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Hacresmu#i craHgapT ycTaHaBAHBaeT MeTOJ H3MEPeHHS H3HOCa
AeTaJjell MalllHH 'H MOKPBHITHH H3 MeTa/JJIHYeCKHX H HeMeTaJTHIecKHX
MaTepHaJOB B YCJOBHAX JabOpPaTOPHBIX, CTEHZOBBIX HJH HATYPHBIX
HCTBITAHUH, a TakiKe NPH 3KCMJyaTaluH.

MeTox mo3BOJIsSieT OTAEJNbHO U3MePATh H3HAUIHMBaHHe KaxXHAOH U3
OJHOBPEMEHHO TpPYIIHXCS I[IOBEPXHOCTEH NyTeM ONpeAeJeHHS CO-
IepxaHud B Npobe CMA30YHOTO MaTepHa/ja DasJIMYHBIX XUMHYECKHX
3JIeMEHTOB-HHINKAaTOpoB u3Hoca: Fe, Mn — xapakrepusyer H3HOC
CTaJbHBIX M YYTYHHBIX Basos, muauuIpos; Cu, Sb — BTyJ0K COOT-
BETCTBEHHO H3 GPOH30BHIX CIJaBOB i 6a66uToB; Cr — XpOMOBHIX IO-
KPHITHI (TOPLIHEBLIX KOJel).

CraspapT He pacnpocTpaHseTcd: 'Ha H3HawuBaHHe ©6e3 OTaete-
HUS TPOJAYKTOB H3HAIUUBAHHS; Ha HeCMashlBaeMble TpyILUHecs co-
NPSIZKEHHST WU CONPSIXKEHHUsI, CMa3blBaeMble MJAaCTHYHBIMH CMa3049HBIMH
MaTepHajdaMmH, a TaKxXe IPH HEBO3MOXKHOCTH oTOopa IpoOHL.

O6o3HaueHus moxkasaresell, TPHHATHIX B (CTaHAApTe, TPUBEJEHBI
B CHPaBOYHOM TPHUJIOKEHUH 1.

Meton ocHoBan Ha otfope M aHajau3e Npob Macia, CMasbBakw-
11lero NOBEePXHOCTH TpeHHd. HM3HOC OlEeHHBAIOT IO MAaCcCOBOMY CO-
JepKaHHUIO 3JeMeHTa-HHIHKaTtopa B mpobe Macja B 3aBHCHMOCTH OT
CIIEKTPa raMMa-U3JyueHHus Inocsae O6JyyeHHs ee MOTOKOM TelJOBHIX
HeATPOHOB: TOBHIIIEHHE COJAEPXKAaHHsI  3JeMeHTa-HHAMKaTopa mpo-
NOPHUHOH2JILHO POCTY NMHKa ramMma-cnekrpa. Ilopor 4yBCTBUTENBHOCTH
meroga 10—12 — 10-6 r ¢ norpemnocteio He Goaee 5%. UyscrsH-
TEJBbHOCTb ONpPEIeSIeHHS 3JEeMEHTOB B 3aBHCHMOCTH OT MPOJOJIXKH-
TEJBHOCTH OOJY4YeHHS] IpPHBELEHA B CIPABOYHOM HNPHJIOXKEHHH 2.

M3panne omumantHoe Mepeneyatka BocnpeuweHa

© Wsparenscteo crangaptos, 1984
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1. ANMNAPATYPA U MATEPHUAIJLI

1.1. HcnbiTaTenbHass yCTaHOBKA HJM H3AeJHS JOXKHB 06Ja-
JaTh NPOTOYHHEIMH CHCTEMAaMH COMa3biBaHHf, 06eCNeYHBAIOUIAMH  [10OJ-
HBIl Nepexod IPOAYKTOB H3HAUIMBAHHS U3 30HBI TPEHHUS B CMa30uHBIi
MaTepHaJ M paBHOMEDHOE HX paclpelesieHHe B IOCJHEJHEM.

1.2. MHorokaHa/bHBII aHaau3aTOp uMInyiabcoB Tuna AM-4096
¢ NOJNYNPOBOJAHHKOBHIM OJIOKOM NEeTEKTHPOBAHHS [Jis ONpeleJeHHs
3HEPreTHYeCKOr0 COCTaBa CHEKTPa raMMa-HU3JyuyeHHS H U3MEepeHHs
€ro HMHTEHCHBHOCTH B 3aJlaHHOM JAHana3oHe 3Hepruil. [lomyckaercs
3aMeHa MHOIMOKaHaJbHOro anajauszatopa umnyascoB AHM-4096 wna
npu6OPH, NepeyeHb KOTOPHLIX NpPHBEeNE€H B DPEKOMEHAYEMOM IPHJIOKE-
HHH 3.

1.3. Tpu c1aHpapTHHIX ramMa-ucroyuuka: Co® ¢ sneprumedi —
1177,2 n 1332 k3B, Cs'% ¢ sHeprueii — 664,64 k3B.

2, NPOBEAEHMUE MUCNMBITAHMH

2.1. Ot6op npo6 npu mocaeaoBaTelbHEIX HIMEPEHHUSIX H3HOCaA Mpo-
BOAAT 6e3 OCTAHOBKHM H Pa36OPKH HCNBIThHIBaeMOro o0beKTa M3 OIHOrO
M TOro e MecTa NpeaNnouTdTe]bHO H3 004acTH HauHOoJblUeH IMp-
KyJaauuu macna. PekoMeniyercs of6bem 1npob6bl He MeHee 10 M.
[Tepuoanynoctp orbopa u ob6bem TPoOB 3aBHCAT OT LeJded H3Mepe-
HHH, HHTEHCHBHOCTH HM3HAUIMBAHHS HCCJAelyeMbix 00pa3lLoB HJIH JAeTa-
Jed H mopora 4yBCTBHTEJBHOCTH.

2.2, las o6ayueHust TeNJIOBHIMH HeATDOHaMH B peakTope 3a-
paHee roTtoBsiT MeToloM o3oqeHus no [OCT 1461—75 He MmeHee
3 MHOroaJieMEHTHBIX 3TaJOHHBIX P06, colepXKalHuX HeoGXOMHMBIE
3JIeMEeHTH-HHIUKATOPhl, Mo 06beMy H IJIOTHOCTH DaBHBIX HCCAeaye-
MbiM. KoHLeHTpamnus 3/716MeHTOB B 3TaJOHAX JAOJXKHA TOCTENeHHO
BO3pacTaTh B I[IpelnoJiaraeMoM JHana3oHe H3MeHeHHH KOHLeHTpa-
ILMH 3J1eMEeHTOB J1000# ucciaenyeMoi npoobml.

[Tpumeuyanue  PaBHble IJOTHOCTH AROCTHraroTcsi JAo0aBjeHHeM B Onpe-
neneHHbii o6beM npoGpl HeATPaJbHOrO HaroJHHTeIs, HanpuMep, caxapa, KapOoKcH-
meTHAneaaoa03n (KMI) u ap.

2.3. Hceneayemele npoOBbl Macja ¢ NPOAYKTaMH H3HALIMBAHHA H
npo6bl YHCTOrO MacJja, OTHOCHTENbHO KOTOPOTO OnpeleJsioT KOH-
LeHTPalHI0O NPOAYKTOB H3HALIMBAHHA, TOTOBAT TaK XKe, Kak 3TaJIOH-
Hble poOhi.

2.4. BoiGupaloT pexuMm o006ayueHHs, KOTOPHIH JMAOJXKeH OTBeuaTh
CIeAYyIOIHM TpeOOBaHUAM: HauyajbHas HHTEHCHBHOCTb H3JYy4eHHS OT
H30TOTA-HHINKATOPAa AaKTHBHPOBAHHOro obpasua AOJKHA IIPEBH-
WaTh YPOBEHb eCTECTBEHHOrO0 ¢oHa He MeHee yeM B 3 pasa. CyM-
MapHasi aKTHBHOCTh o00pa3ua He JOJXKHa JpeBHIIATh YpOBHeH
aKTHBHOCTEH, IPEAYCMOTPEHHBHIX HOpMaMH pajauHaluoHHOd Oesomac-
HOCTH H OCHOBHBIMH CAaHHTapHLIMH MPABHJIAMH.
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2.5. 3asaBka Ha ob6ayueHHe OoQOPMJSAIOT NO THINOBOH (opMe, NpH-
BeJeHHOH B PEKOMEHAYeMOM NPHJIOXKEHHH 4.

2.6. HccoenyeMble u 3TanoHHble NPOOBI, rePMETHYECKH 3aKPHIThIE
WM 3alasiHHble B KBapUeBHIX WM aJIOMHHHEBBIX aMmyJaax, IfoMe-
HIAIOT B aJIOMHHHeBBle G6JIOKH, COOTBETCTBYIOIIHe TpPebGOoBaHHAM MO
npuemy, o6paboTke H BhAauye o6pasuos BcecorosHoro o6belHHEHHS
«HM30TOon» moc/efHHe YMaKOBHIBAIOT B CBHHLOBBle KOHTeHHepHl THIa
YKII 1A-5 u oTnpaBagioT Ha 06JayueHHe.

2.7. Tlocne u3BneueHua O6JloKOB, a 3ateM H 00pa3uoB B COOT-
BETCTBHH C HODMaMH DaJHAUHOHHOH 6€30NaCHOCTH H3MEPAIOT CYM-
MapHYI0 raMMa-aKTHBHOCTb NIPO6 ¢ TOMOILBIO YHHBEPCAJbHONO paldHo-
merpuueckoro mwpuGopa IPI'3-04. Tlpu npeBhllleHHMH paJAHOAKTHB-
HOCTbIO 00paslla YCTaHOBJEHHbHIX HOPDM NOC/IeIHHHA BBbLIEPKHBAIOT B
TeyeHHe BPEeMeHH, HeOOXOAMMOro MAJisi CHHXKEHHs CYMMapHOH AaKTHB-
HOCTH, ¢ cO6.Ji0JeHMeM HEOOXOLHMBIX Mep IIPeloCTOPOKHOCTH. PoH
OT KOPOTKOXHMBYLIMX H30TONOB He JOJI)KeH TIPMBONUTb K 3arpyske
nerektopa GoJsiee yem Ha 10%.

2.8. Hccnenyemyo npo6y HOMeILaioT Nepel AETEKTOPOM Ha TaKOM
pacCTOsiHHH, 4TOGbl «MepTBOe BpeMsi» COCTaBaso He Gosee 109%.
[Ipn nanbHeHLIMX M3MEpPeHHSIX 3TO PACCTOSHHE H B3auMHOE PacmoJo-
KeHHe JIeTeKTopa M 00pasna (TeoMeTPHIO cyeTa) COXPaHAIT {I0-
crosHHBIMH. Jletektop u o6paseny Bo BpeMs <Cuera JOJIKHBl Ha-
XOOUTHCS B CBHHIOBOM IOMHKe C TOJILIHHOH CTeHOK He MeHee 50 MM
IJs CHHXKeHHS (oHa KOOMHYECKONO H3JyYeHHS.

2.9. Ctposit kanHOPOBOYHYIO KPHBYIO, YCTaHaBJIHBAIOILYIO OXHO-
3HayHOe COOTBETCTBHE MeXJy HOMepOM KaHaJjla CNeKTpOMeTpa H 3Hep-
rie#t ramma-usinyyenus. Jas 3TOoro TPH CTAHAAPTHBHIX TaMMa-HCTOY-
HHKa B COOTBETCTBHH C n. 1.3 momemiaior BO6auW3H pabouero TOpuA
IeTeKTOpa H M3MepSIOT HX PaMMa-CHeKTp B TeueHHe 3—O MHH AJs
MOJNIy4eHUs CTaTHCTHYECKH NOCTOBEPHBIX NMHKOB, T. €. OTBeYaloUIHX yCJIo-
suio Ny >30. Onpelesnsior B KakHX KaHaJaaX aMIJIHTYAHOTO aHa-
JH3aTopa pacnoJioKeHbl MaKCHMyMbl NMUKOB raMMa-JMHHE CTaHAapT-
HBIX HCTOUHHMKOB, YKa3aHHbIX B I. 1.3, ompenensioT 3@aBHOHMOCTb HO-
Mepa KaHaJa OT dHepPrud raMMa-H3jJy4yeHHS U PacCYMTHIBAIOT YIVIO-
BOH KO3({pHUHEHT U BepPTHKAJbHOE CMeIllleHHe TapHPOBOUHOH KpPH-
BOH.

2.10. CHHMaoT raMma-clieKTp KaxJOro 3TajJOHa, [PHIOTOBJIEH-
HOTO B COOTBETCTBHH € M. 2.2, co6jm0fasi NOCTOSHCTBO TEOMETPHH
cyeTa H TPORONKHTENBHOCTH CYeTa C MOrpelIHoCThio He Gostee (9.

2.11. CHuMaT ramma-clieKTp HoclepyeMoro obpasna, cobuiogas
TpeGoBanns n. 2.8. IIpomONIKHTEJNBHOCTb CHeTa CHeKTPOB HCCJAedye-
MbIX 00pa3uoB U 3TaJOHOB BHIOHpaeTCcss OLHHAKOBOM.

2.12. CHuMapT raMMa-CneKTp ofpaslia YHCTOrO macaa, cobJio-
Aas TpebGoBaHug m. 2.8.
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2.13. Onpenensior HOMepa KaHAJOB aHaJH3aTOPa, COOTBETCTBYIO-

LIHX 3aPErHcTPHPOBAaHHBIM nUKaM ramma-cleKkTpa. Briuncasiior
3Ha4YeHHus.

Vi=(—2N;_o—1IN;_1+1Ni;1+2Niys).

BepulHHb HKOB HAXOASTCS B TOM KaHase, Tfe y; MeHsieT 3HaK
C 1IJI0Ca Ha MHHYC, 4TO COOTBETCTBYeT MaKCHMAJBHOMY KOJHYECTBY
uMiyabcoB. C MOMOINBIO KaaHGPOBOYHOH IIPSMOA ONpEeRessiioT 3Hep-
THIO raMMa-U3/JyYeHusl, COOTBETCTBYIOIIYH BepUIHHE JaHHOTO I[IHMKa,
a mo Heit wureHTHGUOUPYIOT H3oTOom-MHAUKaTOp. CuaeBa (K;) u
cnpaBa (Kp) OT BepIIMHEL aHAJOTHYHO HAXOAAT TIPAHHLB NHKA
(mpou3BoAHas y; MeHAeT 3HAK C MHHyca Ha IJIOC). DHeprus H3o0-

TONOB HEKOTOPHIX 3JEMEHTOB IIPHBeleHa B CIPAaBOYHOM TPHJIOXKE-
HUH 5.

3. OBPABOTKA PE3YNLbTATOB

3.1. PaccuuteiBaoT niaoumajp nuka no ¢opmyJe

KH
M:LEK Nl—~(————N"';N“)(K,,—Kﬁ+l)]< ! )

t—1ty

3.2. OueHHBAIOT CTaTHCTHYECKYI0 OWIMOKY H3MEpeHHS BeJH-
yuHBl N,.

Kn ;
°2(N‘)=L§K Nﬁ‘—”"—j—”i’mn—mw)‘*]( ! )

t—ty

3.3. Ompepensilor colepKaHHe 3JeMeHTa-MHAHKAaTOpa B npobe Mo
dopmyae

Ly 2

My NYT

my N§ Y SRS

3.4. KosbdHuueHT Bapuauud OLEHKH COJEepKaHHUs 3JeMeHTa B
apobe

VD(mye) _ D(NY) D(NYT)
my (N$ )2 (N3T)?

3.5. CymMapHBIi MacCoBbII H3HOC OILEHUBAIOT N0 (GopMmyJe

=y
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[IPHJTOJKEHHE !

Cnpasotnoe
Ycnosunie 0Go3HaueHns
HaunmeHOBaHHe NoKa3aTtenelt O6o3Havenne
O6veM aHanu3EpyeMol npobm, M3 Va
KoHnenrtpalysi ONpejiesisieMOr0 3JeMeHTa B MaTepHale
gancyns, % 4
Macca xancyro, r My
IpoZONKHTEJIBHOCTE CUYETa, C t
«MepTBOE BpeMs», C tu
X
Bpems ERIEPKKH 00pasua, ¢ ty
aT
Bpemst BHLIEDKKH STaloHa, C t,
MaccoBoe KOJHUECTBO 3JeMEHTa-HHAHKATOpa, I': B mnpobe
3TaNoHe My
My
Tlromanp nuka: npobul 5TaloHa N§
3T
Ng
KoanyecTBo MMNyJ/bCOB B i-KaHaje N
O6o3HayeHHs] KaHANOB, OTPAHHUHBAKOIUIHX NHUK:
ceBa Ka
cnpasa Ku
3unagedyne NPOH3BOLHOH B i-KaHaje Yi
IMocrosiuHast pacnaga k3otonos, C-! A
Crarucruueckas omwmbka H3MepeHHs INIOMIAfH NHKA ]
H3Hoc meTalM NO 3/MeMEHTY-HHIWKaTOpY, T I
O6bem cMa3oyHOrO MaTepHaJa B MacasiHON  CcHCTeMe
YCTAaHOBKH, M3 14
KoauyecTBo mmnyabcos B «Ka» xaunane. Na
Koussuecrso umnysnbcos B «Kn» kaunane Nu
Jucnepcus BenuYHHL X D (X)
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IIPHJ/IO)KEHHE 2
Cnpagouroe

quCTBHTQJIbHOCTb onpeaecaeHHRA 9JICMEHTOB-HHAKKATOPOB METOAOM HeﬁTPOHHOFO
AKTHBAUMOHHOrO aHAaJH3a Ha TENJOBBIX HeHTPOHax

daement no,-%g:"ﬂ)lf gﬁ,“;}'c':.’z ® c, UyBCTBHTEALHOCTD, T
Mn 10-11—f0-10
Cu, Sb 1 10-9
Cr 10-7
Fe 10—
Mn 10-;3— 10-:(:
Cu, Sb 101 — 10~
Gr 150 10-10 — 109
Fe 10-7 — 10-¢

MTPHIO)EHHE 3

Perosendyesoe

MepeyeHs pekoMeHAYyeMOH annapaTypsl

1. FepmaHHeBbIfi NOJSYNPOBOAHHUKOBHIA AeTeKTop ramma-uanydenus JTIK-50A.

2. INpenycunureas tHna BYC-2—96 u ycunutens thna BYC-2—97 nas noaympo-
BOXHHKOBOH CIEKTPOMETPHH.

3. dopmupoBarens umnyabcoB THma BIIP-2—90 u npeoGpasoBatenp aMNHTYR
HMOYJbCOB B UHOPOBOA KOA AJas MOJNYNPOBOXHHKOBOW CIEKTPOMETPHH  THNA
BIIA-2—97 (ua 4096 kaHasi0B).

4. Muny-3BM tuna «3aektponuka 100».
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TTIPHJIO)KEHHE 4

Pexomendyemoe

Tunoras 3asBka Ha 06ayuenue

1. HauMeHoBaHHe BelllecTBA B XHMHUYECKHA COCTaB

2. Macca BemecTBa

3. ODwusnueckoe cocTOfHHe (TBEpHAOe, MOPOLUIOK, XHAKOCTH), TeMIepartypa
ILNaBJeHHs, KHIEeHHS WJIH BO3TOHKH

4. MaTepnaa Kancysa H HX KOJHYECTBO

5. IIIOTHOCTb NOTOKa TEMJMOBBIX HEHTDOHOB

6. Bpems obayueHus

7. MakcuManbHO JOMycTHMasi Temnepartypa ofpasia

8. AxrtuBHocth (MKKH) © MOWIHOCTL hO3H (Mp/u) Ha paccrodsdE | M no
pacuery THI ¥ Ne 3allHTHONC KOHTefHepa

3arpysuThb — Brirpysutb TTrr—
BHITPY3KH

MecTto xpaHeHun: 3gaHue , KOMHara

O6ayuense cornacosano: OTH . ¢ 19—r.

Baok-kouTteitnep Ne NpHEAI HA ofJyueHue:

HawanbHHK CMeHbi . . 19—r.

3aasxa Ha O6JydYeHHe 3aKpHITa COIVIaCHO AOKyMeHTa

oT , . 19—,

CoTpyannk 7-rc oThena . - 19—r.

noanuch
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ITPHJ/IO)KEHHE 5

Cnpagounoe

JHeprusi H30TONOB

Mn5¢ — 8468 k3B,

Cub—511 k3B;

Cr5' — 320 k3B;

Sb!22 — 564 k3B,

Fe® —1291,6 k3B (1099,2 k3B).
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