1. 3 mo TOCT 17433, mocrynatouiu#i NoA jgaBjeHHEM
29, 41995 104 — 49,03325-10¢ ITa (3—5 aTM)

Auernnen pacrBopeHHbl# Texnudeckuii no I'OCT 5457, OUHIIAIOT
NPONMyCKaHHEM Yepe3 TepaTolb. :

Kucnora consinas no TOCT 3118 x. u.

Kucsora consinas mo TOCT 14261, oc.u.

Bonopo,ua nepoxkcup mo 'OCT 10929 ¢ maccoBoii nogeit 30 %.
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Awmmuax Boanniii no 'OCT 24147, oc. u.

Bona 6uaucrunnuposannas no FOCT 4517.

Kaauit xnopuctrit no TY 6—09—3678 oc. u.

Kanbuuit yraexucasit no FOCT 4530, x. u.

Harpuit xaopucteiii mo FOCT 4233, -

Marunus okenn no F'OCT 4526.

CranjapTHble PacTBOPbl HATPHs, KaJHdA, KaJblhs, MarHHa {pacT-
BopH A, B, B).

A rakxe annmapartypa, MaTepHasJbl H pEaKTUBH, NPUBEJEHHHIE B
pasn. 3.

103. [ToaroToBKa K aHAaJdH3Y

10.3.1. IIpueorossenue ocobo wucrozo pacréopa COASIHOU KUCAOT bt

CousiHy10 KHCJIOTY, CBOGOAHYIO OT IpHMeceH MeTaJjioB, IOJNyYaloT
METOLOM HachleHHus. [/ 3TOro B 3KCHKATOp (MJH APYroH repmeTHU-
HBIH COCYZ) 3a/JHBAIOT KOHIUEHTPHPOBAHHYIO COJSHYIO KHCJOTY, 3aTeM
Ha NOACTaBKY NOMEHIAIOT cTaKaH H3 NOJHITHJIEeHA Wiad ¢rTopomsiacTa,
HaNOJHEHHbIH OHANCTHIIHPOBAHHON BOAOH.

CooTHoweHHe 0GBEMOB BOJBL H KUCAOTH AOJKHO GBITL 1:6. DKCHKA-
TOP IAOTHO 3aKPLIBAIOT MPHUILIHGCBAHHON KpblwKoi, Yepes 3—4 ausa’
NOJIyYeHHbIl PacTBOP COJIAHON KHC/IOTHI KOHLUEHTPAIHH NPHMEPHO
Cuci==19 MO.Hb/}.lM CJHBAIOT H3 HOJH3TUIEHOBOIO CTAKaHAa B IIOJIHITH-
Jenonylo xoaly. M3 storo pacTBopa roToBsiT pacTBOp COJISIHOH KHCJIO-
Thl KoHUeHTpauuu Cuci==0,1 moab/am®, npas storo 10 cM® KHCJIOTHI
NePEHOCST B NOJHITHIEHOBYIO KoJa0y BMecTuMocThio 1000 cM3, qoBoaAr
GUAMCTHAIMPOBAHHON BOJAOH A0 METKH H II€DEMELIHBAIOT.

10.3.2. IlpueoTosaenue pacrsopa ocob0 4ucTO20 AMMUAKA

AmMuax BoAHBI TOTOBSIT MeTOZOM Hachimenus (1. 10.3.1). -

10.3.3. [lpueorosaenue cTandapTHoLx PACTBOPO8 HATPUS :

Jas npuroronsaeHus. PACTBOPOB  HCMOJIL3YIOT ~XJIOPHCTHIA HaTpuft

ABaX/Jbl NEePeKPHCTANIH30BAHHLIL H BBICYIIEHHBIH 10 IIOCTOHHHOﬁ
Macchl npr Temneparype 105110 °C,
* Pacteon A: i1aBeCKY XJOPHCTOTO HATPHUS maccofi 2,5421 r nomema-
107 B MepHyI0 K016y BMecTumoctbio 1000 cM?, mpuausator 200—300 cm?
6UANCTHIHPOBAHHON BOMAbL H MEePEMEIINBAIOT 10 PACTBOPEHHS HaBec-
KII. PaSC»aBJmeT BOJOI 10 METKH Y NepeMelluBaloT.

1 cm® pactBopa A cogepixut 0,001 r narpus.

Pactsop B: aankBorHyio wacth 10 cM® pacTBopa A nomemaior B
MepHYIo K05y BMecTuMmocTbhio 500 cm?, pa3baBasioT 10 MCTKH OGuau-
CTHATMPOEA n1oil Bo10# 1 mepeMelnBaorT.

1 em?® pactsopa b conmepzxut 0,00002 r natpus.

Pactsop B: asuxsortuyio uacts 25 cM® pacrBopa b NOMeIalT B
MepHYI0 K016y BuecTHMOCTbiO 500 cM®, pasGaBasiOT A0 MeTKH Giau-
CTHJLIINPOBAHHON BONOH M nepeMeluBaloT.

I cum? pacrBopa B conepzxur 0,000001 r naTpus.

Pacreoput A, B, B xpaHsT B 3aKpbITOH NOJHITHJAEHOBOH MOCyne.
10.3.4. Hpueorosaerue cTan0apTHbLX PACTEOPOE KAAUL
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Jlns npUroroB/eHus PacTBopa HCMoyIb3yIoT KaJu# x.nopnc*ruﬁ JBaX-
Abl nepexpncmnnnsoaaﬂnun U BHICYIUEHHBIH 110 MOCTOSIHHOR Macchl
npu 1056—110°C.

PactBop A: HaBECKy XJIOpHCTOro Kaaus maccoit 1,9080 r nomema-
10T B MepHYI0 KoJI¥y BMecTuMocTbio 1000 cm®, npunusator 200—300 cm?
GHIHCTHIIHPOBAHHONR BOAH H nepeMeIlHBaIoT 10 PaCTBOPEHHS! HABECKH.
PasGaBasiior GMAHCTHIIHPOBAHHOK BOAOH 0 METKH H BHOBb TlepeMeLIH-

. BAIOT.

1 cm® pacrBopa A coaepxut 0,001 r Kanus. :

Pactsop b: anuksortnyio yacte 10 cM® pacTBopa A momelianot B
MepHYy!0 Koa0y BMecTuMocTbio 100 M3, pas6aBadgiOT OO0 MeTKH 6wm-
CTH/IINPOBAHHOH BOAOH H MepeMeLIHBAIOT,

1 cm3 pactBopa b conepxxur 0,0001 r Kasus.

PactBop B: anukBoTHyl0 yacTh pactBopa B 10 cM® momemaoT B
MepHyIo Kosnfy BmecTHMocTbIo 100 cm?, pa3banasiioT [0 MeTKH GHAH-
CTHJIHPOBaHHOH BOJOH H MepeMellnBaIoT.

1 cm® pactBopa B comepxxut 0,00001 r xasus.

Pactsopn A, B, B xpaHaT B 3aKpHITOf MOJHITHIEHOBOH MOCYAE.

10.3.5. ITpucorosaenue cTaHOAPTHOLL PACTBOPOS KANLYUS

PactBop A: HaBecky kap6oHara KaJbitust (1,249 r), BeicyleHHOrO
npu 100—105°C no mocTOsSIHHOH Macchl, IOMEIAOT B CTaKaH, HAaJHBa-
1ot 50 cM?® GHAMCTHIIHPOBAHHOA BOABI H A0GABJSIOT MO KAIJIAM COJfA-
HYI0 KHCJIOTY A0 NOJIHOrO pacTBopeHHs. Ilocse pacTBOpeHHs! MOJyYeH-

_HBIH PacTBODP NEPEHOCHAT B MEPHYIO Konﬁy BMecTtuMocThio 1000 cMm?, pas-
©aBJ/1s10T GHAHCTHIIHPOBAHHONH BOJOH N0 METKH H MepeMEeLIHBaioT.

1 cm® pacrBopa A comepxut 0,0005 r Kaabuusi.

PactBop B: anukBoTHyl0 uacth 20 cM3 pacTBopa A momelnamoT B
MepHy10 K010y BMecTuMocTbio 500 cm3, Pa3baBasiioT 10 MeTKH pPacTBo-

. POM COJIIHOH KHCJOTH KOHLeHTpauuH Cuci=0,1 moab/aM® u nepeme-
IIHBAICT.

1 cm® pactBopa B conepxur 0,00002 r xaabLus.

PactBopel A u B xpaHsT B 3aKPHITO# [OJHITUICHOBOK MOCYE.

10.3.6. [Ipucorosrenue crandapTHoLx pacT8OPO8 MASHUS

PaCTBop A: NMPEABAPHTEJbHO OKCHI MAarHus TNPOKAJIHBAIT NPH
600—900 °C no moctosinHO# Macchl. HaBecky okcuiaa marmusi Maccoii
1,658 r pactBopsitoT B 40 cM® constHoi KuesoTh 1:1. 3atem pacTBop pas-
6aBAAIOT GHAMCTHIIHPOBAHHON BOLOM MO METKH B MCPHOH KoJibe BMe-
crumocTblo 1000 cmé,

1 cm® pacTBOpa A conmepKHT 0,001 r Maraus.

Pacrsop B: annkBoTHy10 yactb 10 cM? pacTBopa A moMeniaior B Mep-
"y KoJ0y BMecTHMOCTbIO 500 cM®. Pa3baBasioT 10 METKH PacTBOPOM
COJIAHOM KHCJIOTBI KOHUeHTpauuu Cuci=0,1 moan/aAM® u nepemelniuBa-
10T,

1 em® pactBopa B comepxut 0,00002 maruus.
Pacteop B: anukBoTHY10 yacts 10 cM? pactBopa B nomeurator B mep-
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Hyl0 K010y BMecTHMOcThIo 100 cm®. Pa36aBasioT 10 METKH PacTBOPOM
COJIAHOH KHCJI0TH KOHUeHTpauun Cuci=0,1 moan/am3,

1 cm® pactBopa B copepzxur 0,000002 r maruus.

PacrtBopnl- A, B, B xpausiT B 3aKpbITO# IOJHUITHIEHOBOI MOCy/e.

10.3.7. AToMHO-a6CcOpPOUHOHHBIA  CHEKTPO(OTOMETP NOATOTABJIHBA-
10T K paboTe B COOTBETCTBHH C HHETPYKIHEH.

10.3.8. Ouucrra eopesxu

~ Tepen pa6oToii esb TOPEKH TIIATEABHO OYMUIAIT CMeChiO aleTo-

1a ¢ 3THAoBLIM cniHpToM (1:1). Ha oxHy ouHCTKy ropesnku ux Tpebyercs
50 cm3 cmecu.

104. IIpoBenenune ananausa

10.4.1. [Iodeoroska npob k- anarusy

B 3aBHCHMOCTH OT MaccOBOH AOJH ONpelessieMbIX 3JeMeHTOB 6epyT
HaBECKH aHAJH3UPYEMBIX HPOO B COOTBETCTBHHU ¢ Tab. 15.

104.1.1. IlIodeorogxa npob merassuteckoeo go0Ab-
dpama

HaBecxy nomemaIOT B KBapILeBBIH THre/b HJIH cTakaH (¢ropomnsac-
TOBBIH, NOJHITHJIECHOBHIH ), OCTOPOXKHO A06aBasoT 40 cM® mepoKcHAa BO-
nopoja. Ilocie oxonuanusa OypHOH peakLuH cTaxaH ¢ npoOxoit mojo-
rpeBaloT NpH c1aboM HarpesBe A0 MOJHOTO pacTBopeHHs. 3aTeM A006aB-
asor 10 om® pacrBopa coJsiHOM KHCJAOTH KouueHtTpauun Cceui=
=0,1 Mos1b/AM® B PACTBOP OKOHYATEJHLHO MEPEHOCAT B MEPHbIS KOJOH
(‘(bTOlpO]'IJ]aCTOBbIe, NnoJH3THIeHOBLE) BMectHMocThio 100 cm®, pas3bas-
JSIOT 10 METKH OUIHCTHAJIUPOBAHHON BOLOH H NepeMelIHBaloOT,

Ilpyu onpenesneHun Kanaus BBOAST L06aBKY COOTBeTCTBYIOHlero CTaH-
JlapTHOTO PacTBOPA B COOTBETCTBHHU ¢ TabJ. 15.

IlapasnenbHo BeAYT KOHTPOJbHBEIE ONBITHL B COOTBETCTBHH C
TabJa. 15.

'10.4.1.2. Hodeoms/ca npo6 napasosrvppamaTlg aM-
MOHUSA

HaBecxy NIOMEIIAIOT B KBapleBhlll THreab WJIH cTakaH ((dropomiac-
TOBEIH, NOJHATHIEHOBLI), H06aBasioT 20 cM? GUAHCTHIUPOBAHHON BO-
IB U 20 cm? MepoKCcHAa BOLOPOAa. PacTBOPSIIOT HaBecKH NIpH caaboM
HarpeBanud. Ilocse pactBopenus npo6sul B pactBop nobasiasor 20 cm?
nepokcuaa Boaoposna u 10 ¢cM® consHON KUCJIOTH KOHIIeHTpalul Crci=
=0,1 moap/am®. ITonyueHHLI pacTBOP NEPEHOCAT B MEPHBIE HOJUITH-
JeHOoBHEe KOJGH BMecTHMOCThI0 100 cm?, pas36GaBisaidT GUAHCTHANKPO-
BaHHHOH BONOH N0 METKHM M nepeMeluuBaioT. [lajsee mocTymamor, Kak
ykasano B n. 10.4.1.1.

104.13. Todeoroska npo6 okcuda eosbppama u
80AbPPAMOBOIL KUCAOT L

HaBchn NIOMENIAIoT BO (’pTOpOHJLaCTOBbIe (monuaTHIEHOBBIE) CTaKa-

1, obaBasior 20 om® GuaucTHAAHpoBaHHOM BoAbl, 20 cM® pacTBOpa
ammuaka (n. 10.3.2) u mogorpeBaloT mpu caaboM Harpese A0 IOJHOTO-
pacTBopeHHs. 3aTeM _pacTsop 0CTOPOKHO BbIl'IapKBa}OT Ha BOJSIHOH 6a--
He 10 BJIaXKHBIX coJel.
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3areM NoCTynaor, Kak ykasauo B m. 10.4.1.1. .

10.4.2. lipueorosaenue cTandapTroly pacTeopos 0as epadyuposxu
npubopos no onpedensemoim ILeMeHTAM ’

s u3MepeHus MacCOBBIX J0JeH aHaJH3HPYEMBIX PACTBOPOB NMPOG
FOTOBAT TPH CTaHAAPTHHIX pacTBOpa. B MepHBIE MOJHITHICHOBBIE KOJ-
Gbr BMecTumMocTbio 100 cm® B cooTBeTcTBHH ¢ Tabu. 16 BBOAAT ompene-
JeHHble 00beMbl cTaHAaPTHBEIX pacTBopoB (B, B) onpenensiemuix ame-
MCHTOB H JIOBOAAT 06beM PacTBOPOB B KOJIOAX JO METKH PAaCTBOPOM CO-'
JISIHOT KHCIOTH KOHUeHTpauun Cuci=0,1 mMosib/am®. B nekotepoix cay-
yasx (tabu. 15) crangapTHLIE PacTBOPH OTOBST ¢ AoGaBaeHueM 40 cm3

- mepoxcuaa Boaopoaa u 10 cM? pacTBOpa COJISIHON KHCJIOTBI KOHIEHTPa-
uul Cuc1=0,1 mosn/am?®, o

10.4.3. H3meperue anaruruseckux cuenaros :

HMsmepsaior shauenue aGcopOIUH Ompeae/isieMbIX 3JeMEHTOB B YCJIO-
BHsiX, pHBeAeHHBIX B Tabu. 17. Tlpu atom cHayana mpoBoAAT rpaayu-
POBKy mpHOOpa IO OnpejessieMOMYy 3JEeMEHTY, PAClblids B JIaMs IO-
C/1Ie10BaTe/IbHO PACTBOP COJISIHOH KHCJOTbI KOHUEHTpauuH Crci=
=0,1 mosb/nM® (B KauyecTBe «XOJOCTOTO» PACTBOPA) H TPH CTAHAAPT-
HBX, BBOAS UX B IJIaMs B NOPsiiKe Bo3pacTawouleil KOHUEHTpauuu, 3a-
TeM PACHBLIAIOT B IJIaMsl aHAJH3HpyeMble PACTBOPLI U H3MEPSIIOT Mac-
COBYI0 10/110 (aGcopOIKI0) onpeaeasieMOro sjieMeHTa Ha OCHOBaHUH rpa-
AYHPOBOYHOTO Ipa)HKa, MOCTPOEHHOI'O CaMHM MPHGOPOM, MO MPOrpam-
Me, 33JI02KCHHOH B €ro NMaMsTH.

B cnyuae 1cnosib3oBaHUst CTaHLAPTHEIX PACTBOPOB, NP HIOTOBACHHBIX
Ha (poHe MEPOKCHAA BOAOPOJAA, CJAEAYET HCIOJb30BAaTh COOTBETCTBYIO-
IIHA KKOHTPOJILHBIHY PacTBOP. '

105. O6pa6GoTKa pe3yJabTaToB

10.5.1. Bottucaenue maccosoti doru warpus, maenus, Karvyus (X)

MaccoByio 10110 HaTpHsl, MATHHUS, KaJblHs (X) B MPOLEHTaX BBIYHC-
JS10T 110 hopMmyie ‘

c-V.100
ot ()

X=
rae C — maccoBasi JOJIsI ONMPENENsIeMOro 3/J1eMeHTa ¢ MONPaBKOH Ha
KOHTPOJIbHBIH® OIBIT, MKT/CM3; :
V — o6beM aHanu3upyeMoro pactsopa ,cm?;
m — Macca HaBecKH, T. '

10.5.2. Boiwucsenue maccosoli 0oiu Kaius

Kaauii onpenensioT ¢ HCnosnb3oBaHHEM MeTOAa LOGABOK MPH ycJo-
BHH, 4TO MacChl HaBeCOK NIpo06 BO Bcex caydasix oAHHakoBbl. Ha ocHo-
BaHHH TOJIyYeHHBIX AAaHHBIX BBIYHCJSIOT HCTHHHYK MacCCOBYIO JOJIO
KaJ¥s, MKr/cm®, B mpo6e 1o ¢popmye

C= G06:Ci_

Co—C, (2)
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rie C,mo — HaMepeHHan MaccoBas oSt Kamm B 106aBKe, MKr/cm?;
Ci — usMepeHHast MaccoBasi J0Js Kalus B pacTBOpe np06b1

6e3 n06aBKH, MKT/cM3;
C: — n3MepeHHast MaccoBasi I0Jsi KaJus B pacTBope npoébx c

LoOaBKOH, MKT /M3,
g Maccosylo no/0 Kaaus B mpoGe (X) B IIPOLEHTAaX BHIYHCJSAIOT MO
tdopmyae (1).

3HaueHHs] OTHOCHTEJbHBIX CTaH,U,apTHbXX OTKJIOHeRHi AJs Auanaso-
HOB MacCCOBHIX J0JIeH onpenememux 9JIeMEHTOB NPUBeleHH B TabJ. 18.

Ta6nuua 18

ﬂ”ana30” OTHOCHTQHEHOe CTaf’A?pTHOe OTKOLeHK e Sr
onpeg Nstembi X :
Macscno:,f,’g;fs;led " Maruuii (Mg) \ Hatpnit (Na) Kanmuit (K) -Kanbuuit (Ca)
1.10-5—5.10-5 - 0,35 — - —
5.10—-5—8.10-5 0,20 0,30 - 0,27 —_

- 810-5—-5.10—4 0,15 0,25 0,15 —
1-10—4—5-10—1 0,10 0,20 0,20 0,15
5:10-5—1.10-3 0,05 0,10 0,10 0,10
1.10—8—5.10-3 0,02 0,05 0,07 0,05
5:10—3—1.10-2 — 0,03 0,04 0,04
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TIPHJIOXXEHHE 1
O6asarenvhoe

NMPUTOTOBJIEHUE CTAHIOAPTHbBIX OBPA3I0OB

Jins. aHannsa Boab(pamMa M ero COegHHEHHH MOTyT GbITb HCIIONBbIOBAHbL TOCYAAPCT-
BeHHbie cTaHaapTHble o6pasuu (I'CO), cocTosike U3 TONOBHOH CMeCH H pasGasuress,
H3rOTOBJIGHHBIE H aTTeCTOBaHHble BceCOI03HBIM HayYHO-HCCJELOBATEIbCKHM LEHTPOM
Tocynapcrpennoft cayxO6u cranaapTaeix obpasmos (BHHIIFCCO) I'CO Ne21—70
(a5 aHanausa Bosbgpama wa Bi, Cd, Sn, Pb, Al, Co, Mn, As, Cu, Ni, Ti, Cr, V, Fe,
Zn, Mg, Si, Sb), T'CO Ne 2270 (llJlﬂ aHasnu3a Boubtbpama Ha Hf, Nb Ta, Zr) rco
Ne 24—70 (mm anasnusa Boabdpama Ha-Al, Fe, Ca, Si, Mg, As, Na, Mo) HaH oTpac-
Jaépule crangaprisie obpasus (OCO) unu CTaHAapTHBIe oGpasuu npexpnpuatuit (COTI),
TIPHTOTOBJICHHbIE [0 HHXKENPHBENCHHON CXeMe pacueTa.

B rabsn. 19 npuBeleH KOMHYECTBEHHBI COCTAB 3JEMEHTOB-METAJuIOB B TOJOBHOM
CMEeCH CTaHJapTHEIX 006pasuoB. ~

Tab6aunua 19
Maccosasi 01 eMe:idTOB
Homep . N B TOJIOBHOH CMECH 110
' cranpapTHOro o6pasua OnpepeasicMbiC S1eMeHTbl : OTHOIIEHHIO K CYMMC
571eMEHTOB-METalIOB, %
1 Pb, Sn, Sb, Cd, Bi, Mn _ ’ o
Al, As, V, Co, Cu, Cr, Mg, Fe, Zn, 0,40
Ni, Ti, Si . )
2 Hi, Nb, Ta, Zr ) _ 3,200
3 Al, Mg, Ca, Fe, Si, Ni, Na 2,00
i As ' ) 2,41
Mo - 10,00
4 Al, Mg, Ca, Fe, Ni, Zn, Cu 0,80
Si, As 1,69
Mo - 4,00

. N ~.
T0M0BHYO CMeCh CTaHLapTHbIX 0Gpa3loB FOTOBAT NepeMelIHBAHHEM OKCHAOB CO
CIIHPTOM B TeducHde 2 4 M mocae BoicywHBanus npu 70—80 °C B Teuenne | 4 NMOBTOPHO
nepeMeIINBalOT B TeyeHHe | U M OKOHYaTeabHO moacyumBaioT npu (10545) °C B cy-
UIHJIBHOM WIKA(y HIHM NoJ HHPpaKpacHOH JaMmof.

Ha npurotonaenue 15 r CO tpebyercs 50—60 cM3 cmupra.

Pacyernule naunble (KOJHYECTBO OKCHAOB) cocTaBa ronosﬂou cMecH I npnro’ros-
- Jietist CO npe ILTaBJleHbl B TabuJ. 20-—24
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Ta6banua 20 = -

. PacuerHulit cocTaB roJioBHOH cMecH craHaapTHoro o6pasua CO M1 nas onpenenenus
cOpepIaHHS BHCMYTa, KajAMHS, 0Ji0Ba, MapraHna, cypbMbl, CBHHLA, aJIOMHHHS,

" Ko06aabTa, MbILIbSAKA, MEAH, HUKENS, THT

aHa, XpoMa, BaHalud, XKene3a, UHHKA, MarHHA,

KPEMHHS
KoauuecTBo
Koshdunu- | 3aLaHHOE KOMHUECT- | oxepnoB Ha 100 ©
Xumuuec- eHT mepec- BO mpuMeceil B ro- rOJIOBHOI CM2CH
R - Kast hop- yera oxcupa | JIOBHOH CMECH B pac- | g pacyere Ha
peaxrhsa Myna Ha MeTanl yeTe Ha MeTamIHuec- | yorsnniacckui

Kuii_o6pasel, T o6pasen, r
BucMyTa OKCHA Bi,0; 0,8970 0,2 0,2230
Kaamus okcua CdO 0,8754 0,2 0,2285
Mapranua oxkcir | MnO, 0,6319 0,2 0,3165
Oun0Ba OKCHJ, SnO 0,8812 0,2 10,2270
CBMHILA OKCHI PbO 0,9283 0,2 0,2155
CypbMBl OKCHJ, * SbyOs 0,7527 0,2 0,2657
Amomunus okeng | AlOs 0,5293 0,4 0,7557
‘Banagust okcup V.05 0,5602 0,4 0,7140
JKenesa okcup Fe,03 0,6994 0,4 0,5719
Ko6aabTa okcup Co203 0,7106 04 0,5629
KpeMHHs OKCHJ SiO, 0,4674 0,4 0,8558
MarHus oKCHJ MgO 0,6030 ) 0,4 0,6634
Menu oxkcuj CuO 10,7989 0,4 0,5007
MullibsiKa OKCHJL AsyO3 0,7574 0,4 0,5281
Huxkens okcup Ni,O; 0,7098 . 0,4 0,5635
Turana orcup TiO, 0,5995 0,4 0,6642
Xpoma okcHA | Cr:0; 0,6842 0,4 0,5846
LimHka oKcua ZnO 0,8034 0,4 0,4979
Boabppama ok- WO, 0,7930 M,0 118,5372

CHIL : -
100,0 127,4791
Ta6auna 21

PacueTHblii COCTaB TOJIOBHOH cMecH ctanpaprHoro ob6pasua CO M2 pas onpepenenns’
cojepxaHus rapnus, HuoGus, TaHTana, UMPKOHHUS '

Konnqec*rfxo
Kosbduuu- 3ajanHOe KOAMYECT- | oyeynos Ha 100 T
H Xsmuuec- eHT Iepec- BO mpuMeceit & ro- TrOJIOBHOH CMecH
auMeHoBalue Kast dop- yeTa okcuja | JIOBHOM cMecH B pac- B pacuere Ha
peaxrina Myna Ha MeTaaa yere Ha METAIHYCC- | yerannnyecKH i
. Kuit o6paseln, r o6pasen, T
Taduus oxcun HfO, 0,8480 32 3,7736
Huobusa oxkcun NbyOs 0,6990 3,2 4,5780
Tanrana okcun Tay0s 0,8190 32 3,9072
Impronns oxcup ZrQ, - 0,7403 3,2 4,3226
_ Boabdpama ok- WO, 0,7930 84,0 105,9269
9754 °
100,0 126,5436
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Ta6aunma 22

PacueTHBblii COCTAaB TOJOBHOH CMecH cTaHmaprHoro obpasma CO M3 pjis
Onpese/ieHUs COAEPIKAHUSA ANIOMUHHUS, XKeae3a, Kalblus, KPeMHHUs, Maruus, Moaubaena,
: MBIIbSKA, HATPHS, HUKENS

KosinuesTso .

. Kosdduuu- | SaiaHHOE KOMHUECT- | qyepqop na 100 T
Haumenosatne Xumudec- eHT nepec- BO mpumeceil B ro- TOJIOBHOH CMecH
“:)eaxmaa Kast ¢dop- geTa OKcHa | JTOBHOH CMeCH B pac- B pacueTe Ha
i Myila Ha Meranq | YeTe Ha METAWIMUCC- | yerannnueckuil
- - Kuii o6pasern, obpaser, r -
ANIOMHHHUS OKCHJ AlLO, 0,5293 2,0 3,7786
JKenesa okcHp Fe,03 0,6994 2,0 2,8596
Kaabuus Orcua Ca0 0,7147 2,0 2,7984
Kpemuna okcup SiO, 0,4674 2,0 4,279%0)
Maruus OKCHJ MgO 0,6030 2,0 3,3167
MoJubaeHa Ok- MoO; 0,66656 .10”0 15,0038
CcHIL :
MbilbsKOBAs HzAsOf | 0,5278 2,41 4,5661
KHCJI0Ta
Hartpust xJopux NaCl 0,3934 2,0 5,0839
Hukeass okcun NiO 0,7858 3,0 2,5452
Boabdpama ok- WO, 00,7930 73,59 92,7995
cHL
100,0 137,0308 ~
Ta6auua 23

4 .
PacueTHblfi cocTtas rosiopHoii cmecd CO Me 4 naa onpenenenusi COAepKaHUA AJIOMUHHUS,

Kenesa, Kaabliusl, KpeMHHs, Mon6eHa, MblIIbAKA, HUKEISl, MEH, MArHUS U IMHKA

) 2ananHoe KosusecT- Konm‘i_[eclragcen
i Xivivee- | ortnente” | 5o mpnwecedt 5 ro- | 5160 rononron
Hamweronatiie - Kast op- geTa oKcupga | JIOBHOH CMECH B DAC- | cyecu B pacuere
peaktipa ‘MyJa Ha Merass | UETC Ha METAMIMUES- | g, merananueckuit
, rmml o6paseln, T obpaser,
JKeneza OKCHJ FesO3 0,6994 0,8 1,1438
ANIOMHHHASL OKCHJ, AlyO; 0,5293 0,8 15114
Kanbuust oKcHz Ca0 0,7147 0,8 1,1194
Kpemuust okcHA SiO, 0,4674 1,6 3,4232
Marsus OKCHJ MgO 0,6030 -0,8 1,3267
Men# OKCHI CuO 0,7989 _ 0,8 1,0014
‘Mosn6aeHa ok- MoO; 0,6665 40 6,0015
CHI
MullbsiKa OKCHJ Asy03- 0,7574 - 16 2,1125
Hukeas oxcup NizO3 0,7098 0,8 1,1271
IIlnnHKa OKCHJI ZnO 0,8034 0,8 0,9958
Boabdpama ok- WO, -0,7930 87,2 109,9622
CHIL .
100,0
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MoxHo nenonb3oBaTh APYrue OKUCHBIE COEAHHEHHs 5J€MEHTOB,
. B atom cayuae Heo6X0MMO HCIIOJIB30BATh COOTBETCTBYIOLIHIT Iepecyer.
B TaGs. 24 npuBefeHO KOJHYECTBO METAWIOB B | I' IOJOBHOH CMeCH CTaHAAPTHLIX
00p a3y oB.

Ta6nnuna 24
. +Pacxon peaKdeB
- Ha NIPUTOTOBJIEHHE KonuuecTso
Howmep 100 r TOJIOBHOIK MeTaJlI0B KousnuecTso
CTaHAapTHOro cMecH B pacdeTe B TOJIOBHOMH MeTajJioB B 1 T
o6pasua . Ha MeTa/THIeCKH i cMecH, T TOJIOBHO CMECH, T
o6pasel, T ’
1 127,4791 . 100 0,7844
2 126,5436 100 ) -0,7902
3 137,0308 100 0,7298
4 129,7249 100 0,7709

B raba. 256—28 npusenensl pacuerbl kKoMeKTOB CO ¢ pasiMYHBIM COIEPIKaHAEM
npiMeceil. IIpH HeoOXOZMMOCTH MOXKHO H3MEHHTb KpaTHOCTb pasGasieunns CO,

Ipumep pacyera CO Ne 1—1

W3 taba. 24 cnenyer, uto 1 r ronosHoit cmecu CO Ne 1 conepxur 0,7844 r meran-
a08. CO Ne 1—1 mosyyaior pasGaBieHHeM OKCHIOB BoJbd)pama rososHoi cmecn CO
-Ne 1 B mectHasniarh pas.

Bepem HaBecky rosoBHO# cMecu macceil 1 1, B KoTopoii cogepxurcs 0,7844 r me-
TaJIOB, :

st Toro, uto6ul pas6aBuTh (0,7844 r MeTasJ0B B LIECTHAAIATh pa3 BOJAbMpamoM,
HeoOx011MOo B3sTh BOsbdpama 0,7844X15=11,7660 r.

Tak kak pasGaBuTeseM. sIBJASETCS OKCHA BoJbdpaMa, TO ero HeoOXOAHMO B3STb
11,7660 : 0,7930=14,8373 ru T. 1.

JIns yTOUHEHHS KOJMYECTBEHHONO COZEPKaHHs 3jeMeHTOB B kommektax CO He-
06X0HMO BBOAHTb HONpAaBKU:

TOTpaBKa, YYHTBIBAIOIAs COLEPKaHHe OCHOBHOIO BEILIECTBA B DPEakTHBe (OKCHAE).

Hanpumep, ns Ta6a. 20 BHAHO, YTO MJIS IPHTOTOBJIEHHS TOJOBHOH CMECH C Mac-
coBoii noneli kpemuusi 0,4 % Heo6xonumo B3sth 0,8558 r 100 % okcuma kpemuus. Ho
B NACIOPTE K JaHHOMY peakTHBY yKa3aHo, yTo B HeM cozepxkurca 99,8 % okcuma xpeM-
HHSA, CJIE0BATEILHO, TOJOBHAS cMech OYIeT coliepXKaTy He 0,4 % kpemmuus, a 0,3992 %;

HeoOX0HMO TaK¥e YUHTBHIBATb, YTO HEKOTODBIE 3JIEMEHTHl BXOAAT B PEAKTHB He B
BHJE OJHOTO OKCHAAa, a B BH/JE CYMMbI OKCHAOB. Jlui MONpaBKH HEOGXOAHMO TOYHO
3HATb COJleprKaHHe OCHOBHOTO 3jeMeHTa B peakTHBe. K TakHM peakTHBaM OTHOCATCS
OKCHJIBL KeJle3a, MapraHia, HHKeJs, CYpbMBI, K06ampTa;

npu mpurotoBiaeHun komiviekta CO U3 roJIoBHOM cMecH pasGapieHHEM OKCHIOM
soibdpama Hec6XOLHMO BBECTH NONPABKY B KOHIEHTPANUIO KAXKAOTO 3JEMEeHTa 3a
cueT NpuMecel~BBOJHMBIX C pa3baBUTEJIEM.

Hanpmmep, nast npurotosaenuss CO Ne 1—1 Gepyr 1,000 r rosoBHOIN cMecH, uTO
coorBercTByer- 0,7844 r Meramna u 14,8373 r© okcupa Bodbdpama (Taba. 25).

B nacnopte (cepTHdiukare) K OKCHAY Bo/bdpamMa YKa3aHO, 4TO KOHIEHTpalHs
Al B pas6asutene 0,0006 %. Orcrona HafizeM koauuecTBo Al comepxamerocs B
14,8373 r WO; u3 caienyiomei Iponopuum:

100 r WO; conepxur 0,0006 r Al

14,8373 r WO; conepxur X

o A
X= ﬂ%%‘(’)ﬁ& =0,00009 r Al,

Haxoaum KosHyecTBO a/JIOMHHHS, BBOAMMOrO B CTaHAApPTHHIA oOpasell ¢ roJOBHOMN
CMechlo. -
B 100 % comepxurcs 0,7844 r meTansios,
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Us uux Ha gomo Al npuxoautes 0,4 %, uto cocrasaser X r.
©0,7844.0,4
X="T0"

Caeposartensto, 8 CO Ne 1—1, HpHFOTOBJleHHOM H3 TOJIOBHOZ CMECH, aNIOMUHHA
BBEJEHO:

0,00314+-0, 00009 r=0,00323r,
410 coctaBaseT He 0,025 %, a caenyiolee 3HaYeHHE:

0,00314 r Al cocrasaser 0,025 % ;

000323 r Al coctasasier X %

0,00323:0,025
X="73.00314

=0,00314 r.

=0,0257 % u T.X.

TaG6auua 25
Pacuer KOMMJAEKTa CTaHAApTHHX o6pasuos (CO), NPHrOTOBJEHHHX pasbaBieHHEM
ronoBHoi cmecn CO N 1

Maccosasi nonst
) Kaxnoro S{IEMeHTa M ki KpaTHOCTB

Heumep M‘;T‘ﬁfj‘,ﬂ:&ﬁﬁ . acca HaBeCKH, T pa3GaByieHUs
crat- o6paseu, %
llaDTol{Oa-S. =
e Al As, V| & £ 3| % :

Gd, BI, Ma,[Co,'C, Cr,| E5 | CO | cO | & & | Eo'| GO | CO

Pb, Sn, 8>[Mg, Fe, Zn,[ 29 I-I 1—4 ‘gggé, %g 1-1 1-4

NL T ST 23 agEg | 23

1—1 00125 | 0,025 [1,0000f — — 1148373 | 16 —_ | -
1—2 0,0062 0,0125 — |7,5000f — 7,4953 — 2 —
1—3 0,0031 0,0062 — 13,7500 — | 11,2429 — 4 —
1—4 0,0016 0,0031 — |1,8800} — | 13,1517 —_ 8 —
1—5 0,0008 | 0,0016 — — {7,5000] 17,4991 — — 2
1—6 0,0004 0,0008 — — 13,7500[ 11,2486 — — 4
17 0,0002 | 0,0004 — — |1,8800{ 13,1583 — — 8
1-8 0,0001 0,0002 - — 10,9400 14,0982 — — 16

Mpumeuanue 1 r crangapraoro obpasuna (CO) 1—1 comepXuT 0,7925 r
mertamioB; 1 r cramgaptHoro ofpasua (CO) 1—4 comepxur 0,7929 r MeTa/lIoB.
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.

. AS
. Taba. 29 cayXHT AJs TepeBofa H3MEPEHHHX 3HaueHud 5 na 3HAYEHHF
I, . - '
. lgE' B »
' Tabnuna copepRuT pesyJbTaTh pacuera no Gopmya
AS
Iy

lg —7i— =Ig(10 ¥ —1),

KOTODYIO BBIBOJSAT CJAEAYIOIHM 06pasoM.
O603nauuyM cyMMapHYI0 BHTEHCHBHOCTb JIWHHE ¢ (oHOM vepes I, . , HHTEHCHB-

HOCTb (OHA MO MAaKCHMYMOM JIHHHH B OTCYTCTBHH JIMHMHM ueped [g¢. Tax xag
1ﬂ+¢=1,,+1¢, , TO OTHOLUE€HHe HHTEHCHBHOCTH JHHHHM | 5 K WHTEHCHBHOCTH (poHA
Iy onpenensicTcs BEIpaXKeHHeM

I, !
P — —1. v (3)

Ecan ycioBus GoTorpadupoBaHHs CNEKTpa BHIOpaHB TaK, 4TO NOYEPHEHHS JH-
muH ¢ ponom /.4 W QoHA B OTCYTCTBHH JMHRHU Iy 7mexaT B 0618CTH HOPMAMLHBIX

DIIOYEPHEHHH, TO

| AS .
+
g — - = ’ . (4)
¢ Y :
rae AS — pasHoCTh mouepHeHHH UM M QOHA, BHuMcaAseMasn No Gopmyne AS=-
=S 1+ —So 3
¥ — dakTop KOHTPACTHOCTH (POTOMIACTHHKH,
Otciona, noassysch dopmydodi (3), noaysaem:
g g ( Lape ,) _1g(1oA: —1) (5)
" o Iy ’

Ecan B cnexkTpe paz6aBuTenst CTAHZAPTHBIX 06pa3uoB 0GHAPYRHBAETCS AHATHTH-
9eCKan JHHHS RAHHOH NPHMeCH, TO 1/ KODPeKTHDOBKH Ha 3arpsA3HeHHS MOXHO HpH-
MEHNTb cJedyiomuii crmocof pacuera.

1 ;
3Hauenue lg—,'(; IJs CTAHZAPTHHIX 06pasnoB BHUHCAAOT TO Qopmyne

;. As as
ig Ty = lg(10Y —107 ), , (6)‘j
rae .
AS1=5; 1 prp—Ses ®
y ASy=8,  4—So,
Spypt — TOUEDHEHHe AHANHTHYCCKOH JHHUMH NPHMECH B CMEKTPE CTAHAAPTHO-
ro obpasua; o

S¢ — nouepHenre doHa; i
Sp +¢ —— mouepHenne anadATHUECKON JIMHMH B clekTpe pazbaBHTens npolbl.

I
Jlaa anaansupyeMbix npo6 sHayeHus ]g-ii- BEITHCASIOT 110 dopmydie (4) ¥ o rpa-

AYHPOBOYHOMY TPadHKY ONPEeXeNsIoT KOoHIeHTpauuH, KoppeKTHpOBKY CTaHAAPTHHX 06~
pasioB Ha 3arpAsHenHe pasGaBHTENA MOXHO Aeaarh, NPHOABJAS KOHUEHTpaUMH pas-

’ 6k
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GaBHTeJs, IPHBEICHHBIE B Nacnopre CTaHAAPTHHX 00pa3loB WIH HaHAEHHEE METOLOM
MOCNENOBATEbHBIX NPUGIHKEHHH.

., ]
B srom cayuae suauenme lgl—cblum CTaHAAPTHHX 06Dasl0B BLMHCAAIT o ¢op-

myne (53). Ecan comcpxaHHe NpHMecH B aHasH3HpyeMOH npobe 3HAYHTEABHO BHIXO-
AUT 32 Mpeaensl CTaHAAPTHBIX 00pasuoB, To aHANW3HpYeMyl Hpoly pasbaBasioT
QACTHIM pasGaBHTeNeM — OKCHAOM BOJbQPaMa — MO YCMOTPEHHIO AHANHTHKA. Ipo-
BOAAT aHa/iu3 pasbaseHHON npo6H H pasbaBHTend. 3aTeM AeJaloT pacyer no gopmy-
Je (5) nau (6). : :

Hafinennyo KOHUGHTPAHHIO TPUMECH YMHOXKAIOT Ha KpAaTHOCTb pa36aBJienys. .
Tabauua oxsaTbiaeT HaHOO/ee BaXKHble AJIsf NPAKTHKH aHANNTHYECKOHN paboTnt
A

Y

BHAYEHHA TOT 0,05 10 1,9.

- AS
Tabauna oxBaTuLiBaeT 3HAUEHHS _Y_ or 0,05 no 0,99 u 3navenus or 1,00 g0 1,9

AS
PaccMoTpum yacTo TabJMLbl, OXBaTHBAIOLIEH 3HAUEHHA >O,O£5<—Y—<O,99. B 6Go-

.

AS |
KOBHKE TabJsMIb npiBefeHsl s3Hauenus —— 0,05, 0,06, 0,07 ... . 0,99.

_ Y
AS
CrpaBa 0T 3HaueHHi 'TB 3aroTOBKAX KOJNOHOXK TalJMubl Hamewaransl uudpot 0,
) ' ) i AS
1,2,3,4,5,6,7, 8 9, ofo3Hauaroume TPeTuil mocje 3aNATON 3HAK 3HAYCHUS _Y_ Hmesn

. AS :
ONpeJe/IeHHOe 3HAYCHHe 7, HanpznmepT=0,537, HaxomAT cTpoky 0,53, coorsBercT-
BYIOIYIO NepBbIM ABYM 3HaKaM IOCJE 3ansaToH, H B rpaQ)e_Taé.nHube nog uupponn 7 .

YHTAIOT COOTBETCTBYIOMICe 3HAYCHHE 'Ig-[-('b—" =10,388. AHasnornyno A '=0,143 B
cTpoke 0,14 B rpade Tabauuu mnox uxdpol 3 umraor COOTBETCTBYIOLIEE 3HAYCHHe
n .
lg Ty ==1,591, )
AS

Yacts Tabauusl, 0XBATHIBAOIIEH 3HAYEHMs —'Y—OT 1,0 no 1,9, mocTpoena amanoruy-
1kl 06pasomM, ¢ Toit JIMUIL PasHHUEH, yTO B TepBOH cJeBa rpade TabuaHub 3HaYeHHE

5 T H30GpaXKeHo ¢ OAHHM 3HAKOM NOC/e 3anATol, a uudpu 0, 1, 2, 3, ..., 9 B 3aroJ0B-

Y
) AS _
Kax TaﬁJIHILbI G3HAYAI0T BTOPOH MOCJe 3204TOH 3HAK 3HAYEHHS —-Y— TaK, HMeA 3Haue-

S : !
HAA 3 =1,36, B cTPoke 1;3 B rpade Tabanunl noj uudpoit 6 whTaem lgT:;=l,341.

Jas sHauennit Ty MEHbLIHX, ey 0,301, xapakTépucTHKA OTPHLATE/IBHA, YTO OTME-
N — A}

YEHO 3HAKOM MHIYC HAX XapakTepucTHkol (1,...).

) AS . N '
Tak kak Ig—;ib = ——, TO paccMartpuBacmas TabJ/ivia MOXKeT GbTbh NpuMeHeHa
- il 1
. - I .
o J
TaKXe AJNA HAXOXKIAEHUS 3HAUEHHH Ig—1-¢, COOTBETCTBYIOIIHK 3HaueHHsM lg 7—“' ,

i3
KaKHM Ol c1oe060M OHH He GBIJIM H3MEpeHHI,
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B ToM cayuae, ecqiH (akTOp KOHTPacTHOCTH He HsMepsercs (y=1), To BMecTo

BeMYMHE - IOJb3YIOTC TobKO Beauunnolt AS. Ecnn B 5Tom cayuae usmepeno sna-

uenne AS=0674, To B cTpore 0,67 B rpade mox umdpoit 4 wuraior 0,571.
Crenyer oTMETHTb, uTO HalileHHAs TakuM o6pasoMm Benmunsa 0,571 npeacrasis-

A
. a ‘
er cobol He lgT¢,, alg (10 —1) -
Jas noctpoenus xépax‘repncmqecxoﬁ- KpuBo#l H pacuera TabuHu HCIOJb3YETCS
JeBATHCTYNIEHYaTHH oc/abHTeNb.
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