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Jiata Bsenenns 01.01.78

Hacrostiuumit craHzapT pacrnpocTpaHsietcss Ha cBuHel Mapok CO, CIC,
Cl, C2C, C2, C3 no F'OCT 3778 u ycraHasi1u1BaeT crieKkTporpapuuecKui
MeTOJ1 OTIpe/Ie/IEHUA COAEPKAHUS pUMeceit: cepebpa, Melu, BUCMYTa, Cypb-
Mbl, MBIILIbSIKA, 0JIOBA, LIMHKA, HATPHUS, KAIbLIMA, MarHUs, XpOMa M Xesesa.

MeTtoa ocHOBaH Ha Bo306yxIaeHHH U doTorpaduyeckon perucTpaluu
3MUCCHOHHBIX CIIEKTPOB Mpo6 M CTaHIAPTHBIX 00Pa3LioB C MOCIEAYIOLNM
orpenesieHUEM COEpXaHusi MpUMeced Mo rpanyupoBOYHOMY rpaguKy.
[Ipu onpeneneHur COAEepXaHUs cepebpa, BUCMyTa, MELM HCMONB3YIOT
MCKpOBOE BO3OYXIEHHUE CIIEKTPOB, a MPH ONPEJEIEHHHU CONEPXAHUS MbI-
ILIbSIKA, CYPbMBI, OJIOBA, LIMHKA, HATPHsI, KAIbLIMS, MarHUs, XpOMa, XeJiesa
— myroBoe Bo36yxaeHue, ucnapsisi pody U3 KpaTepa YroJIbHOTO 3/ICKTpoaa.

Cnekrporpadudeckuii METOM MMO3BOMISET OMPENENATD CJAEAYIOLINE CO-
JepXaHuUs npumeceit B cBUHLE, %:

ucmyt — ot 0,002 mo 0,07;

menb — ot 0,0004 go 0,0025;

cepebpo — ot 0,0002 no 0,0025;

HaTpWil, Kanblumit ¥ marHuit — ot 0,0002 mo 0,03;

cypbMa, MBILILSK M 01080 — ot 0,0004 o 0,0075;

uMHK — ot 0,0007 mo 0,007;

xpom — ot 0,00005 mo 0,0005;

xenezo — ot 0,0005 no 0,006.

(Vismenennas pexaxums, Ham. Ne 2, 3).

H3namme opHuMabHOE TlepenevaTka Bocmpemena

© HanarensctBo craHaapToB, 1977
© WIIK UsgatenbcTBo cTaHaapTtos, 1997
IMepenananue ¢ UIMEHEHUAMH
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1. OFHIUE TPEBOBAHUA

1.1. AHaIU3 MpPOBOAAT Ha Npobax, oTOOpaHHBIX ¥ MOATOTOBJICHHBIX
o TOCT 3778 co cleaylolMM IOMOJHEHHWEM: OTOOPaHHYIO CTPYXKY
MeperuIapisiioT B IpeBapUTeIbHO pa3orpeThiX THITIAX NpH 350—400 °C u
OTJIMBAIOT B MINOXHMLY B BUIE NEKTPOLOB LUATUHAPUYECKOH GHOPMBI
nnamerpoM 6—10 MM, winHoit 50—100 mm.

1.2. O6uime TpeGoBaHusi K MeTogaM ananuza — no FOCT 25086.

(Beenen nononnutensuo, Msm. Ne 2).

1a. TPEBOBAHHUSA BE3OINACHOCTHU

la.1. Tlpu ananuse cBUHUA Bce paboThl B 1aGOPaTOpuy CHEKTPAILHO-
O aHAJIM3a JAOJIKHbBI TPOBOAUTLCS ¢ MPUOOPAMHU U HA JJIEKTPOYCTAHOBKAX,
COOTBETCTBYIOLLMX TpaBUiaM YCTPOWCTBA 3JIEKTPOYCTAHOBOK, YTBEPXK-
JeHHbIM ['0COHEeProHag3opoM. :

[1po6bl CBMHIIA, MOCTYTIHBLIETO HA AHAJIN3, CIEAYET XPAHHUTD B MaKeTax
13 ruloTHOM 6yMaru B wikady wimu 6okce, 060py10BAHHOM BEHTWISILMEH.

la.2. TIpy ucnomb30BaHUM M IKCIUTyaTalUK 3jiexTporipubopos
3IEKTPOYCTAHOBOK B MPOLIECCE CMIEKTPAIbHOTO aHaJIN3a HEOOXOAUMO CO-
©J110/1aTh MpaBUjia TEXHMYECKOH 3KCIUTyaTaluH 31eKTpOYCTAHOBOK.IOTPE -
fureneit M TNpaBWwia TeXHUKU 6€30MacHOCTH Npu  3KCIUTyaTannu
3JIEKTPOYCTAHOBOK [MOTpeOUTENIEd, YTBEPXKACHHEIE I'ocaHEeproHag30poM,
a Taxxe Tpebosanus FTOCT 12.3.019.

la.2.1. Bce npu6opbl JOMXHBI GbITh CHAOXEHbl YCTPOHCTBAMM IUIA
sasemsenusi, cootercTayiommmMyu FOCT 12.2.007.0 u o6o3HaYeHHBIMH
no FOCT 21130. 3azemieHne QOJXKHO ObITh CAENAHO B COOTBETCTBUH C
TIpaBUIAMHU YCTPOICTBA 3IEKTPOYCTAHOBOK, YTBEPXIEHHBIMU FocaHepro-
Hamsopom, 1 TOCT 12.1.018.

1a.2.2. Tlpu aHanu3e CBMHLA MCITOJIb3YIOT a30THYIO U CEPHYIO KMCJIO-
Thl, YLOJIbHbIE 3JIEKTPO/IbI, TIPH U3rOTOBJIEHUU KOTOPbIX 06pasyeTcs yrie-
poncomepxaiasi nbutb. IIpu paboTe co CBMHLIOM, a30THOWH H cepHOU
KMCJIOTAMU M YrOJbHBIMHU 3IEKTPOAaMH ciiellyeT cobmonats TpeboBaHusl
6e30MaCHOCTH, H3JI0XEHHBIE B HOPMAaTUBHO-TEXHUYECKON JOKYMEHTALUH
Ha MX U3rOTOBJIEHWE W NpUMEHEeHUe, YTBEPXAEHHOW B YCTaHOBJIEHHOM
nopsiake.

(U3menennas penakumst, H3m, Ne 2).

1a.2.3. TIpu BLINOJHEHHU AHATHM3OB HEOOXONMMO co01101aTh OCHOB-
Hble MpaBiIa 6e30MacHoii paGoThl B XMMHYECKHUX J1abOPATOPUSX.

1a.2.4. Tonrotoska nmpo6 K aHanU3y JOJKHA NPOBOAMTLCH B Hokcax,
00OpPYIOBaHHBIX MECTHOM BBITSKHOM BEHTUISLUEN 1O rOCT 12.4.021.

la.3. Jlias npegoTBpalleHHs [IONaaHusl B BO3AyX paboyei 30HbI CBUH-
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11a, O30HAa, yriepoja ¥ OKHCJOB a30Ta B KOJMYECTBAX, NMPEBbILIAIOIIMX
npenesbHO gomyctuMbie KoHueHTpaunu no FOCT 12.1.005, mia 3alumThi
OT 3JIEKTPOMATHUTHBIX UATY4EHMIl U 0Xora yabTpadpHoIeTOBBIMH JIyuaMu
KAXKABIA UCTOYHHK BO3OYXIeHHUS HEOOXOAMMO MOMEILATh B MPUCITOCO0-
JeHUe, 06OpYIOBaHHOE MECTHOM BBITSKHOW BEHTWISILMEH U 3ALUMTHBIM
skparoM no 'OCT 12.1.019.

(Mamenennas peaakims, M3m. Ne 2).

1a.3.1. CraHOK, MCIOJIb3yeMblil IS 3aTOYKU YrOJIbHbIX 3JE€KTPOLOB,
JOJXEH UMETh BCTPOEHHBIN MbUIEIPUEMHUK BBITSIKHON BEHTWIILIMA ISl
NPeAOTBpALLEHHUsT MMOMANAHUS YIJIEPOACOAEPXALIE MbUIM B BO3AYLIHOE
MIPOCTPAHCTBO B KOJMYECTBAX, MPEBBILIAIOLIMX MPEAEAbHO HOMYCTUMBbIE
KOHLIEHTpaLIMH.

la.4. KoHTposb 3a cofepXaHUEM BpeIHbIX BEILECTB B BO3yxe pabo-
yeit 3oHbl — o F'OCT 12.1.007 u TOCT 12.1.005.

AHau3bl Mpod BO3yXa Ha COIEpXKAHUE BPEAHbIX BELUECTB B BO3IAyXe
paboyeit 30HbI TIPOBOIASAT MO METOAUKAM Ha METOMbI ONpeLeNeHUs Bpea-
HbIX BELIECTB B BO3ayXe paboyeil 30HBI, YTBEpXICHHbIM MHUH31paBoM
CCCP.

la.5. TIpoGrbl cBHMHLA, OCTABIUKECS OT aHAINU3a, JOKHbI BO3BpalLaTh-
cq M3rotopuTeMio (3aka3uuky). C LeJbl0 OXpaHbl OKpYXALIied cpenbl
YTUIM3ALHI0, 06e3BpeXBaHUE M YHUUTOXECHUE BPEAHBIX BELECTB — OT-
XOIOB OT BBIIIOJIHEHHS aHATU30B HEOOXOAUMO ITPOBOAUTD B COOTBETCTBHHU
C HOPMATHBHO-TEXHMYECKON HJOKYMEHTALIUEH, YTBEPXIEHHONH B YCTAHOB-
JIEHHOM IIOpSKE M COTIACOBAHHOM C CAHUTAPHO-3MUAEMHOJIOTHYECKOH
cayxboit Munsgpasa CCCP.

la.6. TlomeuieHusi 1abOpaTOpPHM CIEKTPAJILHOTO aHAU3a U UX OCBE-
uieHue nokHbl cootBercrBosath CH—245—71 u CHull [1—4-—-79.

la.6.1. JlabopaTopus CNeKTPaJbLHOTO aHANIM3a JOXHA MMETh obLile-
06MEHHYIO NPUTOYHO-BBITSXHYIO BeHTWIALKIO — o TOCT 12.4.021.

la.6.2. Ona obecriedyeHus moxapHoi 6e30MacHOCTH HEOOXOAUMO Bbl-
nonHATh Tpebosanusa F'OCT 12.1.004. Momeluenus nabopatopun A0JIXK-
Hbl ObITb OCHAUIEHBI CPEACTBAMM OTHETYILEHHUSI M TOXAPHOW TEXHUKOM
no F'OCT 12.4.009.

la.6.3. Ilpu aHanu3e cBUHLA JaGOpaTOpUs CIEKTPAILHOIC aHAIM3a
IOJIXKHA ObITH obecriedeHa crelMaibHbIMU ObITOBBIMUA MOMEIUEHUSIMU U
ycrpoiictBamu cormacio CHull 2.09.04—87 (mo rpynne Illa npou3ssoxn-
CTBEHHBIX MPOLIECCOB).

1a.7. Bce paBoThl MO MPOBEIEHUIO AaHAJIM30B HEOOXOIMMO BbIMOIHSTD
B CYXOii UCIIPaBHOM CIIELIOIEXE, MCIOb3Ys CPEACTBA 3alUMThI (EPYATKH
pPE3HHOBBIE, PECIIHPATOD, 3a1UUTHBIE OYKH) COIJIACHO THUITOBBIM OTpacie-
BbIM HOpPMaM OecIUIaTHOM BBLIAYM CNELOAEXKABI, CIIELIOOYBH U MpeaoXpa-
HUTEJbHBIX [PUCTIOCOBNEHUI paboYMM M CIYXAalUUM TpPEeaNpUATHI
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uBeTHOoM Metayutypruy. Crienosexay HeoGXooUMO XpaHMUTh B Lukadax,
OTHEJIbHO OT JIMYHOM ONEXIbI, €XeHeleNbHO caaBas ee B cTUpKy. He
JonycKaeTcst BBIHOCUTb CIieLIOIeX1y, a TAKXKe HaXONUTbCst B HEA 3a Mpe-
nejaMu paboyero MoMeweHus.

1a.7.1. Ynansath CBUHELL C PYK U JAPYruX 3arpsi3HEHHBIX Y4aCTKOB TeJa
cJeayeT nepes MbITbeM pacTBopoM 1 %-HOM YKCYCHOHU KHCJOTHIL.

1a.7.2. PaGoTtawiuue B CMeKTpaIbHbIX J1abOpaTOpUSIX AOJXKHbI ObITh
obecrieyeHbl JiedeOHO-NMPOPUIAKTUYECKUM [MUTAHUEM COIJIACHO IpaBH-
JnaM GecIUIaTHOM BBIJAYM MOJIOKA WM IPYTMX PaBHOLEHHBIX MPOAYKTOB
pabouuM U CHYXKAILUM, 3aHSITHIM B MMPOU3BOICTBAX, LIeXax, HAa y4acTKax U
JpYrux mojapasaeleHUsIX ¢ BpeAHbIMH YCIOBUSIMHU TpyAa.

1a.7.3. K paborte B crnieKTpajibHbIX Ja6opaTopHsX JO/XKHbI JOMYCKATh-
cs1 yuia, oby4yeHHble OCHOBHBIM MMpHeMaM paboTel ¢ nmpubopaMu U Ha
3JIEKTPOYCTAHOBKAX M MeETOJAM AaHAJM3a COTJIACHO IIpaBWIaM TEXHUKU
6e30MacHOCTH TMpPH KCILIYaTaLUMU 3MEKTPOYCTAaHOBOK MoTpeburenei, yr-
BEPXAEHHBIM ['0COHEProHaI30pOM. _

1a.7.4. BHoBb noctynuBLUKE Ha paboTy, a Takxke paboTaloline J0IXK-
Hbl TIPOXOIUTH: NpeABAPUTENbHbIE U MlepUOANYECKHE MEIULMHCKHE OC-
MOTpbl COIJIACHO YKa3aHusiIM Munsgpasa CCCP; npensapuresbHoe
oby4yeHUe MeToaM paboThl ¢ BpeIHBIMM BeLLECTBAMHU U MpaBuiaM obpa-
HIEHUS C 3ALMTHBIMH CPEJACTBAMU; HHCTPYKTAX IO TeXHUKe Ge3omacHoc-
TU C COOTBETCTBYIOIUMM O(OpMJIEHUEM B YCTAHOBJICHHOM IIOpSIIKE 10
FOCT 12.0.004.

Pazn.1a. (Beeaen nonmoanmutenbnno, Mam. Ne 1).

2. AIITIAPATYPA, MATEPHAJIBI 1 PEAKTHUBBI

Crnexrporpad KBaplieBblif cpenHeii nucrnepcuu moboro Tuna, mudpak-
uroHHbIN THa ADC-8, andpakiinoHHsil criekTporpad co cKpelleHHOoH
nucnepcueit Tuna CTD-1 ¢ TpexJIMH30BOH CUCTEMOM OCBEILEHUS 1ENTH U
TPEXCTYIIEHYAaThIM ocJIabuTeseM.

HcTouHUK MOCTOSSHHOTO U MepeMeHHoro Toka #Ha 250—300 B u 30—

50 A. T'eHepaTop AyTOBO IS TOJKUTA OYTH MOCTOSTHHOI'O TOKA BBICOKO-
YaCTOTHBIM pa3psAnoM.

I'enepaTop uckphl THa UT'-3.

MukpodoTtoMerp n060ro THNA, NO3BOJAIOUIMNA H3MEPATh TUIOTHOCTD
MoYepHEeHUs! aHATUTUYECKUX JIMHKIA.

IMeub Ans CrUIaBiEHUS CBUHIIOBOM CTPYXKH.
Turny waMoTHbie, rpadHTOBLIE WK IpadUTHO-UIAMOTHEIE.

H3noxHuULA AJ1s1 OTAUBKH 3JIEKTPOILOB UMIUHAPHYECKOM GopMbl, Aua-
MerpoM 6—10 MM, minHO 50—100 MM.

HanmwibHUKU 1151 3aTOYKHM METALUTHYECKUX JICKTPOAOB. SIICKTpOIlbI
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rpaguToBbie Mapki C-3 ¢ paaMepoM KpaTtepa 3x3 MM U TOJILMHOMA CTEHOK
0,8—0,9 MM, aexTpoast rpaduToBbIe 0COBOH YHUCTOTHI C PA3MEPOM Kpa-
Tepa 4x4 MM (Ipu onpenesieHMH XpoMa) M 3x3 MM (IIpu onpelneeHuH
xeJie3a), rpeaBapUTeabHO 000XXEeHHbIE B 1yTe NEPEMEHHOIO WM MOCTO-
siHHOTro Toka cuoit 10 A B teyueHue 10—15 c.
KoHTtpanexTponbl rpadHUTOBBIE, 3aATOUEHHBIE HA YCEYEHHBIH KOHYC C
rutowankoit auametpom 1,5—2,0 MMm.
doTtorulacTHHKHM criekTporpaduyeckue tinos 1, 2, YOUI-3; «nanx-
pom», ITPC-02, NNOC-03.
IMopoiuok xene3Hbrit BocctaHoneHHbIN Mapky [TXKB-1 no TOCT 9849.
Jlamna uH$pakpacHas sl BHINapMBaHUS 0600 THUITA C ABTOTPAHC-
¢dopmaropom tTuna [THO-250—2.
Bnextporuiutka no F'OCT 14919.
[Teup mMydenbHas ¢ Tepmoperynstopom ao 1000 °C.
CTaHOK Ui 3aTOYKH YTOJIBHBIX 3JEKTPOIOB.
Becbl TOpCHMOHHBIE ¢ MOTPELIHOCTBIO B3BelUMBaHuUs He Gojee 0,001 r.
Becwbl naboparopHbie 2-ro kiacca ToyHoctd nmo FOCT 24104,
I'padut mopowkoBbiit oco6oit yuctorsl o FTOCT 23463.
Kucnora azotHas oco6oit uuctorsl no FOCT 11125, pacrsop 1:2.
Kucnora cepHast ocoboit yucrotsl mo FOCT 14262, pactsop 1:1.
AmMoHuit xpomoBokucislit no F'OCT 3774.
- Boma nuctwuinposanHas mo FOCT 6709 u peakTuBbI KBATHGHUKALMH
He HUXe 4.1.a.
[MpoaBuTENL METONITMAPOXUHOHOBBIN, COCTOSIUMI U3 OBYX PaCTBOPOB,
KOTOpbI€E Iepel MPOSIBIEHHEM CMELIMBAIOT B COOTHOLIEHMH 1:2.

Pactsop 1
BojJa IMcTWUIMpoBaHHag o TOCT 6709 .. ................ 1 o
Kanuit yraexucneiit (noraw) no F'OCT 4143........... ... ... 60r
PactBOp 2
Boja avcrwuinposaHHas no FTOCT 6709 .. ................ 2 M3
Meton o TOCT 25664. ... ... ... . . . . i 6r
TWIPOXHMHOH (mapagMokcubenson) no 'OCT 19627............ 15t
HaTpHit CEPHUCTOKHCIBIR (CyNbOUT HATpUs) 6€3BOAHLBINA MO
TOCT 195. . .. i e e 90r
Kanui 6pomucteiit mo FTOCT 4160. . ... .................... 6r

Duxcax KUCIIBIA.

FocynapcTBeHHble cTaHaapTHeie obpasust Ne 1591—79—1594—79;
1595—79—1598—79; 1599—79—1602—79. Paspeluaetrcs HUCIMOJb3OBATDH
JUISL IOCTPOEHMS TPaLyMpOBOYHBIX rpadUKOB aHATOTMYHBIE MO COCTABY
o6paslpl CpaBHEHHS.
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O6pasibl cpaBHEHUS IS ONpeEeIeHUsT XpoMa.

I'oToBAT Ha OcHOBE cyibdaTta CBUHUA, MOJTYYEHHOro U3 CBUHLIA MAPKH
C00 (TOCT 22861) caenyiouM obpasom: 30—40 r cBMHLA pacTBOPSIOT
B 120—150 cM3 pacTBopa a3oTHOi# KucioTbl. [lpu BeimageHuu Gesoro
ocajika J0JMBAIOT BOAy JAO MOJHOro ero pactsopeHust. Cynbdar cBUHLA
OCAXIAIOT MOCTeNMeHHbIM nobasienHyeM 150—180 cm3 pacTBopa cepHoit
KUCIOThl. PacTBOp Hax ocagkoM cuBaloT 1 otopackiBaloT. Ocalok IBax-
nul rpombiatotT 100—130 cM3 Bofibl, MOOKUCIEHHOI 1—2 cM3 pactBopa
A30THO KUCJIOTBI, BLICYILMBAIOT U NMPOKATUBAIOT B My(eIbHOM Meyu rnpu
temneparype ~550 °C B teueHune 30 MUH. CepHOKHCIIBIA CBUHEL XPAHAT
B INOJUA3TWIEHOBOU HaHOYKe. _

OcHoBHoit obpazel, conepxanmi 0,01 % xpoma B pacueTe Ha CBUHELL,
roToBAT nyrem BHeceHMs B 14,637 r ocHOBBI 1 €M” pacTBOpa XpoMma,
comepxkaiuero 1 Mr xpoma B 1 cM3, KOTOpBIi TOTOBSIT MyTeM PaCTBOPEHUs!
98,1 M XpOMOBOKHUCJIOTO aMMOHHUSL B Bofie. PacTBop nepeHocAT B MEPHYIO
K06y BMecTUMOCTbIO 50 cM3, nobasnsior | cM3 pacTBoOpa a30THOM KHC-
JIOTHI U JOBOJSIT BOLOM 10 METKM Ha KoJibe.

PaGoure o6pa3lbl CpaBHEHUS MOJYYAIOT MpU pa3baBIeHUH OCHOBOM
OCHOBHOTO o6pa3ua B 10 pa3 1 KaXxa0ro BHOBb [IPUTOTOBIEHHOro 06pa3ia
B 2—2,5 pa3a. PekoMeH1yeMble MaccoBble JOIM XpoMma B obpasuax cpas-
nenust: 1.1073; 5.10—4; 2,5.10~4; 1104, 510 % .

OG6pasLbl CpaBHEHUS, IPUTOTOBJIEHHbIE [T0 YKa3aHHBIM METOIMKAM HA
KaXKIOM MPEeaTNPUATHH, NOJKHbBI 6bITh aTTecToBaHbl Kak COII B ycraHoB-
JIEHHOM TTOpSIIKE.

O6pasibl CpaBHEHMSA: OCHOBOI JUIsl PUroTOBIEHUS 0Opa3loB cpas-
HeHust cayxuT cBuHel Mapku C00 mo TOCT 22861, yncThblit o onpeje-
nsieMbIM 3j1eMeHTaMm. IlpuMecH W JWratypHble CIUIaBbl BBOIST B BHIE
MeTaJUI0B. JIMratypHblie cruiaBbl M o6pasiibl CpaBHEHUs! MJIABAT B TUIJISIX
npu Temnepatype 500—600 °C. .

MeTo0M NOC/NeNoBaTeIbHOrO pa3baBieHusl KaXAoro BHOBb CILIAB-
JeHHoro obpasiia OCHOBOMW FOTOBSAT TP CEPUH OOPA3LIOB CPABHEHUSI!

[UTST OTIpejIeJIeHUs] COJEPXKAHUSI BUCMYTa, cepebpa U Melu;

JUTSl OMPENEIEHMST COAEPXKAHUS HATPUS, KAIbLIMA U MarHus;

IJIS1 OfpejiesieHNsl COIEPXAHMS CYpPbMbl, MbILIbAKA, 0JI0BA M UMHKA.

Kax/plil pacrias TLIATEBHO MEPeMELINBAIOT U BbUIMBAIOT B U3JI0XK-
HULY.

Il mpoBeleHMs aHalu3a M NPUTOTOBJEHHMS] PACTBOPOB PEAKTHBOB
NIPUMEHSIOT AUCcTWLIMpoBaHHyto Bogy no 'OCT 6709 u peakTuBbl KBa-
JTudUKaUUU He HUKE 4.1.4.

OO6pasLibl CpaBHEHHST [JIS1 ONIpelesIEHUs XKefesa.

ToToBAT Ha ocHOBe okcuaa cBuHLA Mapku C000 (TOCT 22861) cae-
ayolmM obpasom: 30—40 r cBuHUa pacTBopsiioT B 120—150 cm3 pacTtso-
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pa asoTHo# kucnoTel. [1pu BbInaneHuu 6eJioro ocaaka A0JUBAIOT BOdy A0
[TOJTHOTO €ro pacTBopeHusi. PacTBOP BbINAPUBAIOT, OCALOK BBICYLIMBAIOT
M TPOKANUBAIOT B My(deNbHON Meun NMpu TeMrepaType 600 °C B TeyeHHe
1 4. OKCHI CBMHUA XPaHST B MOJMITUICHOBOI mocye.

OcHoBHoit o6pa3ell, conepxatuuit 0,006 % xese3a B epecieTe Ha CBU-
Hell, TOTOBSIT MyTeM BHeceHusi B 16,158 T 0CHOBBI 0,9 cM3 pacTBOpa kenesa,
conepsxaiuero 1 Mr xenesa B 1 CM3, KOTODbIil TOTOBAT IyTEM PacTBOPEHUS
100 Mr XeJie3a, BOCCTAHOBJIEHHOTO BOLOPOJIOM, B PacTBOPC a30THOM KHUCJO-
Tbl, pasbasneHHo# 1:1. PacTBOp NepeHOCAT B MEPHYIO K010y BMECTUMOCTBIO
100 cM3 U [oBOASAT BoHOiA 10 MeTKU. Paboune o6pa3iibl CpaBHEHMUS MOTYHaI0T
pas6aBieHHEM OCHOBHOIO obpaszua B 1,5 ¥ Kaxaoro, BHOBb NPUrOTOBICH-
HOTO, B 2 pa3a. PekoMeHIyeMble MaccOBbIE OJIH XKe/e3a B obpasiax cpas-
Herms: 6-10—3; 4-10—3; 2.10—3; 1.103; 51074 %.

O6paslibl CPABHEHUs!, TNPUTOTOBIEHHbBIE Ha KAXIOM NpeanpUsATHH,
HOJIXKHBI 6bITh aTTecToBaHbl kak COIl B yCcTAHOBJIEHHOM MOPANKE.

MpuMeuanue. A30THas KMONOTA M AMCTHINPOBAHHAA BOAA, UCNOoJb-
3yeMble TIPH OTIpee/IeHUH XKene3a, 0KHBI GbITb ABAXIbI NIEPETHAHDI.

JlonyckaeTcs npUMeHeHHe Npubopos ¢ (bOTOINEKTPUYECKOH PErMCTpaLIteH
CTEXTpa 1 APYTHX CMIEKTPOrpadHyecKuX NpUGOPOB ¥ yCTAHOBOK, IpYTHX Marepu-
a710B M PEaxTHBOB, 0GECMEYNBAIOLLNX MONyYeHHE nokasarene TOYHOCTH, YCTa-
HOBJIEHHBIX HACTOSIIIMM CTAHAAPTOM.

(Viamenennas penakimst, 3m. Ne 1, 2, 3).
3. TIPOBEIEHHUE AHAJIM3A

3.1. OnpeneneHue CONEepXaHUA BUCMYTA, cepebpa u
Meaou

B KauecTBe MCTOUHUKOB BO3GYXIEHHUs MCMIOJIb3YIOT UCKPOBOWM TeHE-
patop UTI'-3, BKIOYEHHBIR 110 CJIOKHOM cxeMme.

Cuia ToKa B MEpPBUYHOM LIenu TpaHchopMaTopa 2 A, BcioMorarelib-
HbIIl KCKPOBOI MPOMEXYTOK 3 MM, AHAJTUTHYECKHU Il IPOMEXYTOK 2,5 MM,
camouHaykuust 0,55 MI'H, eMKoCTb 0,01 Mx®.

Cnektpbl (otorpadupylor Ha (GOTOMUIACTHHKH «crnekTporpaduyec-
KHe» TUMA 2 Yyepe3 TPeXCTyNeHyarTbli ocnaburens, YCTAHOBJEHHBIN 1epes
LLEJTBIO TIPU3MEHHOTO crekTporpaga.

Jlnst aHaIM3a MCTIONB3YIOT CNEAYIOIINE TUHUH, HM.

JIuuung npumecH JIuHUA CpaBHEHUS
cepebpo 328,0 ceuHen 311,8
meab 324,7 » 3220
sucMyT 306,7 » 3118

TocynapcTBEHHbIE CTAHAAPTHbIE 06pasLbl U npoGbl .3aTaYMBAIOT Ha-
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NWIbHUKOM Ha «ILTIOCKOCTb». JlonyckaeTcs 3aTouKa 371€KTPOAOB HAMWIb-
HUKOM «HAa KpPbILIY» C LUMPHHOM JIOIAAKH 2—3 MM.

B KayecTBe npoTHBOANEKTPOAA MCMOJB3YIOT CHEKTPATbHO-YHCThIi
YTOJIbHBIN CTEPXKEHb, 3aTOYEHHBII Ha KOHYC ¢ rutowankoi 1,5—2.,0 Mm.

(M3menennas pepakums, Usm. Ne 1, 2).

32. OnpeneneHue conepXaHUss HaTPpUA, KalblUUf,
MarHusd, MblIbSAKa, CYPbMbl, OJIOBAa U LLMHKA

ITpo6bl 1 cTaHOapTHbBIE 06pa3iibl U3MEIBYAIOT HAMMWIBHUKOM B OITHJI-
KM, OTMarHMYMBAIOT ¥ HAOMBAIOT B KPaTEP HMUXHETO YroJbHOTO 3JIEKTPO-
Na-aHoAa ryOMHON M IMaMETPOM 3 MM MpH OMpefe/ieHUH COdepXKaHUS
HAaTpHsl, KalbUMs, MarHUs U LMHKA, IJYOUHON S MM U AHaMeTpoM 4 MM
MIPU ONpPENESIEHUH COAEPXAHUS MBILIbSIKA, CYPhMBI U OJIOBA.

BepxHuit 371€KTPoa — YroNbHbIA CTEpXeHb, 3aTOYEHHBIN Ha yceueH-
HBI{ KOHYC C IJIoIanKoi anaMerpom 1,5—2 Mm. UCTOUHHK Bo36yXaeHUS
CMEKTPOB — Nyra MOCTOAHHOIO WK NMEPEMEHHOro ToKa cviloit 16 A npu
OIpe/ie/IeHUU KaJbLMA, HATpUsl, MarHUS M LMHKA, Ayra IepeMeHHOro
TOKa CUJIOH 16 A rpy oMnpeneseHUH MbILLbAKA, CYPbMBbI U OJIOBA.

[pu onpeneneHuy MbILIBSIKA, CYPbMBI M 0JIOBa CMEKTPhI (poTorpadu-
pytor Ha doronnactuHku THnos 2, YOILU-3, [TPC-02 Ha cnekrporpade
tinia CTO-1 rpu onpeaeneHUH MarHus, LMHKAa — Ha TUIACTHMHKH TUIIOB
1 wim MPC-02 v npu onpeneneHnn HaTPUA U KAIbLMS —HA TIACTUHKU
TUNA «ITaHXpoM» Ha cnektporpade Tuna UCII-30.

Ilepen wenbio NMpu3MeHHOro cnekTporpada ycTaHaBIMBAIOT TPEXCTY-
MeHYaTbld ocjabutenb. Bpemst 3KCOHMPOBaHWS TNIpU  omnpeneSeHHU
unHka — 40 ¢, OCTaNbHBIX JIEMEHTOB — [0 MOJHOTO BHIFOPAHHS MPOGHI.

JLst mocTpoeHus rpanyMpoBOYHOro rpadHKa UCTIONb3YIOT CAEAYIOLLe
aHAINTUYECKHE TUHHUHU, HM:

JIuHusa npumecu JIuuus cpaBHeHusn
cypbMa 231,1 cBUHel 218,7 win 224,2
onoso 235,4 » 218,7 wnu 224,2
MBILUBAK 234,9 » 218,7 nnun 224,2
LMHK 334,5 » 322,0
MarHuii 285,2 » 292,6
KaybUuMit 422,6 » 4340
Hatpuii 588,9 . » 500,5

(MN3menennas penakumsi, Mam. Ne 1, 2, 3).

3.3. (Mcknouen, H3m. Ne 1).

34. OnpeneneHue coaepXaHusd xpoma

[IpoGy Maccoii 1 r pactsopsior B 30 cM3 pacTBopa a30THOW KHUCIOTbI
npu HarpeBaHUU. [Ipu BeIMageHuu ocagxa foauBaoT S—10 cM3 Boxsl 10
TOJIHOTO €ro PacTBOpeHUsI. 3aTeM MeLTeHHO NpUIKMBaIoT 6 cM3 pacTBopa
CEepHOM KUCIOThbl. PacTBOp Hal 0caakoM BbIIAPHBAIOT 1Mo MHGPAKPACHOH
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JIAMTION, BHICYILIMBAIOT Ha 3IEKTPOILIMTKE H TNPOKATUBAIOT B MydesibHOR
nieuu nipu Temneparype ~550 °C B TeueHue 30 MHUH.

MoaroToBieHHbie NMpobbl U 06pa3ubl CpaBHEHUA CMEIIUBAIOT ¢
rpadUTOBBIM MOPOLIKOM B COOTHOWICHUU 7:1 ¥ NOMELIAIOT B Yrojb-
Hbi€e 3J1eKTPOMbl 0c060N YUCTOTHI C Pa3MEPOM Kpartepa 4x4 MM, npen-
BapUTEIbHO 0BOXXEHHbIE B AYre MOCTOAHHOIO Toka cwioi 12 A B
teyeHue 10 c.

Cnekrpsl Gotorpadupyior Ha ¢OoTOIUIACTHHKAX THMA 2 Ha cnektporpade
tuna JPC-8 B nepsoM MOpsiiiKe B Ayre NOCTOAHHOTO toka cwioit 15 A.
Bpemsi 3KCTIOHMPOBaHHUsSL ~2 MUH (10 MONHOTO BHINOPAHHsL ITPOOEI +10 c).

Jins nocTpoeHusi TpanyMpoBOYHOro rpaduKa MCMONb3YIOT aHATUTH-
yeckyio JuHUIO Xxpoma 302,1 HM M B KauecTse 3/leMEHTa CPAaBHEHUS —
¢oH cnesa OT JIMHUM.

(Vi3menennas penaxumsi, Mam. Ne 3).

3.5. OnpeneseHue cCoONEpXaHUA Xee3a

[po6y Maccoit 2 T pacTBOPAIOT B 30—40 cM3 pacTBOpa a30THOM KHuC-
JOTBHI TIPU HarpeBaHMM. PacTBOp BbINApUBAIOT, OCANOK BBICYLLIUBAIOT U
NIPOKANUBAIOT B MYy(QenbHO MeYu TpH TEMIEpaType 600 °C B TeueHUe
30 mMuH.

TToaroToBneHHbIE MPo6bl ¥ 06pa3Libl CPaBHEHUS MOMEILAIOT B rpadu-
TOBBIE 2JEKTPOLbI 0COOOM YUCTOThI C PA3MEPOM KpaTepa Ix3 MM.

"Cnektpbl ¢ororpadupytor Ha cnektporpade tvna UCII1-30 B myre
TIepeMEHHOTO TOKa CUIIOM 16 A Ha DOTOMIACTUHKHM THIIOB | WIH MdC-02.
Bpemsi 3KCITOHMPOBAHUA 2 MHUH (IO IMOJHOTO BbITOPAHUSA +10 c).

Jns nocTpoeHusi rpanynpoBOYHOro rpaduKa MCMOJb3YIOT aHATUTH-
yeckue JMHMM Xene3a 271,9 wiu 302,0 HM ¥ B Ka4eCTBE NEMEHTA cpaB-
HeHus — PoH.

(Beenen aonosnnurenbio, WM. Ne 3).

4. OBPABOTKA PE3VJIbTATOB

4.1. Crnekrpsl 06pa3lioB CPaBHEHMS (I'CO unu COIN) dotorpadupy-
JOT Ha Kaxaoil ¢oTOrUIacTHHKE MO TPW pa3a, CreKTpbl aHAJTU3UPYEMbIX
npo6 — o wecth pa3. Ipu nomoiw MHKpodOTOMETPa MU3MEPSIOT T10-
yepHEeHUs AHATUTHYECKHUX JIMHHIL Ompele/isieMbIX 3JIEMEHTOB, JIMHUM
cpaBHeHUsI U OJM3IeXAUIETO doHa (nmpu onpeaeNeHuH MaccoBOW AOJHU
MBILIBSIKA, CYpbMBI, OJI0BA, Xeje3a U Xpoma).

I'panyvpoBOYHBIE rpadbvKH CTPOAT B KOOPAWHATAX AS—lgc, ipu ori-
peleNeHUH KaTblusl, MarHusi, UIMHKA, HATPHA, Kele3a U Xpoma, rae  AS
— pa3sHOCTb MOYEPHEHHIt JIMHUI MTpUMecH ¥ OCHOBHOTO BELIECTBA, € —
MacCOBasi JOJIS OMPE/ENSEMOro JIEMEHTa B obpa3lax CpaBHEHUs, %.
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1
IpanyupoBoyHble rpaduKu CTPOAT B KOOpAMHATAX lgl—" — lgc, npu
Pb

ornpefeieHUK MbIlLIbAKA, CypbMbl U 0/10Ba, 1€ Iy = Iy — Iy, — MHTEH-
CHUBHOCTb JIMHUM nipuMecH; fp, — WHTEHCHBHOCTb JUHUH CPABHEHHA.

Haxopar I; u Iy, noab3ysch XapakTepHCTH4YeCKON KpHBOH doTorutac-
THHKH.

. I
[Mo M3BEeCTHBIM 3HAYEHUSIM AS WM lg=" 1o rpadpuKy HaxoJdaT Mac-
g T

COBYIO JOJIIO ONpelesisieMON MPUMECH.

3a OKOHYATEbHbII Pe3y/NbTaT aHaIM3a NPMHUMAIOT cpelHee apudpme-
THYecKOe pe3yJbTATOB [BYX NapajUleSibHbIX ONpenesieHUH, MoNy4YeHHbIX
Ha onHOH ¢OTOIIACTUHKE (KAXIoe MapajieabHoe ONpeNeeHNE U3 Tpex
CITEKTPOrpaMMm).

4.2. MakcUMaJIbHOE PACXOXICHHE pE3yNbTaTOB ABYX MapaebHbIX
onpeneneHuit (d) ¥ pe3ynbTaToB ABYX aHanu3oB (D), paccyuTaHHOE C
JI0BEepUTEbHOI BeposiTHOcThiO P = 0,95, He NO/XKHO NpeBbIlLATh 3HAYE-
HWii, pPaCCUUTAHHBIX 110 GOpMyIaM:

d = 0,14x — nipu onpezieJieHNH cepebpa B MHTEPBAJIE MACCOBbIX JONEH
ot 0,002 no 0,004 %;

d = 0,22x — IIpH ONpeleSeHUHA MeIH, BUCMYTA, 1IMHKA, CypbMbl, MbI-
IBSIKA, 0J10BA, HATPUS, KAIbLIUS, MarHus, Xxpoma, cepebpa M Xeje3a, rae
X — cpeaHee apudMeTHYECKOe pe3yIbTaToB ABYX NMapajulesibHbIX oflpeae-
nenunit; D = 0,18 y — npu onpeneneHuu cepebpa B MHTEpBaJe MacCOBbIX
ponei ot 0,002 1o 0,004%;

D = 0,28 y — npu omnpeleJeHUy MeOH, BUCMYTa, LMHKA, CYPbMBbI,
MBILIBSIKA, OJIOBA, HATPHsl, KaJIbLIMS, MarHUsl, XpoMma, cepedpa U Xenesa;
roe y — cpeaHee apudMeTHYecKoe JBYX pe3yJbTaToB aHaJIN3a.

YycoBble 3HAYEHMS] JOMYCKAEMBIX DPAaCXOXIEHUH OKpYIJSIOT 10
yucaa ¢ ofHoM 3Havallei uudpoit.

YucioBble 3HAYEHUS pE3Y/NbTATOB aHANW3a AOJ/DKHBI OKaHYMBATHCS
LMPOi TOro Xe pa3psaa, YTO U 3HAYEHUS COOTBETCTBYIOLLIMX IOMYyCKae-
MBIX PACXOXIEHUA.

(M3menennas peaakuus, Uam. Ne 3).

5. KOHTPOJIb [TPABWJIbHOCTH PE3YJIbTATOB AHAJIM3A

5.1. KoHTpoJib NpaBUIbHOCTH BBIMIOJIHEHUSI aHATU3a OCYILIECTBIIAETCH
no TOCT 25086 mepuoauyecKd — HE peEXe OMHOro pasa B MeECIL M
KaXIplii pas Mpyd peMOHTE M 3aMeHe NpuOOpoB, mocie AIUTENTbHBIX
nepepbiBoB B paboTe, Mocjie 3aMeHbl 00pa3sLoB CpPaBHEHMA W APYrux
HW3MEHEHUSX, BIAMAIOLUIMX HAa pe3y/IbTaT aHaIu3a.

(U3smenennan penakuus, Ham. Ne 3).
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