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Hacroaumuit cranzapr ycranaBauBaeT cleKTporpadpuyecKHi METOX
onpenedenusg uuxkeas or 0,0005 1o 0,005% B CBUHLOBO-CYPDMSHHCTHX
criaBax.

Merox ocHoBaH Ha nepeBeleHHM CBHHIOBO-CYPbMSIHHCTOPO CIJa-
Ba B CEPHOKHCJYIO COJb € NOC/JAELYIOIHM CHEKTPOrpauuecKuM onpe-
lesenneM HHKeslss B AYTOBOM peXHMe Ha KBapLeBOM cHeKTporpade
Tiuna MCI1-30.

1. OBIIUE TPEBOBAHUMA

1.1. Ot6op npo6 u noaroToBka kK aHaausy — no I'OCT 1292 wu
T'OCT 24231,

1.2, O6umue tpeboBaHusi K Merody anaausa — no [OCT 25086 ¢
JONOLHEHUEM.

1.3. 3a pesyabTaT aHaiH3a NPHHUMAIOT cpefHee apudMeTHYecKoe
pe3ysbTaToOB ABYX NapaJlieJbHHIX ONpeNeJeHHH, Ka)Xaoe H2 KOTOPHX
IoJiyvaroT 0o TPeM CIEeKTporpamMmaM Ha OJHOM (OTOoNJacTHHKE.

2. TPEBOBAHHS BE30NACHOCTH

2.1, Tlpn BHIMOJNHEHHH aHaJH30B HeoOXoAHMO cobaoiaTh Tpebo-
BaHis GezonacHoctd no FOCT 1293.0 ¢ mononHeHusMu.

2.1.1. Bce npubopri, NpuMeHsieMBle HDH CHEKTPaJbHOM aHanH3e
CBHHIOBO-CYPbMAHHCTHX CIVIABOB, LOJXKHB OBITh cHaOXeHBl YCTPOR-

H3panve opHuHAJBHOE HNepeneyatka BocnpeleHa
*
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<TBaMu Jas 3asemdenns no OCT 12.2.007.0 u TOCT 12.1.030 n 3a-
3eMJleHsl B COOTBETCTBYH ¢ [PaBUIaMH YCTpPoHCTBA 3J€KTPOyCTaHO-
BOK, YTBePKIEHHBIX [ JIABrOCIHEProHaA30pOM,

2.1.2. [na npenorepaliieHus nomajaHust B Bo3Ayx paboueil 30HH
BpeJHBIX BeIeCTB B KOJMUECTBAX, MpPEBHILAIOUINX IIpejeJbHO AOHY-
cTHMbte KoHueHTpauun nmo TOCT 12,1005, u ais saluTH OT 3JeK-
TPOMATHUTHAIX H3JAVUEHU[ H OXKOT2 YIALTPAPHONETOBRIMH JYIAMH KaXK-
JABiT HCTOYHHK BO36YXKIEHHS CHEKTPOB AOJKeH HOMelIaThcs BHYTDHU
npHcnoco6/ieHHsl, 060PYROBaHHOTO BCTPOEHHBIM BHITSAXKHBIM BO3AYXO-
npueMnaukom no 'OCT 12.4.021 u 3awmtHeim sxpanoM mno TOCT
12.1.019.

2.1.3. KoHTposib 3a colep:KaHHeM BDEIHHIX BelleCTB B BO3JAyxe
paGoueil 3oup HeobxoanMo ocymectBaste no ['OCT 12.1.007, TOCT
12.1.005 u TOCT 12.1.016.

2.1.4, Crasox, 4crnosib3yeMbifl AJs 3a2TOYKH TpadUTOBHIX 3/EKTpO-
JIOB, JOJI)KeH HMeThb BCTPOEHHBIl BHITHKHOH BO3AYXOMPUEMHUK.

2.1.5. TlogrotoBka npo6 K aHaau3dy (pacTBOpeHHe, BhIIApHBaHIe,
B3fiTHe HaBECOK, mepeTHpaHWe, HAGUBKA YTOJABHBIX 3JTEKTPONOB) IOJ-
XHa TPOBOAUTHECs B OoKcaX, 060pYIOBAaHHBIX BCTPOEHHBIMH BBITSHIK-
HBIMH BO3IYXONPHEMHUKAMHU,

2.1.6. donycTuMmble ypoBHH iuymMa Ha paboynx MecTax  [IOJXKHEL
cootBercTBoBaTh ['OCT 12.1.003. KoHTpo.imr 3a ypoBHeM IUyMa Ha
pabounx wmectax JgabopaTopHbix noMetteHufi mposoast mno ['OCT
12.1.050.

2.1.7. JlabopatopHele NMOMeEIUEHHs CINEKTPAJABHOIO aHadu3a [0.1K-
Hbl COOTBETCTBOBATH NpaBHJaM MO YCTPOHCTBY H coAeprKaHHIO jnabo-
PATOPHH M NYHKTOB CHEKTPAJbHOTO aHaJMH3a.

3. ANINAPATYPA, MATEPHAJILI U PEAKTHBbDI

CnexTtporpad ¢ KBapueBoifl ONTHKOH cpefHell [HCIEPCHH THOA
UCIHI-30 ¢ TPEXJHH30BOH CHCTEMOH OCBEIUEHHS IIeJH. IlonycxaeTCH
npuMeiierive npubopos ¢ (HOTOINEKTPHUECKOlH perucTpanuedi CoexTpa
H APYr¥x chnekTporpadHueckux npubOpoB, aTTECTOBAHHBIX B COOTRET-
crBip ¢ [OCT 8.326, npu ycJoBHM TOJAYU€HHst METPOJOTHUECKHX Xa-
PAKTEePHCTHK He XYKe YCTAHOBJEHHBIX HACTOSIIHM CTAHAAPTOM.

T'eHepaTop AyrH nepeMeHHOro TOKa.

['enepartop gyru MOCTOSHHOTO TOKA, 06eCHeUHBAIOMIMIT HANPSKEeHe
#e meHee 200 B u cuay toka ne menee 15 A,

MukpodotoMmerp s1060ro THNA, NO3BOJSIIOWIUI HAMEPATL NJIOTHOCTH
TIOYepHEeHHS aHAJUTHUECKHUX JHHHI.

CrnekTponpoekTop JAboro Tuna.

Becwl aHaJHTHUeCKHe M TOPCHOHHBIE ¢ MOrPELHOCTBLIO B3BEUIKBA-
#HuA He Gosee 0,0002 u 0,001 r cooTBeTcTBEHHO.

7001;15% MydeabHas, MNo3BoJfAolas peryIupopaTb TeMOepaTypy Ao
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Cranok aas 3atouku rpaduToBHIX 2aeKkTpogoB Tthna KII-35 nam
a1060r0 gpyroro THIA.

CTynka ¢ NecTHKOM araToBast, siIIMOBAasi MJHM M3 OPrCTeKJa.

Hawkn ¢apdopossie Bunapusatenbhsie no 'OCT 9147 BMecTH-
MOCTbio 50—250 cmd,

DJIEKTPOAB TPauTOBBIE AMAMETPOM 6 MM ¢ pa3MepoM KpaTepa
4X4 MM c nonepeyHBIM CKBO3HBIM OTBEPCTHEM B HHXKHell yacTH Kpa-
Tepa anamerpoMm 0,7 MM (IOArOTOBJAEHHBIE JEKTPOAb OOKHIAalOT B
Ayre NEpPEMEHHOro HJAH NOCTOSAHHOTO Toka cHJoii 10 A B TedeHnme
10 ¢).

Kontpsaextpoas: rpagnrosbie, 3aToueHHble Ha yceueHUBIl KOHYC
¢ MJIOIaAKoll 1HaMeTpoM 1,5—2,0 M.

ITopowox rpaduTOBHIA, MOSYyLeHHBHA H3 IPa(GUTOBBIX 3JIEKTPOLOB.

PoTONNACTHIKYE «CHeKTporpaduueckues Tuna 1.

[IposiBuTe1p METOJ-THAPOXHHOHOBBIA, cOCTOALMIT H3 JABYX PacTBO-
poB, KOTOpHBle Tepe] NPOSIBJEHHEM CMEILHBAIOT B COOTHOLUeHHH 1:2.

Pacteop 1

Boxa pucruannposansas no F'OCT 6709 g0 1 om3
Kaauit yraexucanii no TOCT 4221 60 r
Pacrop 2

Bona auctuamupoBaunas no I'OCT 6709 o 2 am3
Meton no 'OCT 25664 6r
I'uapoxuton no TOCT 19627 15 r
Hartpuit cepuricrokucanii no TOCT 195 0r
Kaaufi 6pomuctuii no TOCT 4160 6 r

Durcax KHCJaBIH.

DeKTponanuTKa HarpeBatednnas no FOCT 14919.

Kucnora azornas no T'OCT 4461, pas6asaennas 1 : 3.

Kucnora cepuas no TOCT 4204, pas6apaennas 1:1.

Boponka u nyancon u3 oprcTeksa AJs nepelleceHys HaBecKd B
KpaTep 3,JIeKTpoja U YNJIOTHEHHs ee.

Crnaap cBunnoBo-cypeMsincetsiii mo TOCT 1292 ¢ wmaccoBoii 1o-
Jdeft suxeas metdec 0,00019%.

Hiuxeas no FOCT 849, manxka H-0.

Harpuii xaopucreiii no TOCT 4233 u pacTsop ¢ MaccoBoil mone
20%.

4, IOATrOTOBKA K AHAJU3Y

4.1, Ocuiopofl axast npHroTOBIeHHs 06PA3loOB  CPaBIEHA  CJVKHT
CCPHOKHCIIBI CBHHEL, NOJY4YeHHB H3 CBMHILOBO-CYPhMAHHCTOrO Cilaa-
Ba ¢ MaccoBofi fogefl uuxeds Menee [.1074%. Kycouxu cnmasa ac-
coii 50—500 Mr, cTpy:XKKV HaH ONWJIKH noMewait B hapdoposyio
UallKy M OTMBIB2IOT OT MNOBEPXHOCTHEIX zarps3HeHHil B pacrsope
ascTHol xycaoTer (1:3) B teuenue 30 ¢ U IHCTUIJAHPOERAHHOR BOJe.
HoaroTopienupli crnias pacTEOPAIOT B PAcTEOPE a30THOM  EHCIOTHE
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(1:3) npu yMepeHHOM HarpeBanuu [OA  YaCOBLIM  CTEKJIOM. ITpu
3HAUMTeNILHOM YyTHapuBauuu pacTsopa aoGasiasior 5—10 cm® Boxst
AJsl TpefOTBpAllleHHsi BhIMajenyst B OCajok HutpaTta csunua. llocie
[OJHOTO PACTBOPEHMS CIJIaBa OCaXAAT CyAbdaTr CBHHIIA NOCTENeH-
HbiM HoGaBJeHHEM pAacTBopa CepPHOH KHCJAOTHL A0 TOJHOTO OCaXKAe-
HHs CcBHIA, PacTBop ¢JMBAalOT K OTOpPAcHIBAIOT, OCTaBMAsisl O0CANCK.
Ocanok ABaXKAB NPOMBIBAIOT BOAOI, BBHICYLWIHBANT M TNPOKAIUBAIOT
B MyQeabHoii meun npu Temmepatype ~550°C B Teuenuwe 1 u. Cep-
HOKHMCJBIH CBWHEL XPaHsT B NOJUATHIEHOBOH Ilocyjlle ¢ 3aBHHUIBAIO-
meficst KPBILLIKOIL.

4.2. CranpapTrule pactBopnl Hukedsi (1 Mr/cm3) roToBsiT ciIeRy-
foinM obpasom: 0,1 r mukeas pactBopsioT B 15 cM3 pactsopa a3or-
Hoft Kucaote (1:3) u mepeBoasit na o6bvem 100 cm®. Tlpu wpuroros-
JeHHy CTAHAAPTIOro pacTBOpa MOXKHO HCIOJAb30BATB COJMb  HHKEJS.
[Tpy HeoGXOAMMOCTH NPHTOTOBJAEHIBIH PAcTBOP aHaJM3UPYIOT aTOM-
Ho-aGcop6uncHHbLM  Wan  (oromerpuueckum merogom no  T'OCT
1293.13.

4.3. O6pasubl CpaBHEHHs TOTOBAT cleiylolium obpasom: B ¢ap-
¢opoBylo yalKy BMecTHMOCTbIO 50 cM? NMOMEINAIT HaBeCKYy OCHOBBE
Maccoit 9,995 r, cmaunBaioT ee 1—2 cm®  Boabl, jgobGaBasioT 5 cmd
CTAHJAPTHOrO PAacTBOpa HHKEJs, BEICYIUMBAIOT Ha 3JIEKTPOIJIHTKE H
M NPOKAJHBaOT B MydeJblioli neun npu Temnepatype ~550°C B Te-
yenne 1 u. [MlodyueHHwiil ocrcBHOIl obpasen, copepxKatui 0,05%
HHKeJs, EPETUPEloT B CTYIIKe.

MeTtonoM nocdezosatenbiioro pasfaBliieHnss oclioBHOro  o6pasna
B 10 pas, a Kax10r0 RHOBb MPITOTOBJEHHOrO B 2—2,5 pasa TIoTO-
BAT cepuio pabounx obpasmos cpaBHeHHA. B xauecTe pasbasutens
HCIGAB3YIOT OCHOBY, HOAYUeHHYIo mo 1. 4.1,

O6pasubl cpasenns, cogepxamue 0,0050; 0,0025; 0,0010; 0,0005%
HUKeJs, XpanaT p OlOKCax Wi APyrofl NAIOTHO 3akpeiBaiolleiica rno-
cyne.

4.4, Bydepryo cMech rorosar fobaBaenneM B TpaduTOBBII NOpO-
ok 2%-Horo XJopHCTOro Harpus B BHJAe COJM HJAHM PacTBopa.

Anajusupyemple npobsl M cTaHaapTible cOpaslUbl CMEUIHBAKT C
Gydepom ‘B cootiowenun 7 : 1,

3. IPOBEJEHUE AHAJIUZA

5.1. Kycouxs, CTpyKKy HJAH ONHJAKM CBHHLOBO-CYPbMSILICTOrO
cnaasa Maccoii 1—2 r nomewawot B GapdopoByro ualiky, o6MbEAOT
pactsopoM a3oTHoil Kucgaorel (1 :3) u Bopoit u pactpopsanT B 30—
40 cm® asornofi kncaotel (1:3) npH MeAJdeHHOM Harpesarun noA
YacoBLIM CTEKJOM. I1pi 3HAYHTEIbHOM ylIapHUBaHHM pacTBopa Ao0aB-
asiiot 5—10 cm® BOAB AJs NPeAOTBPallleHHs] BhINajelins B 0CAT0K
Hurpara csuHua. [locse pacrBopeHns cnjaBa A06aBAAKT HeOCIbILH-
Mu nopupsiMi ~ 10 cM3 pacTBopa ceploil KHCJIOTH 0 TOJHOIO CCazK-
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Jenus cyJdbdara cBuHLa. PactBop Hajl ©ocajKOM BHITAPHBAIOT Ha
PJAERKTPONNHTKe 10 NpeKpauleHHs BbiiedeHHs NTapoB CePHOH KHCJIOTHE
# NPOKaJHBaOT B MydeJbHOH reur B Teyenue 30 MHH NpH TeMIepa-
Type ~550°C,

[TonyueHnyo cosb llepeTHPAiOT B CTYNKe, CMelIHBAoT ¢ Oydepom
B COOTHOWIeHHHM 7 :1 W MHepelaioT HAa CHEKTPAaJbHBIA aHalus.

Ot xaxaofi npobe orbUpamT AJA aHAJNU3a JBe HABECKH.

5.2, HaBecku NOAroTOBJEHHHX NMpo6 M 00pa3noB CpaBHeHHS Mac-
coit mo 100 Mr moMeltaioT B KpaTephl rpaduTOBHX 2JI€KTPOLOB, YIJIOT-
HAIOT NyaucoHoMm H (GoTorpadHpyIOT B Ayre NOCTOSHHOTO TOKa CHJOM
15 A na QoronnacTuuku THna 1 (mo Tpu CcnekTpa JAasi Kaxjaoro o6-
pasna cpapHeHHs! W KaXKJoH HaBecKH NMpoOlbl).

Hiupura menn cnexrtporpada tuna MCII-30 0,017 MM, Bpema akc-
nosuuun 95 c.

6. OBPABOTKA PE3YJ/IbTATOB

6.1. Ha muxpodoroMeTpe H3MeDSAIOT NOUEPHEHHE AaHaJHTHYeCKOH
auHuu Hukeas 305,08 M (Snit¢) u doHa (Sgy) co cTOpOHB AJHH-
#bIX BOJIH. [ pagynpoBouHbie TpaduKu cTpoST B KoopauHaTtax AS—I1gC,
rie AS — cpeatee apudmeTHuecKOe M3 Tpex 3HaueHUH# Swi+g—Sa,
C — maccoBas 1osg HHKeJs B o6pasmax cpapHeHnus B npouentax.[lo
noJyueHbyM 3HayeHHAM AS 1o rpaduky onpeaensior MaccOBYIO JO-
JII0 HHKeNs B aHaausupyemoit npofe. 3a OKOHUATENBHHI pe3yabTar
aHaNH3a HPHHHMAIOT CpelHee apH(pMeTHUECKOe pe3yJbTaToB ABYX
flapajulesibHbiX ofpefelieHuit (Kamaoe OmpejlefieHHe H3 TPeX CHOEKT-
porpamm). PacxoxjaeHHe pe3y/abTaTOB NapaJliieJbHEIX OnpeaeseHnit
{d — nokaszatenr CXOJHUMOCTH) INpU AOBEDHTENBHOH BepOATHOCTH P=
==0,95 He A0JXKHO NpeBHILATHL 40COMIOTHBIX AONYCKaeMHIX pacxoxie-
HUH, BHIUHC/JIEHHBIX 0O GopMyJe

d=0cx, o X Q(F, ﬂ)=0,22x_,

Tle Ocx orn — OTHOCHTEJbHOE TeHepaJibHOe C¢pelHee KBajpaTHuecKoe
OTKJIOHeHHe cxoauMocTH, paBHoe 0,08;
X — cpelHee apH(pMeTHYCCKOe Pe3y/bTaToB Mapa/esbHBIX
onpeneieHufl;
Q(P’, n) — KpHTHYeCKOe 3HaueHHe Da3Maxa BLIOODKM HOPMaAbHOM
COBOKYITHOCTH, paBHoe 2,77 s P'=0,95 u n=2.
Pacxox/aeHHe [BYX pe3yJbTaToB aHa/lu3a ORHOI M Toil e Mpolst
{D — nokasaTe/ip BOCIPOU3BOJMMOCTH) He JOJIKHO mNpeBbIIaTh ab-
COJIIOTHBIX JAONYCKAaeMBIX PAaCXOXKAEHHH, DAacCUHTAHHBIX NO (opmyse

D:533.OTH'y—.'Q (P,) n)=0;28 .y—!

TIe Gzora — OTHOCHTEJbHOE reHepajJibHOe cpejHee KBajparunieckoe
OTKJIOHEHHe BoclpousBoauMocrty, pasaoe 0,10;

"y — cpelHee apHOMeTHYeCKOe ABYX pPe3yJbTaTOB aHalK3a.
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7. KOHTPQCJIb TOYHOCTH PE3YJIbTATOB AHAJIN3A

7.1. KouTpoiip TOYHOCTH Ppe3y bT4aToB aladn3da OCylIecTBJAIOT Me=
ToAoM AOBABOK MWK COROCTaBJASHIEM pe3yabTaToB aHa’dn3a ¢ pe-
3yJbTaTaMH, TOJNyUYeHHLIMM IO APYrofi He3aBUCHMOH MeTOAHKe, He
pexe ONHOro pasa B Mecsl, a TakXke IPH 3aMeHe pPeaKTHBOB, Nocae
peMouTa crHekrTporpadryeckoii YCTAHOBKH, Hocje HAJHTeAbHOro nepe-
pbiBa B paboTe H IPYrHX H3MeHeHHsX, BJAHAIOIHX Ha DPe3yJbTaThi
ananusa, ‘

7.1.1. Beanuuna moGaBok ponxKHa ObIThL B ABa pasa MeHblle WA
COOTBETCTBOBAThH MacCOBOH HOJie 3jleMeHTa B aHaausupyemoil npobe.
HobaBky (pacTBop HHKeJsl) BBOISIT NepPeN pacTBopelHeM  npobhk
cnjaBa B a30QTHOI KHeaoTe.

Pesy/ibTaTel aHany3a CYHTAIOT TOYHBIMH, €CJAH HaljeHHAA BeJH-
YHHa 100aBKH OTJIHYAeTCs OT BBeAEHHOH ee BeJHUHHBEI He OoJslee ueMm

Ha 0,71y D2+ D2 rae D, u Dy — AomycKaeMbie PacXomaeHHs pe-
3y/abTaToB anaJjdusza npobel 6e3 Jo0aBKH U ¢ J200aBKOH COOTBETCT-
BEHHO,

7.1.2. Lt KOUTPONA TOUHOCTH ICNOJAB3YIOT METOAUKY B COOTBET-
ctBHy ¢ TOCT 1293.13 nau arrecrosannyio no I'OCT 8.505 u nmcio-
LIy}0 MOrpeiilocTh, He NPEBHINAIMYID —MOrPeUIHOCTb homp,mpy-
eMOoil MEeTOAHKU aHaau3a.

Pesyabrath anannsa npo6 CYHTAOT TOYHBLIMH, ecid | C— Cen (<

<<0,71V Dy+Dep, tie Dy u Doy — nonmycKaeMule pacxoik1eHHST MexK:
Iy pe3yAbTaTaMi aHanusa npoGhl KOHTPOABHBIM H weﬂporpaqmqe:
CKHM KOHTPOJHPYEMBIM METOZaMH,
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