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MeToAL! CNeKTPansHOro aHanu3a r OCT
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spectral analysis

OKCTY 1809

flocranoenennem locypapcreennoro komurera CCCP no cranpapram or 21 Hosbps
1979 r. Ne 4443 cpok BBefjeHMs yCTaHOBNEH

c 01.07.81
fiposepen & 1985 r. MNocranoenennem lNoccranpapra or 20.12.85 Ne 4508
CPOK AEHCTBHA npoaneH go 01.07.91

HecoSniofieHne cranfapra npecnefiyercs no 3akcHy

Hacrosimuii cTanaapr ycTaHaBJHBAaeT METOIH CHEKTPaJIbHOrO aHa-
JIi3a 179 ONpEeAeJeHHS MacCoBOH AOJNH JIETHPYIOLUIHX 3JEMCHTOB H
npuMeceii: aMOMHHUS, BaHajius, XKejde3a, KPeMHHs, Mapralua, Mo-
sinbiena, o70Ba, XpoMa, HHKeJs, UHPKOHHS, MeAH B AeOPMHPYEMBIX
1 JIUTEHHBIX THTAHOBBIX CILIABAX.

1. OBLLMUE TPEBOBAHMA

1.1. MaccoBasi noJsi JerHpyiomux sJeMeHTOB W npumeceff B THTa-
HOBBIX CIJIaBax ONpEe/sIOT [0 IpaiyHPOBOYHHM rpadukam. I1pexyc-
MaTpHBaeTcs HCHOJAb30BaHHE ABYX METOJAOB FpajyHpOBKH NpHOOPOB:

METO, 12 «TPEX STAJOHOBY»;

METOJa «KOHTDPOJBHOIO 3TAJOHA».

Peructpanus cnekrpos ¢ororpaduueckas uaAH (oTOINEKTpHYEC-
Kas.

Ilpun nposenennn ananusa QororpaduueckHM MeToI0M TIpaiyH-
POBOURbIE TPAQUKHA CTPOAT B KOODAMHATAX:

AS—IlgC,
rie AS — pasnocTb NOUEPHEHHH JIHHHE ONPEIeNseMOro 37CMEHTa H
3J7eMeHTa CpaBHEHHUS;

C —wmaccoBag [0J14 ONpejelsieMOrc 3JEMEHTA B CTAHAAPTHOM
o6pasne (CO).

¥ispanme c@uumnanbHoe Nepenevarca boinpeijeHa
*
* [epeusdanue (oxTabps 1988 2.) ¢ Hamenenuen N 1,
yreepxciennvim 8 aseycre 1986 &. (HYC 3—86).
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ITpu mpoBeieHHH aHanu3a (QOTO3NEKTPHUECKHM METOJOM IpaiyH-
poBouHbIe TpaUKH CTPOAT B KOOPAHMHATAX:

n—lg C, n—C, 1g n—lg C,

rle n — NOKa3aHHe BBIXOJAHOrO H3MEpPHTENbHOTO YCTPOHACTBA;
C — maccosas 1043 onpexneasiemoro ajementa B CO.

1.2, Ousg ucnapenus npoOnl H BO3OYyXIeHHs CIeKTpa HCNOJAB3YIOT
HCKPOBHE U JyTrOoBHE HCTOYHHKH CBETA.

1.3. Jina rpanyupoBKH NpPHGOPOB MNPHMEHSIOT TOCYAapCTBEHHLIC
cragaaprebie obpasusl [CO NeNe 1641—79 — 1645—79, 1792—80—
1796—80, 2194—81 — 2198—81, 2881—84 — 2885—84, 3047—&84 —
3050—84.

(W3smenennas pepakousa, Ham. Ne 1).

1.3.1. Honyckaerca nmpuUMeHeHHe OTpacAeBbIX CTaHAapPTHLHIX ofpas-
noe (OCO 5-84 — 7-84, 20-84 — 28-84), cranaaprTHbx 06pasnos npel-
npusTHi, a TaKXKe BHOBb BBHINYCKAeMBIX CTAHAAPTHHIX 06pasmnoB cOC-
TaBa THTAHOBLIX CIJIABOB BCEX KaTeropHil.

(Bsenen ponoganuresbno, Ham. N 1).

1.4. Or6op 1po6 npPOU3BOAAT MO HOPMAaTHBHO-TEXHHUECKOH AOKY-
MeHTalluu,

1.5. IlpoBepKy NpaBHABLHOCTH ONpeaeNeHHs MACCOBOH JOJH 3Je-
MEHTOB MNpPOBOASIT, CPAaBHUBAS Pe3yJabTaThl CMEKTPaNbHOrO 4HAIH3a ¢
Pe3yJbTaTaMH aHa/u3a, BHIIOJHEHHOr0 XMMHYECKHMH MeTO1aMH IO
FOCT 19863.1-80 — T'OCT 19863.13-80. 3uauenue abcoJIOTHOTO KO-
NyCKaeMOro pacxoxACHHs1 B DPOLEHTax AOJMKHO ObTh He Gojee pac-
CYUTAHHOTO Mo opMyJie

|C.—Ca|<3)/ St .C2 +S2 .C2 ,

rie Cx — pe3yabTar aHaJqu3a NPOGH, BHINOJHEHHOTO XHMHIECKHM Me-

TonoM, %;

C. — pe3yabrar aHaau3a npoGbl, BHIIOJHEHHOTO CNEKTPadbHEIM
MeroiaoM, %:;

Sa — 3HaueHHe BOCIPOU3BOAMMOCTH CHEKTPaJbLHOTO METOAA aHa-
NH3a;

Sax — 3HaUEHHE BOCHPOH3BOLMMOCTH XHMHUECKOTO METOAA aHa-
JH3a.

(M3menennas pepakuns, Ham. Ne 1).

2. GOTOTPADUYECKUA METO[, CNEKTPAJIbLHOIO AHAJIU3A

21. AHanu3 MOHOJNHTHHX 006pa3uos

2.1.1. Cywnocre meroda

MeTtoa ocHOBaH Ha BO30YXKIEHHH CIeKTpa o6pasuna AyroBbIM HJH
HCKPOBBIM DaspsjaoM ¢ [IOCHeiyolied perucrpauneit ero uHa ¢horo-
[IJIACTHHKE C IOMOIIBIO CHeKTporpada.
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'2.1.2..-Annaparypa, matepuasbt it peaxTUBbL
.- CnekTrporpag cpeaHeil AMCNEPCHH C KBapUEeBOH ONTHKOH THNA
HCI1-30. n '

Hcrounuku cBera: HCKpoBoil resepatop tuna HMI-3 unmu UBC-23
#iu gpyrosoii redepatop tuna AT'-2 nau HBC-28,

. Mukpogoromerp tuna M®-2 uin UDPO-460.

" Ocaabuteb TPEXCTYNEHUATHI. 7

Yrad cnekrpaabHo yHcThie Mapok C-2 uam C-3, nuamerpom 6 MMm.

Ilpytkn Marnus mapoxk MI'-95 uam MI-90 mo FOCT 804—72,
AHameTpoM 6—8 MM,

Ilpyrku meau mapok MO0, M1 uiu M2 no FOCT 859—78, nua-
MerpoM 6 MM,

doronnacTHHKH CHIEKTPaJbHEIE ~THIOB 1, 2, 3C, CII-1 nam
YOUI-3 yyBcTBHTEALHOCTBIO OT 3 10 10 e HHHLL.

IIpositeutens Ne 1.

dukcax Kucabii no TOCT 2817—50.

CraHOK TOKapHHBIl HacToJbHbIH THA TB16.

Cranoxk mauQoBabHeiil Tuna JT-62,

Tpucnocobiienre 1Jig 3aTOYKH YrOJBHBIX 3J€KTPOAOB.

Bara rurpockonunueckas no FOCT 5556—81.

Crupr STHJIOBBII PEKTH(QHKOBAHHbII TeXHHYECKHI o
T'OCT 18300-—87.

Honyckaercsi mpuMmeHeHHe JApyrofi annapatyphi, 0GOpYyILOBaHHS H
MarepHaJOB IIPH YCJAOBHH IOJYYeHHs TOUHOCTH aHAJAH3a, He HuXe
PeAyCMOTPEHHO! HACTOSIIUM CTAHAADTOM.

2.1.3. Ilodzorosxa o6pas3yos

Has ananusa HcnoabsywT o6pasubl cieAyOHX (OPM K pasMe-
POB:

OPYTKH KPYIJIOrO HjH KBAAPATHOTO CeYeHHs AuamerpoM (cropo-
Hoit) ot 10 po 40 mm, aausoit ot 20 xo 100 mM;

npoduaH, NONOCH, AUCKH TOJILUHON He MeHee 2 MM;

JIMCTBI TOJIIHHON He MeHee 0,5 MM;

CTPYXKKY TOJIIHMHOH OT 0,7 no 1 5 MM, WwHpHHOHK oT 12 mo 15 MM,
AJIHHOU He MeHee 15 MM,

Honyckaercs ucnosb3oBanue 06pasloB, NOJYYEHHBIX IyTeM Mpec-
COBAHUA CTPYXKKH HJIH CIJIABJEHNS ee B HHEPTHOH aTmocpepe.

OO0bicKpuBaeMy10 NMOBEPXHOCTH 00pasloB 3aTAYHBAIOT Ha IJOC-
KOCTb HA TOKAPHOM HWJH IIJIMQOBAJBLHOM CTaHKE; MapaMerp LIEpoXo-
BATOCTH [IOBEDPXHOCTH Rz no/keH OwHTh He Gosdee 20 mxm mo I'OCT
2789—73. Tlpn anaju3e CTPYyXKKH HCIOJNB3YIOT €€ TVaAKYI0 CTOPOHY,
KOTODYIO NPeIBAPHTENbHO IPOTHPAIOT CIIUPTOM.

Ha o6bickpusaemoil mosepxHocTH 06pasloB HE HONYCKAlOTCS pa-
KOBHHLI, LaDaNHHE], TPEIUHHDb, UJIAKOBBlEe BKJIIOUEHHS, HAAUPHL, BOJI-
HHCTOCTD, IBeTa N0GeXaJl0CTH.

IMoaroroska k ananuzy CO u auanusupvemelx obpasuos (AQ)
JonxHa ObITb OAHOTHNHON AJNA AaHHOH cepun m3Mepenuil. Ilporuso-
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SJEKTPOAB! 3aTAUHBAIOT HA Noaycoepy ¢ paguycoM 3—6 MM, ycedeH-
HBIH KOHyC Cc yrJoM npu BepimHHe 60—90° M miomankol AHAMETPOM
1,0—1,5 MM uan XOHyC ¢ yriioM npH sepmune 120°,
2.1.4. Ilposedenue anarusa
YcaoBus npoBeneHHs aHanu3a GOTOrpadHUECKHM METOIOM npH-
Be/leHHl B Taba. 1.

Tab6anua 1

Ycnoeas NIPOBEI€HHA aHaau3a
Annapa'rypa MATepHANH K MOHOJIHTHBIX NpPos PAaCTBOPOB
KOHTDOJIHpYel;[ble napamerTpnl JErupyouunx
TOAEMeRTOR npumecen sneueHTOn
Cnextporpad Tun  HCII-30
T'eneparop Tunos WI'-3,|Tumoe AT-2,|Tunos WI-3,|Tuna UT-3
HBC-23 HBC-28 HBC-23 (cnoxnas
(cnoxHad (cnoxuasn cxema)
cxema) cxema)
Ulnpasa mean cmextpo- | 0,010—0,020| 0,007—0,020| 0,010—0,020 0.020
rpada, MM
CucTemMa  ocBelleHus me-
Ju Tpexnunsoas
EemkocTh, MK® 0,01 — 0,01 0.01
Hapykrusuocts, mI' 0—0,05 — 0.15 0.05
Cuaa Toka, A 1,8—3.0 2,0—10,0 2,0—3.0 2,0
Hanpsxenue, B 220
Ananurudecknii TpoMexy-
TOK, MM 2.0—2,5 1,56—2,0 2,0 2.0
3ajaomuil NPOMEXYTOK
PaspsAHAKA, MM 3.0 0,5—0,9 3,0 3.0
Bpema mpeapapurensuoro
OGBLICKHBAHHA, C 30—60 5 30 30—60
ITpoTHBO3NIEKTPOA YroJbHbI, MeAHBIH UJIH MarHHeBHIil YronbHH}
PoTONNACTHHKH Tunos 1, 3C, YOIUI-3 uau CII-1 Tunos 2,
youl-3
Koopannaru rpapyuposou-| AS—Ig C AS—Ig C, ASag—C AS—Ig C
HOro rpaduka
IllpuMeuaHus:
1. TTapaMeTpsl yCTaHAB/HBAKT B Npefeax YKAa3aHHEIX 3HAYCHHIL.
2. BpeMs 3KCHOSMUMH YCTaHABJMBAIOT B 3aBHCHMOCTH OT YYBCTBHTEJIbHOCTR

NpHMeHAeMbX (POTONIACTHHOK; OHO JOJIKHO OHITh He MeHee 15 c.
3. ASz¢y ~— pa3sHOCTb NOYEpPHEHHH aHAJMTHYECKOH JHHHH H ¢ona BOJH3H JIHHHH,
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Jlaunbl BOJMH aHAJHTHYECKHX CIEKTPaJbHBIX JHHHA H AMaNa30HH
onpejiesieMbIX MACCOBHIX A0Jel NPHBEAEHH B Ta0il. 2.
Ta6auua 2

OnpenensieMbift ' Anuna BOAHBI JRHHM | Jlaupa BOJHBL JHHEH onfylep;laer.:lz;ae(:’ux
SACMEHT Bua npoGet onpenessaeMoro CcpaBHEHHs, HM MaccosHX Aoned,
3neMeHnTa, HM
I 396,15 1 394,78 0.2—0,7
1 394,40
111 360,16 IT 356,16 2,0—8,0
1 310,62
Monoaut 1 309,27 11 304,88 0.5—7.0
AnoMuHHR I 303,87
Il 281,62** 11 284,19 } 2,0—8,0
11 282,00
1 257,51 1 243,41 0,004—0.2
Pacrsop 1 394,40 I 394,86 0.2—8,0
11 326,37
11 326,77 11 303,87 0.2—3.0
11 299,02
11 310,23
Monoant I% 3(&3%{13 H 384,88 }
B P 1T 303, 3,87 1.0—86,0
ananut 11 289,33 } 11 282,00 1,0—6.0
11 288,25 .
11 268,80 ®don 0,002—0,2
Pactsop (I 296,80 11 303,87 0,1—6,0
11 9509 I{ 288,60
259,94 I1 284,19 0.1—2,0
Monomur | 11 959’84 } (1) 257,26
>Keﬂe30 . 1 255,60
1 248,42 1 243,83 0.01—02
Pacrsop 1 259,94 I 261,15 } 0.1—2.0
11 257,26
288,60
1 288,16 11 284,19
11 282,00 0.05—0.5
Mononr | 125143 } (11) 257,26
1 250,69 11 255,60
- 1 252,05
Kpemnuit 1 251,43 1 24383 0,002—0,03
I 243,52 I 243,41 0,03—0,1
Pacreop 1 288,16 11 299,02 0,056—0.5
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IIpodoascenue Taba. 2

. JHxana3son
Onpenensembit AsHHA BOJMEI MHHHR [ Nayua Bosiuml JHHHHE ONpeessieMbiX
" 3JIeMeHT Bua npobu OnpeeaseMmoro CpaBHEeHHS, HM Maccosnix AoJefl,
3/7eMeHTa, HM %
1T 294,92 } 1 310,62 }
11 293,03 11 303,87 0,5—1,5
11 261,02 288,60
Mouoaut 11 260,57 } (I1) 257,26 } 0,5—2,0
Mapranen : IT 257,61 11 255,60
IT 261,02 dou 0,007—0,5
11 257,61 Do 0,0005—0,007
Pacrsop IT 293,31 IT 299,02 0,5—2,0
IT 303,87
1T 287,15 } 288,60
Monoaut IT 284,82 IT 284,19 0,5—10,0
Mounu6aen II 282,00
1T 268,41 don 0,006—0,5
Pacrsop I1 287,15 [ 11 299,02 1,0—10,0
11 284,82 ]
I 303,41 }* 11 303,87 1,0—-5,0
1 300,91
M %12226!312 } I1 255,60 } 5
OHOJIUT 42,95 1 252,05 1,0—5,0
Oxoso 11 245,04
I 242,95 1 243,83 0,003—1,0
PactBop I 284,00 IT 299,02 1,0—5,0
11 303,87
11 284,32 288,60 0,2—3,0
Mouoaut 11 284,19
Xpoum IT 282,00
1T 268,71 @®oH 0,02—0,2
11 267,72 don 0,004—0,02
PacTBOp 11 284,98 11 299,02 0,2—3,0
1I 355,19 1T 350,03 }
IT 349,62 } I 341,17 1,0--5,0
11 343,82
11 343,05
11 339,20 11 303,87 3,0—10,0
Mononur 11 303,87 } 0,1—5,0
. 11 273,49 doH
Hupxonuit 11 270,01 1I 299,02 1,0—5,0
11 243,41 0,006—0,1
II 257,14 (11) 257,26 } 1,0—5,0
1T 255,60
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IIpodorxenue Taba. 2

Juana3zon
OnpenenseMHut JAnHHa BOMHBI JTHHHH | [TnyuHa BOJHB! JKHHH onpepenseMmx
37E€MEHT Bun npoGui onpenesiieMoro CPaBHeHHS, HM MaccoBhIX AoneR,
sneMeHTa, HM %
Llupkonnit Pacrsop I1 273,84 } 11 299,02 } 0,1—10,0
11 256,89 (11} 257,26
Meap Mouoaur 1 324,75 IT 327,53 0,0009—0,01
11 224,70 1 224,47 0,01—0,25
Hukenn MoHomuT 1 341,48 1 342,89 0,01—0,10
11 239,45 I 243,41 0,10—0,256

* Hcnoas3yloT npH aHaJH3e CNJIaBOB, He COAEPKalNX BaHaAHH,
** 1Cnoas3yioT NpH aHajH3e CIJIaBOB, He COJepKallHx MoJHGAeH.

INMpumegaHus:

1. CnekTpaJbHEle JIHHHH, OrpPaHHYeHHBle B TalaHlie NapaHTe30M, MOTYT OHTb
COOTBETCTBEHHO OOBeAHHEHH B JIOOBE aHAJMTHYECKHE Naphl.

2. Tlpu WCHONB30B2HAH B a3PO30JBHO-HCKPOBOM METOZe B KaueCTBe BHYTPEHHEro
CTaHAAPTA A30THOKHUC/JOTO HHUKeNsi 3a JHHMIO CPaBHeHHs OepyT JIHHHH HHKeJkd

309,91 uM waum 277,31 HMm.
3. Pumckue uuophn nepel SHAYEHHAMH JAAHH BOAH O3HAYAOT NPHHAAJEKHOCTD

JIHHA:
I — nefiTpasbHOMYy aTOMY;
Il — oZHOKDPATHO HOHH3HPOBAHHOMY ATOMY;
111 — ABYKpaTHO HOHH3HPOBAHHOMY aTOMY.

ITpu pabore N0 METOAY «TpeX 3TAJOHOB» BHINOJHSIOT Clelylolue
onepalHH:

BHI6upaloT He MeHee Tpex CO aHaNM3HPYeEMOro CIIaBa;

cnekrpst CO u AO dororpadupyior Ha OfHO#H (OTONNACTHHKE
DpH BHIOPAHHBIX YCJOBHSX aHaJH3a ¢ paHAOMH3alHedl nopsanKa
cpemku. Cnextpsl Kaxaoro CO u AO odororpadupyior 2—3 pasa;

U3MepsOT NoYepHeHHs S BHIGPAHHBIX AHAJUTHYECKHX JIHHHA H
JHHHH CpaBHEHHUS, NOXCYHTHIBAIOT BEJHYHHY DPa3HOCTH INOYEPHEHHH
AS a5 aHaJMTHYECKHX Hap JHUHHA H cpelHee apupMernyeckoe no
JBYM-TPEM CIEKTPaM;

CTPOAT TrpaayHpoBOuHHIl rpaduk B KoopauHarax AS—IgC.
Sror rpadHK OPUTOREH AJSA aHAIM3a Tex 06pasuoB, CHEKTPH KOTO-
poix cHaTH BMecTe ¢ CO Ha onHo# (hoTOMIacTHHKE;

N0 TPajiyHPOBOYHOMY rpadHKy HaXOAAT MAaCCORYIO IOJIO 3JeMeH-
ta B AO,

BpeMst 3KCno3uuuH BHIGHPAIOT Takoe, NpH KOTOpOM obecneuHBa-
I0TCSl HOPMaJIbHBIE TIQUEPHEHHS] BCeX aHAJHTHUECKHX JIMHH.

Ilpu paGoTe MO METOLY «KOHTPOJbHOro 3TajioHa» kpome CO, Ko-
TOpHIE HYXXHBl AJS TOCTPOEHHMS OCHOBHOTO T'PaiyHpOBOYHOro rpadu-
ka, ucnosb3dyior COIl, kKoTopHft XOJIKEH yIOBJETBODATh CJeAyIOLIHM
Tpe6GOBAHHAM:
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M0 XMMHYECKOMY COCTaBY OH JOJIKeH HaXOAHUTbCH BO3MOXKHO G-
Ke K cepelliHe 1Hana30Ha KOHIeHTPalMi, YKa3aHHOTO B HOPMATHBHO-
TEXHHYECKOH JIOKYMEHTAUMH Ha JAHHBIH CIJIaB;

no (U3MKO-XUMHYECKHM CcBoHicTBaM (cnocoly nuThbs, o6paborke),
dopme u pasmepam COII nomxken coorserctBoBath AQO.

PaGory nayunamoT ¢ IOCTPOEHHS OCHOBHOTO I'PAAyHPOBOYHOIO
rpajuka. Ilas storo Ha onHoli doTomnacTHHKe GoTorpadupyrT
cnekrpei CO pnamgoro cnnaba Bmecte co cnekrpamu COIIL. CuekTpbl
kaxaoro CO u COIl ¢ororpadupyior tpu-uars pas. Ilo cpeanum
3HAYEHUSIM DPA3HOCTH TNOYEPHEHHH CTPOSAT NOCTOSIHHHIA I'PajyHpOBOY-
HBH TpadHK OCHOBHOH (OTOILIACTHHKH B KoopauHatax: AS—IgC.

Ilpn aHanm3e NPOM3BOACTBEHHBIX 00pasuwoB Ha pabouedl doTto-
nnacTHHKe BMecTe co crekrpamd AO  dororpadupymwT  ChHeKTphl
COIl 2—3 pasa xaxapii. OnpenensioT pasHOCThL TOYEpPHEHHH aHa-
autndeckux nap JauHHA i COIT u AO (AS comu AS a0 ) Kak
cpeiHee M3 COOTBETCTBYIOLIEI'O KOJIMYECTBA CIEKTPOB. AScon  yMHO-
J)KaloT Ha BeJIMYHUHY TlepeBoHOro Kosdpuuuenra K.

[TepeBoauoli KoaPuuuenr K, BBOAUMBIA AJds1 yueTa CBOHCTB
IMyJALCHH pafoveil (pOTONNACTHHKH, BEIUHCIASAIOT IO PopMyae

AS;

AS:
rae AS; — pasHOCTb NOUYEpPHEHHUl BCIOMOraTeNbHON Naphl JUHHHA TH-
TaHa HJAW Pa3HOCTb NMOYEPHEHHH JHHHH THTAHA AJS ABYX
cTyneHek ocnalHuTens, NOACUHTAHHAS 110 HECKOJbKHM cile-
KTpaM OCHOBHOH (POTOMJIACTHHKH;
AS: — pasHocTh NMOYepHEHH TeX Ke BCIOMOTaTeIbHBIX JHHHH TH-
TaHa WJIH NOYeDHEHHI JHHHH THTaHA AJS TeX Xe CTyle-
HeK ocJaalbuTens, TOJCUHTaHHAas aJs pabouelt ¢oronmaac-
THHKH.

Yepes Toury ¢ koopaunatamu K-ASconm ; 18Ccon npoBozsr pa-
6ounii rpaduk, nmapajsaeanbHBIl OCHOBHOMY, H NPOBOJAAT 11O HEMY Oll-
penesenre MaccoBux goseidi B AO, noansysick BennuuHoit K-AS a0 .

Hua noxgcuera xosdouiuenta K peKOMEHAYETCA HCIOJAb30BATh
caeayIollue naphl JUHHIT THTAHA (B HAHOMeTPax):

Ti 257,10 — Ti 257,26;

Ti 252,00—Ti 255,60,

Ti 257,10 — Ti 255,60
uan I u 11 crynenbkn ocnaburens (aunumn Ti 356,16; Ti 303,87).

2.1.5. O6paborka pesyarsrarcs

2.1.5.1. 3a oKonuaTesbHLIl Pe3yJbTaT aHa/IM3a [PHHHMAIOT Cpej-
Hee apH(MeTHYECKOe TPeX NapaJiie]bHBIX — H3MepeHHH, MOJydYeHHBIX
[0 TPeM CIIEKTPOrpaMMaM, ecJid BBHICJHSETCH YCJAOBHE!

|Xmax—'Xmin‘ <48, 'Xn,
TA€ Xmax— LanGosblini pe3ybTaT napajiesbHOro K3MepeHus;
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Xmin — HaMMEHBIIKI pe3yJabTaT NapajijieIbHOro H3MepeHHs;
S; —OTHOCHTEJIbHOE CTaHIApPTHOE OTKJIOHEHHEe, XapaKTepH-
3yIOIIEe CXOAHMOCTh H3MepeHHUH;
Xn—cpeaHee apu(pMernueckoe, BHIUHCIEHHOe H3 n napal-
JIeJIbHBIX H3MepeHuil (n=3).
Ilpy mpoBeAeHMH SKCIIpecc-aHa/JH3a JONMYCKAeTCS BBIUHCIATL pe-
3yJIbTAT aHANU3a [0 ABYM NapajuleJbHbHIM H3MepeHHsM X; u Xp npH
yenosud, uto | Xi—X2| <3Sr- Xn.

2.1.5.2. Bocnpon3BoauMocTh QoTorpaguueckoro Meroja aHajH3a,
XapaKTepH3yIOLlasicss OTHOCHTEbHBIM CTAaHJApTHEIM OTKJOHEHHEM
S,, H CXOAHMOCTb S; HpHBefeHH B TabJ. 3.

Tab6auma 3

doTorpaduieckuii MeTOx
doTo3jIeKTpHUEC
MOHOJIHT pPacTBop KHif MeTOxR

OnpepensieMbit JlnanasoH omnpe-
JEMEHT neJAeMbIX Macco-

BuiX modeit, % Sa S; Sa S, N S

T

He GoJee

Mapranen, mens 0,0005—0,001 020 020 | — _ 0,15 0.15
AustomuHuil, Ba-
HaaHH, xKeneso,
KpeMHHH, Mapra-
Hell, Melb 0,001—0,01 0151 0,15} — — 0,10 0.10
MouaubaeH, oJo-
80, XpOM, HHKe/b,
LHUPKOHHH 0,01—0,10 0,08 { 0,08 0,07 | 0,06 06| 0,06
AnoMuHMi, Xe-
Jieso, KpEeMHHUH,
Maprasen, MoJHO-
JieH, XPOM, HMKEJb,
UHPKOHH 0,1—0,5 0,05 | 0,045/ 0,05 | 0,045 0,04 [ 0,035
AJIIOMHHHH, Ba-
HauUi, XKeneso,
maprauer, MoJub-
JeH, OJIOBO, XpOM,
UHPKOHHUH 0,5—2,0 0,04 | 0,03} 0,04 | 0,03 | 0,03 0,03
AjiompHHE, Ba-
Hanui, MonaubieH,
ONI0BO, UMUPKOHHM 2,0-5,0 0,04 | 0,03} 0,03 | 0,03 | 0,03 0,03
AnoMmunui, Ba-
Haaul, MmoJnbjeH,
XpoMm 5,0—10,0 0,031 0,03 003! 0,03 0,03 0,03

9.1.5.3. MeTOAHKH BHuUMCJIeHHA S; U S, NpHBEJEHH B CIIPABOYHOM
upusoxkeruu 1.

2.15.2, 2.1.5.3 (Uamenennasn penakuus, Ham. Ne 1).



‘€. 10 TOCT. 2390279

22. Ananus ob6pasuoB nNepeBejeHHHX B pactBop

-2.2.1. Cywynocte meroda ] I

Metox ocHoBaH Ha MHepeBeleHHH MeTaJlJIHueckoro ofpasua B pae-
CTBOp, BAYyBaeMblili pachbliiiTejeM B HCKpoBo#l paspsai. CnekTpH pe-
THCTPHPYIOT Ha (OTONJIACTHHKE. )

2.2.2, Annaparypa, marepuass. u peaxTussl

Cnektporpa¢ .cpefHell IHcHepCHH C KBAapLeBOR ONTHKON THNA
- UCT1-30. : :

Hckpogoit resepatop tuna WI'-3 nan UBC-23.

Boaaymubiit kKommnpeccop TtHna KBM-8 ¢ sjekrponpusoaom
(0,2—0,3 xBt) u pecuBepom Ha jaaBienne 50—200 kI]a.

Pacnbiiutens ¢ Kamepoit o6paTHofi KoHAeHcanuH (4eprt. 1).

Miuxkpodoromerp tuna M®-2 uaun MPO-460.

ToKapHBIt CTAHOK JIJIsl 3aTOYKH 3J1eKTpojoB THna TB-16.

TIpucnocoGaenne A/ 3aTOUYKH YTOJbHBEIX 3J€KTPOJOB,

CnekTpanbHo uucthle yriau mMapok B3 mam C3 aumamerpom 6 MM.

doTonnacTHHKH  crnekrpairHble Tunos I, II uam DC uyBcTBH-
TeabHOCThIO OoT 3 Ko 20 eauHHIL.

Pesunosmifi maanr.

dapbdoposbie THIIH.

ITl1aTHHOBLIE THIVIH.

TloansTHaeHoBas nocyna.

OuabTpel «GeJiasi TeHTa» H «CHHSIA JIEHTa»,
. MyobdenbHas 2/eKTponeys.

@15

55

¢ 50

70

55

4]
g

-~ 30

I—pacnuinuTenb; 2—pe3HHOBAA NPOGKA; 3—KHAKOCTHON KANMHMJIAD;
4-—BO3AYWHLIK KAanWAARD

Yept. 1
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Avmuak soauwiit o TOCT 3760—79, 25% -Huit pacTBop.

Kucaora cepuas nmo F'OCT 4204—77, pasz6asaennas 1:3.

Kucsnora coasinas no FOCT 3118—77.

Kucaora dropucrosonoponsas no FOCT 10484—78.

Kucaora asorrag no FOCT 4461—77.

Iuppokcunamuna rugpoxaopun no I'OCT 5456—79, 10%-nmii
pacrsop.

Harpusa ruapooxuce no TOCT 4328—77, 0,1 u. pacrsop.

Harpuit xpemuekucanii (Na,SiO;-9H,0) no I'OCT 4239—77.

Turan ry6uatniii mapku TI'1—00 no TOCT 17746—79.

Amomuunit nepBruHbit Mapku A95 no TOCT 11069--74.

Maprasen Merannuyeckuii mapku Mp-00 no 'OCT 6008—82.

OusoBo meraiuueckoe Mapku 01 o TOCT 860—75.

Huxkens merannuueckuit mapku HITI no TOCT 492—73.

Monu6aen merannnyeckui, BaHaJHi MeTa/indecKHd (MaccoBas
IlOJIsS OCHOBHOTO 3JieMeHTa He MeHee 99,5%).

Xpom merannuueckuid Mapku X00 mo 'OCT 5905—79.

JKenezo merannnueckoe BOCCTAHOBJEHHOE,

Hupkonus xmopokuch (umupkouuit xmopucteit ZrOCly-8H,0).

Boaa pucruanuposannas no 'OCT 6709—72.

CrangaprHele pacrBopbi: tHtaHa ¢ 7=0,02 r/cm®; ajioMHHHA C
T=0,01 r/em3; Banagust ¢ T=0,01 r/fcm3; xenesa ¢ T=0,01 r/cm3;
kpemuusa ¢ T=0,001 r/cm®; mapradna ¢ T=0,01 r/cm3 monmbnena c
T=0,001 r/cm3; uukens ¢ T=0,01 r/cm3; oqgoBa ¢ T=0,01 r/fcm®; xpo-
Mma ¢ T=0,01 r/cm?; uupkonus ¢ T=0,001 r/cm3.

IIpuroroBaeHHe CTaHZAPTHHIX PacTBOPOB OMHCAHO B o06s3aredb-
HOM NpPHJIOKEHHH 2.

2.2.3. llodeoroska npob

Anasnsupyemyio npo6y Macco#t 1 r pacTBOpPSIOT NP HATrPeBAHHH
B 50 cM3 cepHoii kucaoTh (1:3), no6aBisis M OKHCJIEHHS HECKOJbKO
Kanejb KOHUEHTPHPOBAHHOH a30THOH KHcaoTelt uaH  10—20%-Hble
pPacTBOpBI THAPOXJIOPHAA THAPOKcHaAamuHa. [locse noJHOro pacteope-
HHS TpoOBI pacTBOp MNepeBOAAT B MEPHYI KOJOYy BMECTHMOCTBIO
100 cm3, noBoAsIT 06BEM pacTBOpa A0 METKH BOAOH H TILATEJbHO Ie-
PEMENUIUBAIOT.

2.2.4. IIposedenue anaausa

2—3 cM® pacrBopa, OPHUTOTOBJAEHHOrO no 1. 2.2.3 moMmelnarmoT B Ka-
Mepy pacnoiatens 1 (cM. 4epr. 1) U 3aKpHIBAlOT OTBEPCTHE pacCHbI-
JIUTEJIST Pe3HHOBOH NMpPoOKOA 2, B KOTOPYIO BCTAaBJEH YrOJLHEI 3J€K-
TpoA (uept. 2). :

Pacnpitatess I (4epr. 3) 3aKpenasfioT B jepiKarese INTAaTHBA
cnektporpaga 2. Bxjwualor KomIpeccop 6, NepeKpblBas LOCTyN BO3-
AyXa B pacnblIuTesab 3axHMOM 3. [IpH JOCTHKEHUH B CHCTEMe M1aB-
nenusi 70—80 klla, uaMepsieMoro mo MaHoMerpy 4, CHUMAIOT 3a3KHUM
3. Bo3nyx mocrymaer B pacnbLIHTeNb, HAYHHAETCsS MOLAYa a3pO30Js
B pa3psaAHBIi MPOMEXKYTOK M PErucTpanus ClekTpa.
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I—pacneuIuTeNs ¢ NPOGKON M 3JeKTPOAOM; 2—pepXKaTeldH 3JeKT-
POJLOB HCKPOBOTO IITATHBa; 3—3aXHM; 4—maHOMeTp Ha 100—200 kIla;
5——pe3uHOoBLIt IIAHT; 6—KOMIpPeccOp BO3AYWIHBIA C 3JEKTPOUpPH-
BOJLOM
Uepr. 2 Yepr. 3

Yciorus npoBefeHHs] aHaau3a npuBefeHb B TabJa. 1.

HnvHB BOJIH aHAJMUTHYECKHX CIEeKTPAJbHBIX JHHHH H JHANa30HH
onpe/e/sieMbIX MACCOBHIX f0Jiell npuBeAeHs! B TabJ. 2.

Jas nocrpoerus: rpadUKoB HCIOJNL3YIOT pacTBOPBI AJA TPpaiyHpo-
panusl (PT'), mpurorosjieHHBE M3 CTAaHAAPTHHEIX PacTBOPOB OTAEJb-
HBIX 3JIeMeHTOB.

KonuuecTBo crapmaptHoro pacrsopa (v), cMm?, HeoGXonHMoe JJs
npurororsaenusa PI', BruncasIOT 1io QopMyJie

U= Ki-K,-vu,
1-105-T °
rie v;— NpuUroraBAuBaeMee KOJIKUECTBO PF, CMS;

K; — cymmapuas MaccoBasi foJqs sjaeMeHToB B P, r/am3;
K, — maccoBas noJs aaeMenta B P B pacuere Ha merant, %;
T — MaccoBast KOHIIGHTPALHsl CTAHXAPTHOrO PACTBOpa 3JeMeH-
Ta, r/cmé.

3nauenus Beauunn Kj, K, W U, 3a72l0T, HCXOAS M3 KOHKPeTHOH
aHaJATHYECKOH 3a1a4uH.

Ilas npurotoBieHuss PIT ponyckaercst MCIOJNB30BaHHE KOMILJIEKTA
CO uanm oasoro CO. Ilpu mcrosnszoBanud oxHoro CO B pacTBOpH
1po6 u PT BBOAST B KauecTBe BHYTPeHHero cranaapra 15 cm® asor-
Hokucsoro Huxeas Ha 100 cm® pactsopa.

Cocras PI' (C) B unpoueHrax, npuroroBjessbix 3 oaxoro CO,
BBYHCJAIT 10 QopMyJie
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rie C, — MaccoBas J0Js1 djeMeHTa B Meradaudeckom CO, %;
m —macca CO, 1;
m; — mMacca aHaJH3HpyeMol npobw, T.
Ananus pacTBOpOB NMPOG NPOBOAST [0 METOAY <TPEX 5TAJOHOBY.
22.2—2.2.4. (Uamenennas penakuus, Ham. Ne 1).
2.2.5. O6paborka pesyrsraros
2.2.5.1. O6paboTka pe3yJbTaTOB IpHBEAeHA B m. 2.1.5.
2.2.5.2. BocnponsBoauMocTb MeTOAa S, H CXOAUMOCTb S; MpHBeje-
HH B TabJa. 3.
(Usmenennas pepakuus, Ham. Ne 1).

3. ®OTOINEKTPHMYECKMA METOJ, CNEKTPAJIBHOTO AHAJIU3A

3.1.CymuocTsr MeTOAa

Merox ocHOBaH Ha BO30YKIEGHHH CIEKTPA AYTOBHIM HJH HCKPO-
BEIM Da3ps/lOM C DEerHcTpaulHell HHTEHCHBHOCTH JHHHH C MOMOHIbIO
$OTO3ICKTPHUECKOA YCTAHOBKH.

32. AnmapaTtypa u peakKTHBH

YcranoBxka (orosnekrpuueckas (ksantomerp) tHna J®C-10M,
JPC-36, ADC-41 unu MOC-4,

leneparop tuna I'9Y-1, ¥I'3-4, UBC-1, «<xAPKYC» uan UTl-3.

Yrau cnekTpasbHO uHcTHeE Mapku C2 mam C3, JHaMeTpoM 6 MM.

Ilpytku mexn mapku MO0, M1 uau M2 no I'OCT 859—78, aua-
MeTpoMm 6 MM.

ToxapHsuiii cranox tuna TB-16,

[Tpucnoco6ienne A5 3aTOYKH yried.

CraHok mIHpOBAJILHBIL,

Honyckaerca npuMeHenHe APyroil ammapaTypsl, oGopyLoBaHHe H
MATEPHAJIOB NPH YCJOBHH IOJNYUYEHHS TOYHOCTH AaHAJH33, HE HHXKE
0pelyCMOTPeHHOH HACTOSIHIEM CTAHAAPTOM.

33. I[loaroTroBka o6pasuos
O6pasubl roToBAT, KaK yKasano B m. 2.1.3.
34. IIpoBeneHue anmaausa

Ananus npoBOASIT MO METOAY <«TPeX 3TAJOHOB® HJIH «KOHTPOJIb=
HOTO 3TaJjOoHa»,

YcnoBuss nNpoBeleHHst aHanu3a nOpHBeleHH B Tala. 4.

IlnvHB BOJIH AHANUTHYECKHX CIEKTPAJbHBIX JHHHHA NPHBEAEHBH B
Tabua. 5.

AHanuTHUECKHE JIMHHHM BHIGUPAIOT B 3aBHCHMOCTH OT MacCoBOH
AOJIH 3/1eMeNTa B 00pasiie, BO3MOKHOCTH pa3MellleHHs BBIXOLHBIX IIe-
JieH Ha KapeTKax KBaHTOMETPa H T. . Jlonyckaercs Henmosb3oBaHnue
LPYTHX AHAJHTHYECKHX JIHHHH IIPH YCJOBHH, YTO OHH OGecledHBAaIOT
TOYHOCTb M YYBCTBHTE/NIBLHOCTb, OTBEYAIOIIHE TPEGOBAHHIM HACTOSIIe-
ro craHiapra.
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Maccosas noas snemMentoB B AQ onpezessior ¢ NOMOIIBIO FpaayH-
pOBOYHOrO rpaduka, NOCTPOEHHOro B KOOPAHHArax: n—lg C uan
1n—C 1o 2—3 napaJieJbHBIM H3MepeHHSM.

[Tpu paboTe HA KBAHTOMETpPAX [0 METOAY «KOHTPOJLHOIO 3TaJo-
Ha» C TOCTPOEHHEM TIpajiyHpPOBOYHOro rpadHka B KOOPAHHATaXx
m—lg C nocrynaioor, Kak ykaszauo B n. 2.1.4 (n; — nokasanue
npuGopa, NponopuHOHaJbHOe JorapudMy HHTeHcHBHOCTH). [IpH aToM
rpajyHpoBOYHLIl TrpadHK [OPOBOAAT Yepe3 TOYKY C KOOPAMHATAMH
nicon ; 1€ Ccon DapalnenbHO OCHOBHOMY rpaduKy.

IIpn noCTpOEHHM TIPafyHPOBOYHOTO TrpaduKa B KOOpPAHHATAX
n,—C perucrpupylor cnekrpsl CO, 0 ycpeiHEHHBIM OTCYETaM CTPO-
AT TPaAyHPOBOUHBIH rpaHK H HPOLOJIKAIT €ro X0 NepeceyeHHsa ¢
OCbI0O MacCCOBBIX J0Jefl (fz — NMoKa3aHue npubopa, NpONOPLHOHAJIbHOE
HHTEHCHBHOCTH). TouKa nepeceueHHs SIBJSETCS <TOYKOH BpalleHHA»
rpajyupoBoyHoro rpaduka (HpH YCJIOBHH IOCTOSIHCTBA <«HYJIEBOFO®
orcyera MpHOOpA MO COOTBETCTBYIOLIEMY KaHAMY).

ITepen ananusom o6pasuor perucrpupyior cnekrpsl COIT 3—5 pas,
yepe3 TOUKY BpAllEHHs W TOYKY ¢ KOOpAHMHATaMH Racon; Ccon
NpOBOAAT paGouuil TPaAyHPOBOUHLIA rpaduk, N0 KOTOPOMY Onpeness-
10T MaccoByI0 1oJi0 ajeMedta B AO.

35.06pa6GoTKa pe3yaAbLTaTOB

3.5.1. O6paGorka pe3ysbraroB npuBeseHa B m. 2.1.5.

3.5.2. BocnponaBoaumocTh (DOTORMEKTPHUECKOTO MeTOAa aHaJ/H3a
S. H cXOAMMOCTbL S; npHBeLeHH B Taba. 3.

(HUamenennas penakuns, Usm. Ne 1).
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Ta6auuma 5

J1uHA BOJHBI JHHHH JuanasoH onpenensieMblX
OnpepesnsieMblfi 371eMeHT OnpenensieMOro SJeMeHTa, HM| MaccOBHX KOHUeHTpaun#, %

I 265,2
Amowasi ot 0,004—10,0
I 394,40

I 30821

157270
Bananuf [ 2027 0,002—6,0
131854
11 311,84

11 271,41
Keneso 11 259,94 0,01—2,0
11 259,84
11 238,20

Kpemunii 1 288,1 0,002—0,5

Mapranen, IT 294,92 0,0005—2,0
1T 293,31

1 553,30

1 386,41 _
Monu6aen 11 97754 0,006—10,0

11 284,8

Qunoso % g?g’gg 0,005—5,0

1 284,00

1 534,58
142543
Xpom 1T 296,17 0,004—3,0
1, 11 284,92
11 267,72

Huxkesnn 1 341,48 0,01—0,25

1477,23
Llnpronuit %13:3236822 0,006—10,0
11 339,20

Menp I 324,75 0,001—0,25

llpuMeuaHHus:

1. B KayecTBe JHHHM CDaBHEHMS MCNOJb3YIOT JHHEM THTaHa: 1 453,32 um;
1 363,55 um; 11 324,19 um; 11 271,62 uM; I 334,9 HM nau Hepas/OMXKeEHHBIH CBET.

2. Jlunuio Bamamus II 311,84 HM Henb3s MCMOMB30BATL B NPHCYTCTBHH XpOMa.

3. Jlunno amomurns 1 308,21 HM Heslb3s HCIIONB30BATL B NMPHUCYTCTBHH BaHajius.
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ITPHJIO)KEHHE 1
Cnpasounoe

OLIEHKA TOYHOCTM CNEKTPAJIBHOTO AHAJIU3A

1. ToYHOCTL CNEKTPANBHOrO METOJA aHa/JH3a — KauecTHO H3MepeHHil, oTpaxaio-
uree 6JM30CTb HX PE3YJbTATOB K HCTHHHOMY 3HAUEHHIO H3MepAEMOH BeJHYHHB — Oll-
penesisieTcs BENHUHHOH CHCTEMATHYECKHX H CJAyYaHHbIX NOrPElIHOCTeH [PH YCJ/IOBHH,
YTO NPOMAXH HCKJIOUEHH H3 pacueroB (ciyualiHble MOTPEUIHOCTH NOAYHHANIOTCA HOP-
MaJbHOMY 32KOHY paclHpejeseHHs).

2. Ilpn npaBU/IbHO HACTPOSHHOW CIEKTPAJbHON annaparype ¥ BHINOJHEHHH pe-
KOMEHJAUMH CTaHJapTa MO MNpOUEAYpPe aHaau3a OCHOBHBIMH HCTOYHHKAMH CHCTEMa-
THUECKHUX NOTPEUIHOCTed ABJMIOTCH NOTPEINHOCTH, CBS3AHHBIE C BIAHAHHUEM CTPYKTYDH
H XHMHYeCKOrQ COCTARa Hpo6 Ha PesyJbTATHl aHAJM3A.

JTH [OrPewHOCTd AOMKHE OHTb BHISIBJGHH CONOCTABJICHMEM DE3YJbTATOB aHa-
Ji#3a TPo0, BEHINOJHEHHONO XHMHYECKHM ¥ CHEKTPAJbHLIM METOAAMH aHaJH3a 7o GoJb-
woft BuGopke (He MeHee 30 npo6) M yCTpaHeHH KOPPEKTHPOBKOH NOJOXKEHHS Tpa-
KynpoBousnbix rpaduxos no COIN IlpoBepxy npaBHILHOCTH PE3YALTATOB XMMHUECKOTO
ana/iumia nposoiAT B cooTBercTBHM ¢ I'OCT 19863.1-80—T'OCT 19863.13-80.

3. Pesyabrat anasmsa npoChl, NOJydeHHbI Kak cpeiHee apudMeTHUECKOe, HaNpH-
Mep, H3 ABYX (Tpex) napaulenbHHX HMSMepeHuil, T. e. mo ABYM (TpeM) CHeKTpaM,
ClefiyeT pacCMaTpPHBATh KaK OJQHO ONpejelieHHe.

4. BOCIIPOMSBOAMMOCTh CNEKTPAJbHOTO MeTOJa  aHa/H3a — KauecTBio H3Mepe-
HHH, oTpaxkaouiee 6IM30CTb IPYF K APYTY Pe3yJbTATOB H3MEPEHHH, BBHINOJHAEMBIX
B pasiMUHHX YCAOBHAX (B Da3JHYHOE BpeMs, B DA3/HUHHIX MECTaX, pAa3JHUHBIMH
METOAAMH H CDENCTBAMH) ~— XaDAKTEPH3YeTCsd BeJHYMHON OTHOCHTJLHON  cpefHel
KBaJAPATHYECKOH MOrpemwHocTH (OTHOCHTEJBHBIM CTaHAAPTHEIM OTKJOHEHHEM) €IU-
IIHYHOTO ONpelencHHst Sa.

5. [as mopcuera S, BHOHPAwT He Medee nsTH oOPasUOB OAHOK MapKM CI/IaBa,
WMEOmHUX NPUOIAN3NTENbHO OAWH H TOT Xe XHMHYECKHii COCTaB, W B TedeHHe 5 CyT
HPOBOAST X aHa/M3 CcepHsMH (OFHA CepHsi B CYTKH). PerncTpaumio CHEKTpOB B
KaXJAOH CepHM DPOBOAST B Pa3JiHUHOM NOCHAEAOBATENLHOCTH, T. € C PaniOMH3auMued.
CnexTpn OJHOH CepHM DPETHCTPHUPYIOT Ha oAHOM ortomnacTunke. Ha kaxpaoit ¢oro-
NJaCTHHKE NOJYHaloT MO TPH CNeKTpa KaXKAoro obpasua M MO TPU CHEKTpa KaKIAOTo
CO. Tlocnennne HeoOXOAHMBI VA NOCTPOEHHS #MJH KOPPEKTHPOBKH I'DAAYHUPOBOUHBIX
rpaduKkoB.

Ipu (oro3neKTpHUECKOR PpeTHCTPallWd Nepef HAYajIOM H3MeDEHHH MPOBOIAT
KODPEKTHPOBKY TpafyHPOBOUHLX rpadHKOB, a 3aTeM DETHCTPaLHIO CIEKTPOB,

Bcero or xaxpaoro ofpasua noayuaior 3a 5 cyt no (5 uaMepenuit (usaTh omnpe-
JeneHui),

Hdas xaxaoro oGpasua BHUHCHASIOT CTaHAapTHOEe OTKJIOHeHHe S; mo dopmyae

i=n
3 (C—Cyy)?

=

= (1)

n—1 ’

rae Cj—cpeansis MaccoBas Jo0Js 3JleMeHTa B j-M o6pasue, BblYHC/eHHAs H3 NATH
onpeneyeHni;
Cij — maccoBas 10J8 3JEMEHT4 N0 i-MY ONpeleleHHIO B j-M o6paslie, BHYHCJEH-
Hasi U3 TpeX H3MEepeHHH;
n—uYHCI0 onpeneneHHit (n=>5).

Banee BHUKCASIOT CTaHAAPTHOE OTKAOHEHHE S; no Gopmyae
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S = l/ 5% 482 457 +87 482 @
a q ’

rae S;, S, ..., Ss —cTaHAapTHOE OTK/AOHEHHe, NOACYHTAHHOE COOTBETCTBEHHO MO
NEpBOMY, BTOPOMY H T. A. oGpasuaM no gopmyae (1);
g —uncio obpasuop (g=>5)
OTHocHTeIbHOE CTAHJADTHOE OTKJIOHEHHE Sa, XapaKTepusyloilee BOCIPOH3BOAN-
MOCTb 2HAJH3a, RHUHCASIOT M0 Gopmyde

S :
Sa= g ’ (3)
rae C —cpeasss Maccosas A0S sjeMeHTa B ofpasuax, BHYHCAEHHas N0 ¢opmy.e
C= Ci+Cy+C3+Cs+Cs (4)
- »
q
rae Cy, Cy, ..., Cs —cpelssst MaccoBasi JOJsI 3JeMEHTAa COOTBEICTBEHHO B IEpP3OM,

BTOPOM ¥ T. A. 06pa3uax, BHUKCJIeHHass H3 5 onpegeseHu.

6. CX0AHMOCTb De3yJbTAaTOB H3MEPEHHI — KayecTBO H3MepeHHil, oTpaxalomee
6/IM30CTb JPYT K JAPYry pe3yJbTaTOB H3MepeHHH, BHINOJHSIEMBIX B OXHHAKOBHX YCJO-
BHSAX, — XapaKTepH3yeTcsl BEJHYMHOH OTHOCHTEJNbHOH CpejHel .KBalpaTHYeCKOH mnerpe-
IIHOCTH €XMHHYHOTO H3MepeHHS.

7. 3HaueHne S: HaXOAAT Nno cepur u3 20 mnapaJaeJbHEEIX H3MEpeHHHl OAHOrQ
o0pasua NpH NpaBHJbHO HAaCTPOEHHOH ammaparype.

’
Chauana BHUHCAAIOT CTAHAAPTHOE OTKJAOHeHHe S no dopmyJe

i=n
% (Co—Ci)?
S = =1 ’ . (5)

r nc——l

rae Co—cpeRnsis MaccoBas RoAs sJjeMeHTa B ofpasue, NoAcunTaHHas #3 20 nmapaJj-
JIeJIbHBIX M3MEpeHHii; '
C;— maccoBas foas 3jeMeHTa B 00paslie, BEIYHCICHHAs NO i-MY U3MEpEHHIO;
g —YHUCJAO H3MepeHHH B cepHH (nc=20).
Jlasee BHUHCIAIOT OTHOCHTENbHOE CTAHAAaPTHOe OTKJOHeHHe Sy, XapaKTepH3yO-
fIfee CXOAHMOCTh H3MepeHui, o QopmyJie

Sp=Sr . 6)

8. Ilpu TmpoBeneHHH AHANH30B 4acTo BO3HUKAaeT HeOGXOZHMOCTb B OlEHKe HOr-
PEUIHOCTH Pe3YJbTAT aHajiu3a € M B OlEHKe JOBepHTeNbHEIXx Npefenos., Ilpu noBepH-
TeJabHOH BeposTHOCTH 0,95 M HCKIOYEHHBIX CHCTEMATHYECKHX MOTPELIHOCTSAX & Bhl-
YHCAT Mo Gopmye

25..C,
e (7
VN ‘
rae N —unucno onpeneneHnil, mo KOTOPHIM BBLIUHCJEH pe3yJbTaT aHa/Jd3a obpasua
(06b14HO B cneKTpaspHOM aHaju3e N=1 unn 2);
Ca — pe3yabTaT aHaau3a ofpasna, BulYACAeHHb N0 N onpeieseHHsM,
BriuncieHnoe 3HaueHue & O3HayaeT, YTO C HaAEXKHOCTbIo 95Y, HMCTHHHOe 3Haue-
HHe onpefleNseMOl BeJIHUHHE JEXKHT B HHTEPBa/Ie MeX/]y 3HaYCHHAMH

9S,-C 28.-C
Com 2222 Cﬁ_?N:a_

Vv
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TMpu sTom HauGojee BEPOATHEIM pe3yJbTATOM aHANH3A SBASETCs 3HadeHHe Ca.
9. CMmeuenne rpajyipOBOYHOro rpadHka OTHOCHTENbHO OCHOBHOro (Apefip X na
yposie COII) cumraercss 3HAUMMHIM, eC/H OHO NpeBHIaeT CTaHAAPTHOE OTKJIOHeHHE

Sp-C

" con

pesyabTaTos 4 u3MepeHuil, noxcuutansoe mo COTL, 1. e. upn A= 7 Heol-
" r

XOJHM2 KOPPEKTHPOBKA IpadHKa, FAe  j — UHCIO NApasJejbHBIX #3MEpeHHd Aas

COI1, no X0TOpOMy KOHTPOJIHPYeTCsl NOJNOXKeHHe rpaduka (n I =4);

C cop—- Maccosas poas anementa B COIL

ITonoxenne rpazyupoBouHOro rpaduka peKOMeHAyeTCs KOHTPOJHPOBATL RO
1—2 COIT 2—3 pa3a B cMeHY.

10. Ecnz pasnocTe MeXZYy pe3ysbTaTOM aHa/u3a H OBHHM H3 HOpelelbHHX
3HaueHHli MAcCOBOH [OJM 3JM€MeHTa JJsi JAaHHOro cnjasa, YykasaHuux B [OCT

Sa-Xn

19807—74, no aGcomoTHO! BeiHYHHE MEHblUe HJH paBHa——_V—N-—_— , TO aHaJM3 NpoBC-

JAT XumHueckuM Meroaom no T'OCT 25086—81 u I'OCT 19863.1-80—T'OCT
15863.13-80, rae N — uncao onpenenentit (N=1 uan 2);

rae Xy — CpenHMH pe3yJbTaT aHaJH32 H3 OAHOTO MJH JBYX ONpeieseHui.

11. Kommaekcuywo OlleHKY paGoThl reHepaTopa Bo3OYXKIEHHS CMEKTpa, CNEKTPaJb-
HOTO npuGopa 1 3JIEKTPOHHOIO H3IMEPHTEJBLHOIO YCTPHCTBA DPEKOMEHAVeTCs NepHOlH-
yeckn (1—2 pasa B Mecsu) NPOBOAHTb NyTeM ONpPEAeNEeHHA OTHOCHTENBHOTO CTaH-
IApPTHOTO OTKJOHeHHst S, 110 cepun u3 20 mapainenbHHIX n3Mepenuit no dopmyne (5).

Haiinesnoe suauenne S, cCpaBHABAOT ¢ Sp, T. €. ¢ TeM CTaHAAPTHLIM OTKJIOHE-
HHeM, KOTopoe OBbLTO BHIYHCICHO paHee OPH HacTpoeHHofi amnapatype. CpaBHeHde
TIPOH3BOISAT 1O F KPHTEDHIO.

2

Ecm F= ; Goabuie yem tabanyHoe 3HauyeHHe Fraga, TO 3TO YKasH-

r
BaeT Ha To, 4TO anmapatypa Tpebyer Hactpofikd. [lpum AOBepHTE/]bHOH BEPOSTHOCTH

P=0,95 u yka3aHHoM uucnie u3Mepenuit B cepud (n¢=20) Frasa=2,1.
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IIPHJ/JIO/KEHHE 2
O6a3arensroe

MPUrOTOBAEHWE CTAHAAPTHbIX PACTBEOPOB

1. CranmapTHEI pacTBOP THTaHa ¢ MaccoBoii KoHnentpaummedi T=0,02 rfem?: 2 r
ry6uaToro THTaHa pacTBOPSIOT IPH HarpeBadHn B 25 cm® cepHofi kuciaoTn (1:3),
[OAAepKUBAasi MOCTOSHHEIA 06beM BOAOH. 1o OXOHYaHHH PACTBOPEHHS THTaH OKHCJSA-
10T AO UeTHPEXBAJEHTHOr0 COCTOAHHs NOOABJCHHEM HECKOJbKHX Kaneab 20%-woro
pacTBopa THAPOXJIODHAA THIPOKCHJAMHEA. PacTBop nepeBoAsT H MepHYio Koaly BMe-
cramocthio 100 cM3, A0BOAAT €ro o6beM 10 METKH BOAOKH H NEpeMEHIHBAIoOT.

2. CraHpapTabii pactsop amomuHust ¢ T=0,01 r/cM®: 1 r nepsHYHOro amoMH-
LS PACTBOPAIOT NP YMepeHHOM Harpesanuu B 30 cM® conaHoil kucaotu (1:1). Tlo
OKOHYAHHH DPACTBODEHHs: PACTBOP OXJaXKAAIOT, NMEPEBOAAT B MEPHYI KOJA0y BMECTH-
MocTbio 100 cM3, [0BOAAT ero 00beM A0 METKH BOAOH M NEpeMellNBaloT.

3. CrangapTumil pactBop Bavagus ¢ T=0,01 r/cm®: 1 r MeTajyHYecKOro BaHa-
Lwst pacTBOpsIOT B 20 cM® KOHIEHTPHPOBAaHHOH a3oTHOH kHCJOTHL. Ilo OKOHYaHHH
PACTBOPEHHsSI PACTBOP NEPeBOAAT B MepHyI Koaby BmecTuMocTbio 100 cm3, nosoaaT
€ro 06beM 110 METKH BOAOH H IlepeMEIIHBAIOT.

4, Crangaprthblit pacrBop xenesa ¢ T=0,01 r/fecM3: 1 r MeTaJUIHYECKOro BOCCTa-
MOBJEHHOTO 2Keje3a pacTBopsAlT B 40 cm® cousHoil kucaota (1:1). Mo oxonyaHHH
PACTBOPEHHSI PACTBOP HEPEBOJAT B MEPHYIO KOJGY BMECTHMOCTBIO 100 cm3, mnoBoadaT
ero 06beM 0 METEM BOJOH H NMePEeMEUIUBAIOT.

5. CranpapTublit pactBop Kpemuust ¢ T=0,001 r/em®: 10 r KpeMHEKHCJOro HAT-
pus (Na,SiO;-9H,0) pacteopsiior B BojRe, npuGanasaior 20 kanejb pacTBopa THApO-
oxuch HaTpua 0,1 MOJb/AM3, QHILTPYIOT Yepes CKJagyaToiili (GUALTP «CHHAS JEHT3»
3 MepHYH KOGy BMECTHMOCTBIO 1 IM?, AOBOAAT ero ofbeM 10 METKH BOAOH H Iepe-
MelIHBaIoT. PacTBOD XpaHAT B NMOJHITU/IEHCBOI Nocyne.

VcTanaBAMBAIOT MACCOBYIO KOHUeHTpaumio pactBopa I: B ¢dapcdopoBoit yamke K
50 cM3 aJqMKBOTHOI YacTH KPEMHEKHCJOro HaTpus npubasisior 10 cM3 cepHOil KHCJIO-
71 (1:1), OCTOPOXHO NepeMellHBalOT W BLII2PHBAIOT JAocyxa., 3areM A06aBJSIOT
10 cM® KOHLEHTPHPOBAHHOH COJIsTHON KHCJIOTH M 150 cM3 BOJBI, NepeMelnBaloT U Oc-
TABJASIOT B TeMHOM MecTe ua 40 muu aas Koaryasnuu. Ocanok GHIBTPYIOT Ha GHABT-
pe «6enas JgeHta» ¢ abcopGeHTOM M TNPOMBIBAIOT BOCEMb Pa3 TIOPAYHM PACTBOPOM
consinoll kucsaotel (1:99). PuabTp ¢ ocajkoM NOACYUIHBAIOT, 030JsI0T B IIaTHHO-
ROM THIJE H UPOKaJuBaioT B MybeJbHo#l meyw mpu Temnepatype 1000—1100°C B Te-
venne 40 muu. Turedb OXJaK[AIOT ¥ B3BEUIHBAIOT. IIpoKaseHHbIT ocazok obpabaTH-
paoT 10—20 KanasiMu TOPHCTOBOJLOPOAHOH KHCJAOTH, OAHOH Kailieli KOHUEHTpHUPO-
BAHHOM CepHO KMCJIOTH M HArpeBalOT A0 NPEKpAINeHHsT BBHILEJEHHst NapoB CEPHOFO
anrgApuaa. Tureds ¢ 0CAaZKOM BHOBb NPOKAJKBAOT B MydesabHO Neunw npn Temmepa-
rype 1000—1100°C B Tedenue 10 MMH, OX/2XKA2OT H B3BELIABAIOT.

MaccoByio KOHHEHTPAUHMIO CTaHAapTHOro pactsopa kpemuust (T) r/cm3®, BHYHCAA-
0T 10 opmyJe

Te (m—m,) -0,4675 ,
vV

rle m —wmacca ocajika A0 06paGoTKH (PTOPHCTOBOAOPOAHOI KHCJOTOI, T;

M, — Macca ocajka nocse o6paboTKu (HPTOPHCTOBOROPOAHON KHCJIOTOM, T
0,4675 — KO3(D(HIUEHT nepecyeTa ABYOKHCH KDEMHHS Ha KDeMHHI;

V ——o06beM CTaHiapTHOrO pacTBOpa, B3ATH AN OMNpefe/eHHs COJePXKaHHA

KpeMHHs, cMi.

6. CranjapTuuiii pacteop mapranua ¢ T=0,01 r/fcm®: 1 r MeTaJHueCKOro Map-
TaHua pacteopsioT B 30 cM® asoTHolt wHcaoTel (1:1). PacTBop KHmATAT Ans yAaje-
s OKHCJIOB a30Ta. 110 OKOHYAaHHH PAcTBOPDEHHS PacTBOD OXJIAXKAAIOT, NMePeBOAAT B
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MepHyIo Koafy BMecTHMOCTbIO 100 cM3, ZOBOAAT ero ofweM X0 MeTKM BOZOH H [e-
peMelHBaloT.

7. CranpaptHaifi pacteop Mosubiesa ¢ T=0,001 r/cm?: 0,1 r MeTaaJIHYECKOrO
moJinbeHa pacTsopsioT B 10 cm® asorHolt Kucjote (1:1), npubasasior 20 cm?® cep-
HO# KuCHOTH (1:2), BHNapHBAaIOT A0 NOSBJEHHS TYCTHX OEJBX NapoB CEpHOTO aH-
THAPDHAZ # NPOAOJKAIOT HArpesaTh B TeueHHe 3 MHH. 3aTeM X0JauBalOT 50 cM? BOLBI
H CHOBA BHINADHBAIOT 1O TYCTHiX Oesibix mapos. IToToM mnpuaxBawoT 50 cM3 CepHOit
KHCHIOTHE (7 : 93), OXJIaXAaloT, NepeBOAAT B MEPHYI0 KOJAGY BMeCTHMOCTBIO 100 cM3,
10BOJAT 06GbeM pacTBOPA A0 METKH TOfl e KHCJIOTOH M NMepeMeluBaioT.

8. Cranmaptamii pactBop Hukeas ¢ T=0,01 r/cM3: | T MeTaNIHYECKOTO HHKeJs
pacrBopsoT B 40 cm® cmecH cossHOH u asoTHoit KucnoT (1:1). Iocae pactsopenns
PacTBOP MepPeBOAAT B MEPHYIO KoJOy BMecTdMOCThIO 100 cM?, nosoasiT ero o6beM A0
METKH BOJOH M NepeMeliuBaioT.

9. Crannapruuii pacrsop osoBa ¢ T=0,01 r/cM3: 1 r H3MeNbUEHHOrO MeTaJLIH-
YeCKOro 0JIOBa DAacTBOPAIOT NPH HarpeBaHud B 20 M/ KOHLEHTDHDOBAHHOH COJSHOM
KHCJIOTH B NJaTHHOBOH vamike. ITocie pacTBOpeHMsI pacTBOp OXJ1aXJAAIOT, MEPEBOAAT
B MepHYI Koa6y BmecTHMOCTbio 100 cMm3, NOBOAST ero o6beM [0 METKH BOAOH H
nepeMelinBaloT,

10. CranpapTunit pacteop xpoma ¢ T7=0,01 r/em®: 1 r Merannuueckoro xpoma
pacreopsiior B 40 cm3 consHoli kucaote (1:1). Tlo oKkoHYaHMHM pacTBOpeHHA pacT-
BOD MNEPEBOAAT B MepHYO KoJOy BMecTHMOcTbio 100 cM3, apoBoisaT ero o6bpeM 10
METKH BOJOH H IlepeMelInBaloT.

11. CraunapTHeit pactBop uupkoHus ¢ T'=0,001 r/cm®: 3,53 r XJOpOKHCH uHD-
kounsa (ZrOCl,.8H,0) pactsopsiior B 80 cM3 KOHIEHTPHPOBAHHOH COJISIHOH KHCJOTHI.
Pacteop mepeBoasiT B MepHYIO KoJAGYy BMeCTHMOCTbio 1 cm3, NOBOAAT ero ofbeM 10
MeTKH BOJOH H NepeMelluBalor.

YCTaHaBNHBAIOT MAacCCOBYIO KOHHEHTPAUHIO CTAHZAPTHOrO pacTBOpa LUDKOHHA:
50 cM® - aJHKBOTHOH YacTH DacTBOPa NOMEIIAIOT B CTaKaH BMECTHMOCTbIO 150 cm?,
npuinsaioT 70 cm® ropsivelt BOXH, OCaXHalOT UHPKOHMA 25%-HEM pacTBOpOM
aMMHaKa [0 NOsBJEHHS CHJBLHOTO 3anaxa M CTAaHAT B Telsioe MecTo Ha 20 MMH Ans
Koaryasuuu ocanka. Ocanok oTdHIBTDOBHIBAIOT Ha (HAbTPe «Genasl JeHTa» M NpO-
MBIBaIOT amMMHauyHOH BoAodl (5 cm3 259,-Horo pacrsopa ammuaka Ha 1 a1 BoAml)
10 pas. Ocanok ¢ ¢uILTPOM NOMEWAIOT BO B3BELICHHHIH (papOpOBHIit THTeAb, NOZL-
CywsBalOT ¥ npokaiuBaioT npH (11002-10)°C B Teuenue 40 MHH 1O NOCTOHHOH
macchl, Turesb ¢ 0cagkoM OXJaXKA2I0T H B3BELIHBAIOT.

MaccoBast KOHIEHTpalHs CTaHAApPTHOro pacrsopa nupkorus (7), r/cM3, BHUHC-
aAg10T no  ¢opmydae

T m-0,7403 ,
%
rge m —wmacca ocajka Nocje NpoKaJHBaHHA, I}
0,7403 —KoabPuuHEHT Nepecuera ABYOKHCH IHDKOHHsS Ha LNHPKOHMI;

V —ofbem cTaHAApTHOTO pacTBOpa LHPKOHHSA, B3ATHH NAsl ONPENeNCHHS Lup-
KOHHS, cM3,

Mpunoxenne 2. (UsmeHenHas pepakuus, Hsm. N 1).
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Hamenenne N 2 I'OCT 23902—79 Cnnapm THTaHOBHE, MeToanl CNEKTPaILHOTrQ aHa-
AH3a

YrBepxkieHo u BsefeHo B AeiicrBue [loctaHomiennem locypapcrBeHHOro KomHTETa
CCCP no ynpaBjieHui0 KauecTBOM MPOAYKUHMH H CTaHIapTam oT 29.04.91 N 609

Harta eseaeHus 01.09.91

Tyukr 1.5. Qopmyaa. 3ameHUTb 3HaYeHHEe KO3(dHLHEHTa: 3 Ha 2.

Iyukr 2.1.2. Mckmounts ccHaxy: 'OCT 2817—50.

[lyekr 2.2.2, 3aMeHHTh CcJ0Ba H CChUIKY: «PHALTPH «0enas JeHTa» U «CHHAA
Aenra» Ha «®uabTph Ge330ibHHeE cpelHed NJOTHOCTH («6enast JEHTa») M NJAOTHHE

(IIpodossicerue cm. c. 34)



(M podossicenue uzmenenus k FOCT 23902—79)

(«cHuss nenra») no TY 6—09—1678»; «mydenpHaa 3/eKTponeyby Ha «mewh Mydeab-
Hds ¢ TepMoperyasTopom»; «10% -Hbiit paCTBop» Ha «pactBop 100 r/am® (ruppokcuiaa-
MmuHa ruapoxyopun)»; TOCT 4239—77 na TY 6—09—5337.

Iynrr 2.2.3. 3aMenuts caoBa: «10—20 Y% -Hbnle pacTBOpPH THAPOXJOPHAA THAPO-

KCHJIaMMHA» HA «DACTBODH THAPOXJOPHAA THApoKcuiamuHa 100 ® 200 r/amds.
Ipunoxense 1, IlyakTH 1, 4, 6. 3aMeHAuTb CJIOBO: «BeJHYHHA» HA «3HAUEHHE».

ITynkr 10. 3amenuts ccusiky: FTOCT 25086—81 na 'OCT 25086—87.
Tlpunoxenne 2. ITyukr 1. 3amenurb cyioBa: «20 %-Horo pacTBopa THAPOXJOPH-
Ia THADOKCH/AMHHA» Ha «PAacTBOPA THAPOXJODHAA THApOKcHnaMHHa 200 r/amds,

(UYC Ne 8 1991 1)



