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HacToAwwmin cTaHAapT pacnpocTpaHieTcs Ha NATWOKWUCH HWMOGWA W
yCTaHaBAMBAeT XWMWKOITOMHO3MHCCUOHHbIA  MEeTOA  OnpefeneHus
npumeceil MeTanfoB B KOHLEHTpaTe, MOMyYeHHOM MOCAe 3KCTPaKLMOH-
HOrO OTAEe/NEHNS OCHOBbI.

MeTo4 OCHOBaH Ha MpefBapuTe/IbHOM KOHLEHTPUPOBaHUM MpUMe-
celi, BO3OYXAeHUM W (HOTOrpathMyeckoii perncTpaumm [yroebiX 3MWUC-
CMOHHBIX CMEKTPOB MOMYYEHHOr0 KOHLEHTpaTa M 00pasLoB CpaBHEHUS
Ha MOPOLLKOBOM rpaduTe.

WHTepBanbl onpefenseMbiX MacCoBbIX Aonei npumeceil MeTannos
B NATUOKHEH HMO6WS, %:

BaHagns ot %» ,u,o%— o)
KobanibTa or 5- ; 4o :
mapraHua oT ? « go 5
xenesa or |ekG< p.o:!i '
Meau ot T« no
HUKens oT 5- 5

Xpoma oT 5-

MonnbaeHa oT %_» «

0n10Ba oT %

CBMHLA oT 5

BOJIb(hpama oT

TUTaHa OT

MarHus OT ]:8
ANOMUHWNS oT 5

M3paHve otmuymansHoe
© WN3patensCTBO CTaHfapTtos, 1992

HacTosimit  cTaHAapT He MOXET 6biTb MOMHOCTLIO WM UYACTUYHO BOCMPOM3BEAEM,
TUPKMPOBAH W pacrpocTpaHeH 6e3 pa«pelleHns [occTaHpapTa Poccun

2—1562
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I. OBLME TPEEOBAHWSA
O6wue TpeboBaHUs K meTogy aHanm3a—mno FOCT 18385.0.

2. AITAPATYPA. MATEPVAJbI N PEAKTUBbI

CnekTporpad  AupakuuoHHbIi Tuna O®C-8 ¢  peLueTkoi
600 wrp./MM K TPEX/IMH30BOW CUCTEMOV OCBELLEHUS WM aHANOrMYHOTO
™Mna.
leHepaTop Agyrosoii Tuna [-2 ¢ [ONOAHMTE/bHBIM PEOCTaTOM,
MPUCMOCOGNEHHbIA ANs NOMXWUra Ayru MOCTOAHHOTO TOKAa BbICOKOUAC-
TOTHBIM Pa3psafoM WM aHa/orNYHBIN.

Boinpsmutens (250—300)B. (30—50)A

MukpodoTomeTp Tvna M®-2 uan aHanorMYHOro Tuna.

Cuekrponpoektop tuna [1C-18 wanM aHanormyHoro Ttmna.

pachuT MOPOLLKOBbI 0CO60MA uncToThl Mo FOCT 23463.

CTaHOK /11 3aTOYKM rpauTOBbIX 3/1EKTPOAOB.

ONeKTPoAbl rpaduToBble (HAaCOHHbIE A/ CMEKTPaTbHOr0 aHanm3sa
OCY 7—4 pnameTpom 6 MM C KpaTepom rny6uHoli 6 MM U gnameT-
pom 4 mMm.

AnekTpofpl rpauToBble (haCoHHbIe A/ CMEeKTPasbHOro aHanmsa
OCY 7—4 pmameTpoM 6 MM. 3aTOYEHHble Ha KOHYC C Yr/OM Npu Bep-
wrHe 15e v ¢ nnowagkoin anametpom 15 MM Ha KoHue. OuncTke 06-
XWUroM MOABEPrarT KaxAyl napy 3/1eKTPOLOB HernocpeCTBEHHO nepeq,
aHanM3oM (371eKTPOA, 3aTOYEHHbI Ha KOHYC-KaTOf, 3/1eKTpof € Kpa-
TEPOM — aHof).

Becbl aHannTU4eckmne

Becbl TOpCcMOHHbIe TUNa BT (go 500 Mr) wiayM aHanorMyHoro Tuna.

CTynKa 1 NecTUK U3 OpraHMYecKoro cTeksna.

DNeKTPoOnAnTKa.
®DnakoHbl U3 NOMAU3TUNEHA C Npobkamy BMECTUMOCTbHO 50 cm3

Turam ur cTeknoyrnepofa BMeCTUMOCTbIO 50 cv*.

BOpOHKKN fennTeNibHble U3 KBapLa BMeCTUMOCTbI0 50 cm3

MunNeTkn 13 NoMaTUIEHa BMECTUMOCTLIO 2 CM3

LiMnmvHapsl MepHble M3 MOAM3TUIEHa BMeCTUMOCTb0 10 cm3

LimnmHapel mepHble BmecTumocTbio 10 1 100 cm3.

MnacTMHKM oTorpaguueckme cnektporpagpuueckue tuna M1dC-02
n riecC-04 pasmepom 13x18 cm wam 9X12 cM wam aHanoruyHble,
obecneuvBaloLe HOPMaNbHbIE MOYEPHEHUS AHANNTUYECKUX JIMHUIA 1

(hoHa B CMEKTpeE.

[possuTens:
meton no FOCT 25664 —2.2T;
HaTpWin CEPHMCTOKMUCAIMIA 6€3BOAHbIN

no NOCT 195 —96 T

rmgpoxuHoH no MOCT 19627 88r;
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HaTpUiA Yrneknchnblii 6e3BOAHBIA MO

rOCT 83 —48 n

Kanuini 6pommucteiii no TOCT 4160 —5T

BOAA — o lOOO emh
DuUKcax:

HaTpua TUOCYnb(aT KPUCTaNINYECKNIA

no FOCT 244 —300T;
amMMOHMiA xniopucTblii mo FOCT 3773 —20T;

BOda -4o 1000 cm3

Kucnota dropuctoBogopogHas OCY 27—5, nnoTHocTbio 1,06 r/cmb
M pas3baBneHHas 1:1.

Yrnepog 4eTbipexxnopucTbii, X. Y., NMeperHaHHbIi.

TpH-H-OKTUNamMuH  (TOA), 4., 0,2 mons/gm3 pactBop TOA B ue-
ThIPEXXOPUCTOM Yyrnepoge, rotosaT cmewwmsaHnem 10 cm3 TOA c
'90 cM3 YETLIPEXX/IOPUCTOrO Yrneposa.

CnupT atunosbii no FOCT 18300. neperHaHHBbIA.

Boga gevoHn3oBaHHas.

BaHagua nATUOKWCH, Y. 4. a.

KobanbTa (111) okuce no FOCT 18671. u. 4. a.

Hatpuit xnopuctsiid no TOCT 4233. x. u.

MapraHua (IV) okuce no FOCT 4170.

Megu (I1) okucb no FOCT 16530.

MornunbaeHa OKuCb, X. Y.

Hukena okuch yepHas no FOCT 4331.

CBMWHLA OKUCb, Y. A. a.

TwTaHa ABYOKMUCb, Y. 4. a.

Xpoma okucb no MNOCT 2912.

Bonbhpama OKuCb, X. 4.

Kenesa okwuce.

Onosa (IV) okeung no FOCT 22516.

Marnua okcug no NOCT 4526.

ANIOMUHMS OKMCb 6e3BOAHAaA NS CMEKTPasbHOro aHanusa.

3. TIPOBEAEHUVE AHA/IM3A

31 PacTBOpeHMe NATHOKHCK HuobMA
0,1—0.5 T NATVOKMNCH HWMOOMS MOMELIAT B TUrefb U3 CTEKNoyre-
epoda, nmpuanBaloT 10 cM3 KOHLEHTPUPOBAHHOW (hTOPUCTOBOAOPOAHON
KMCNIOTbI, HAKPbIBAIOT KPLILIKOW M3 (hTOpOnsacTa v pacTeopsioT mMpw
HarpeBaHnn. OXNaXAeHHbI pacTBOP MEpPeBOAAT B MEpHbI LUAMHAP
M3 nonuaTuneHa u poogat Ao 10 cm3 (pTOpMCTOBOAOPOAHOW KMCO-
Toli, pasbaBneHHon 1:1:
3.2. DKCTpaKUMOHHOE pa3fefleHNEe N KOHULUEHTPU-
poBaHue npumecen
PacTBop Mpo6bl MEPEHOCAT B NOMMATWIEHOBLIV (DNAaKOH C MPOOKOW
H 3KCTparvpytT HuobMiA Tpems nopumsamu pactsopa TOA no 10 cm3.
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Kaxayro 3KCTpakuuio npoBoAAT, nepeBepTbiBasd BOPOHKY 60—100 pas
B TeueHWe 2 MuH. [ns pasfeneHus BOAHOW W opraHuyeckoit as uc-
noNMb3yloT KBapLeBYK AeNuTeNbHYI0 BOPOHKY. [locne paccnavBaHus
XWUAKOCTE OpraHUYeckuii cnoii (HWXKHWI) KaxAblil pa3 0TOGpachiBatoT.
BorHyto a3y cnmBaloT B Turenb M3 CTeknoyrnepofja. fobasnsioT
50 mr rpaguTa 1 ynapusarT focyxa. OcafioK MepeHocAaT M3 TUrns ¢
MOMOLLbIO LUMATeNs M3 PEHTreHOBCKOM MMEHKU Ha KanbKy M NoABepra-
0T CMEeKTpanbHOMY aHanu3y. [lapannensHo NPOBOAAT KOHTPOJbHbINA
OMbIT Yepe3 Bce CTaauu aHanusa..

33. CneKkTpanbHbIAi aHanM3 KOHLUEHTpPaTOB
3.3.1. MMpuroTosneHne obpasLos cpaBHeHus (OC)

OcHoBHo1 o6pasel, cpaBHeHusi (OOC), copepxawumii no 1% onpe-
JenseMblX npuMmeceil (B pacyeTe Ha COfepXaHue MeTaila B CMecu
OKWCNOM ¥ MOPOLUKOBOro rpagura) roToBAT MeXaHW4YeCKMM CMellnBa-
HMEM MOPOLLIKOBOrO rpaguTa C OKUCMamy COOTBETCTBYHOLLMX METASIOB:
HaBecku Maccoit 0.0189 r okucu antomuHus, 0,0179 r NATHOKHCH Ba-
Hagus, 0,0141 r okucm kobanbTa, 0,0158 r okucum mapraHya. 0,0125r
okucy megm, 0.0141 r okucu Hukens, 0,0127 r okcuga onosa, 0,0108 r
OKucu cBuHUa, 0,0146 r okucu xpoma, 0.0150 r okucu MonubAeHa,
0.01G7 r gByokucu TuTaHa, 0,0126 r okucu Bonbpama. 0,0143 r oku-
cun xenesa, 0,0166 r okcuga MarHua MoOMeLLAKOT B CTYMNKY W3 OpraHu-
Yyeckoro ctekna u go6asnatoT 0,7934 r nopolkosoro rpaguta. Cmechb
TWaTeNIbHO MepeTuparoT € 3TWOBLIM CMMPTOM B TedeHue 50 MUH U
BbINapuBalOT Noj UHMpaKkpacHoOn namMnoil B 6OKCe U3 OpraHWM4YecKoro
CTekna.

MaccoBble [OMM KaXAok W3 onpefensieMblX NprMeceil B 06pasuax
OC1 —OC9 1 BBOAMMbIE B CMECb HAaBECKM MOPOLLKOBOrO rpajuta u
pasbaBnsemoro obpasua npueefeHbl B Tabn. 1

Tabnuua 1
Nla«« WMAMCCbl. T

MaccoHa» gonu
O6o3Hauum Kax ot w3 onrse-
oGpasuya ncancMMI npcycccs. rpudiT«3»nro pasgasaemoio 06-
% NOP<U»K4 pasuya (a ckob6kax —
o0603HaueHme)

OC1 1. 10-* 1,500 0.200 (0OOC)
0Cc2 3- 10-* 1.400 0.600 }OCI/I
oC/l 1em0 1,333 0.667 (OC2)
0OC4 3-10'4 1.400 O.lLk» (OC3
0OC5 1-0 -1 1.333 0.667 (OC4.
oce 3-10'"* 1.400 0.600 (OCn
ocC7 1.10™ 1333 0.667 (OCs
orn 5 -0 -+ 1.400 0.600 (OC7
0C9 1. 10-4 1.333 0.667 (OC8)
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HaBeckn nopoLwkoBoro rpaduta u pasbaBnsiemoro o6pasya mMo-
MeLLaloT B CTYNKY W3 OPraHWu4eckoro CTekna, TWaTeNbHO NepeTuparoT
C 3TUNOBLIM CNMPTOM B TeyeHne 30 MWH W BbICYLUMBAKOT WOA WMHGpa-
KpacHoi namnoi. O6pasubl CPaBHEHWS XpaHAT B MNOTHO 3aKpbITbIX
6aHKax M3 OpraHW4eckoro crekna.

3.3.2. CnekTpanbHoe onpefeneHne npumMecei

K KOHLEHTpaTy, MOfy4YeHHOMY W3 aHanu3upyemoi npobbl, a Tak-
Xe K 50 mr kaxgoro u3 o6pasyoB cpasBHeHns (OClI —OC9) pobas-
NAT N0 2 Mr X/I0PUCTOr0 HATpuUs W nepeMelunBaroT. CMmecu nome-
LWaT B KpaTepbl rpauToBbIX 3NEKTPOAOB AvaMeTpoM 4 MM W rny-
61HON 6 MM, MpeaBapuTeNbHO 0BOXOKEHHBIX B TeyeHune 15 c. HvbdkHMiA
3NEKTPOA C npo6oii (Mnm ¢ obpasuamm CpPaBHEHMWS) CAY>XMT aHOZOM.
BepxHUM 31eKTPOAOM ABMSETCA rpaMTOBbIA 3NEKTPOA,3aTOUEHHbIV Ha
KOHYC. Mexzay anekTpofamu 3aXuratoT Ayry nocTOSHHOrO Toka Cuol
15 A. PacctosHMe Mexay anekTpogamum 3 MM. Cnektpbl qoTtorpadu-
pytoT Ha cnekTporpage AdC-8 c pewetkoir 600 wTp./MMm, paboTato-
WeM B NepBOM Mopsake. [PUMEHAIOT TPEXNMH30BYIO OCBETUTE/NIbHYHO
cvctemy. LlvpuHa wenu cnektporpada 15 MKM, Bpems 3KCno3vumm —
70 c. TpomexyToyHylo auadparMy NoA6mpaloT Tak, 4Tobbl MouvepHe-
HMS hoHa BOAM3N aHANIUTUYECKMX NMHUIA Haxoaunucb blobnactu Hop-
MasbHbIX MOYEPHEHWIA.

B ofMHaKoBbIX ycnosuax (oTorpatupytoT no Asa pasa ChnekTpbl
KOHLEHTPaTOB aHann3nmpyemblX Mpob, CMeKTpbl KOHLEHTPaToB, Mosy-
YEHHbIX M3 KOHTPO/bHBIX OMbITOB W CNEKTPbl KaXoro u3 ob6pasuos
CPaBHEeHMA. 3KCMOHMPOBaHHble (OTONNACTUHKW  MPOSBASAIOT, MPOMbI-
BAtOT BOAOW, (PUKCMPYIOT, MPOMbIBAOT B MPOTOYHOM BOAE B TeueHue
15 MWH ¥ cywar.

A. OBPABOTKA PE3YJIbTATOB

4.1. B Kaxjoi cnektporpaMme (hOTOMETPHPYHOT MOYEPHEHUs aHa-
NUTUYECKOW NWHWM onpefensemMoro anemeHTa 54® (cm. T1abn. 2) u
6nu3nexautero qoHa S., W BLIYUCAAOT Pa3HOCTb  NoyepHeHuin [$=

= "Na+»
Tnénnys 2

BaHagyii 3185 Morm6aeH 3170
Kobarbt 2424 OnoBOGAe 3175
I\/b)L_)IraHeu 2801 CavHev| 2833
»Keneso 2483 Borl 2014
Meob 3247 Ti 307.8
Hvkenb 300.2 MarHuii 2779
Xpom N1 AnowHn 2515
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Mo aBym 3HauyeHusMm AS, H ASt, MonyyeHHbIM MO ABYM CMEKTPO-
rpaMMamM. CHSTbIM ANsi KaXAoro obpasua, HaxofaT cpefgHee apudg-
MeTuyeckoe pesynbTaToB AS. OT MOMYYeHHbIX CPefHMX 3HauyeHuid AS
nepexogaT K COOTBETCTBYIOLMM 3HAYEHUAM N0rapu)MoB OTHOCUTENb-

HOW WHTEHCUBHOCTU  Ig-p .Mcnonb3ys Tabnuuy, NpPUBEEHHYID B

1 )
npunoxenmn Kk FOCT 136?7.1. Mcnonb3ya 3HaveHusa IgC n Igy- .
MonyyeHHble A8 06pa3LoB CpPaBHEHMSA, CTPOAT rpaflyMpoBOYHbINA rpa-

tuk B kKoopguHatax (IgC, Ig:b ). Monb3ysicb 3TUM TPaUKOM.

Mo 3HauYeHMsM  lg— Ans KOHUEHTPATOB KOHTPO/IbHBIX OMbITOB.OH

pefendawT cpefHee cogepxkaHue npuMecn CA B KOHLUEHTpaTax KOHT-

PO/bHbIX OMbITOB. COOTBETCTBEHHO MO 3HAYEHWUO |g— Ana  KOH-

[enTpaToB aHanM3MpyeMoi Npobbl HaXOAAT MO rpajyvpoBOYHOMY rpa-
MKy cpefHIo MaccoByto Aonto C onpefensieMoil NPUMeCH B KOHLEHT-
paTax aHanM3npyemoi npoobl.

Maccosyto fonto npumec (X) B MPOLEHTAX BbIYMCAAOT MO (hop-
myne

rae T|— macca HaBecKu rpaMTOBOro MOpOLUKa-KOMIEKTOpa, Mr;
mi— mMacca HaBeCKW HWUObUS, MT;
C —cpeaHAs MmaccoBas [0NnA NprMecy B KOHLEHTpaTax aHanu-
31pyemMoli npo6bl, %;
CM—cpegHss MaccoBasi 40N NPUMECKH B KOHLIEHTpaTaxX KOHT-
posibHOro onbita, %.

3HaueHue CK-—T;- He [O/MKHO MpeBbllaTb YCTAHOB/EHHbI Ans

MeToAa HWKHWIA npefen onpefensieMbiX MaccoBbIX fofield npumecy 6o-
Nee Yem B [jBa pasa.

4.2. PacxoxfeHuns Mexay Tpems pe3ynbTataMu — napannenbHbIX
*OnpefieNieHnii N AByMs pesynbTaTamy aHanm3a (OTHOWEHWE HambGOosb-
WEero K HaMmeHbLUEMY) C JOBepuUTeNbHOW BeposTHocTbio H—0,95 pon-
XHbl He NpeBbIlWaTb 3HAYeHW, NpuBefeHHbIX B Tabn. 3.



[OCT P 50233.5-92 C 7

Tabnuua i
* Maccosast %0 Maccosast KﬁG;#C
R ‘nonn, u %%?a%% Qupd el ona. S gg%)me €

BaHaawit ?’ %%}l %Zl Monn6aeH Sg:.lojf 3.é
B B T
510+ 5104 1
KooaneT R4 23 0.4080 50 & g”g
M - 28 501004
ApraKe ?.. . 223 CauHeit ?:.]D 2 %%
5- o~
5104
Yeneso 1e -4 2.9
-10- 2.7 Bonbpam 1-10-« 38
b 10- * 25 % * %g
e 10,
Megp g_ 164 31 2-10,
.10 » 53 TuTaH ?_ ]0_:1 22
.10+ - ‘ 22
Hukenb -1 0_ 32% |]8' 1 50
Marnuii 110 « 29
Xpom 5l 118 22§ 3-)0-> 26
5~ i0-* 24 AniowMHv 5 04 %%
s 1O -» .

JonyckaeMble PacXOXAEHWS MPOMEXYTOUHbIX 3HaYeHWIA MaccoBbIX
Joneii npumeceil paccuMTbLIBAOT METOOM /IMHEAHOW WHTepnonsauum.

4.3. KOHTpONb TOYHOCTM aHanu3a npob XMMUKO-arOMHO-3MUCCHOH-
HbIM MeTO4OM NPOBOAAT ANA KaXAON OnpefenseMoin  npumecn npu
nepexofie K HOBOMY KOMM/EKTY 06pasLoB CpaBHeHUs

C aToii Uenblo AN OAHON W TOW >Xe Mpobbl, coAepxKalleii onpepe-
NSIEMY0  MPYMECb B KOHTPO/IMPYEMOM WHTEpBasle MacCOBbIX  [ONeid.
c ucnonb3oBaHnem ctaporo (CO u Hooro (Cu) KomnniekToB 06pas-
LIOB CpaBHEHMA MOMy4aloT MO YeTblpe pesy/nbTara aHanm3a W BblUKC-
NIA0T cpefHMe reoMeTpuyeckme 3HadyeHus Cc un CB. 3aTeM HaxogaT OT-
LeHVWe OOMbLUEro W3 MOMyYeHHbIX 3HaveHuii Cc m CH K MeHbLuemy.
AHanu3 BbINONHEH NPaBUNbHO, €CNW 3TO OTHOLUEHWE He MpeBbllLaeT
3HAYEHNA KOPHA KBafpaTHOrO M3 3HAYeHWs [OMYCKaemMoro pacxox-
JeHns Mexay [BYMS pesy/bTaTaMy aHanusa, NpusefeHHoro B 1absn. 3.
[Ns MaccoBoi fonum, pasHoi C.
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Lna Kaxpoi onpegensieMoii NpUMECU KOHTPOMb TOUYHOCTW aHanu-
3a MPOBOAAT A8 KaXAoro WHTepBana Mexay 6avkaiwmMm no mac-
COBOI gone npumecy o6pasuamy CpaBHEHMS, MO Mepe MNOCTYMAeHUs
«@ aHanM3 COoOTBETCTBYHOLMX NpO6.
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MH®OPMALIMOHHBLIE JAHHbIE

1 PASPABOTAH W BHECEH [ocygapCTBeHHbIM Hay4HO-UCCNeno-
BaTeNbCKUM 1 MPOEKTHbIM WHCTUTYTOM PeAKOMETaIM4eckoi npo-
MbILLIEHHOCTH

PA3PABOTUYNKN
B. I'. MuckapbsHy, B. A. Opnosa, B. C. Mopos

2. YTBEPXJEH W BBEAEH B AEWCTBWE [locTaHOBNEHWEM
lNoccraHpapTta Poccum ot 03.09.92 Jk HO99

3. Cpok nepBoii npoBepkn — 1998 T.
[NeproAnMyHOCTL NPOBEPKN — 5 f1eT

4. BBEJEH BIEPBbIE

5. CCbI/TOYHbLIE HOPMATWBHO-TEXHWYECKME AOOKYMEH-
Thbl

Ofoxtfavtmal ICEE'H l?af) KOTOpOVi Huueii C1ILIU

rOCT 43—79
roCT 1%5—77
rOcCT 244— re>
FCUT 7912 79
10CT 377.1—T-.
[OCT 4:00- 71
FOCT 4233-77
FOCT 4331-78
OCT 4170-79
IOCT 15247—75
[OCT 13137 1777
FOCT HATO..79
CK7T 18309-H7
OCT 1A«5PA9
FOCT 1.4.71- 73
FOCT 1%27~74
FOCT 225/b-77
rocTt 2»Ha—7r9
FOCT 2544il-ju
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