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T'OCT 1429.14—2004

MEXTOCYJAAPCTBEHHEB CTAHIAPT

ITPUITIOM OJIOBAHHO-CBUHITOBBIE
Meroasl aTOMHO-3MHCCHOHHOTO CIIEKTPILHOTO AHAIM3A

Tin-lead solders. Methods of atomic-emission spectral analysis

Jara seeaenusa 2005—07—01

1 O6nacTp npuMeHeHHuA

Hacrosimmit ctaHnapr ycraHaBiIMBAaeT METOARI aTOMHO-3MUCCHOHHOIO CIEKTPaIbHOIO aHAm3a C
BO30YX/ICHHUEM CIIEKTpAa MCKPOBBIM DPa3psAIoM W HHIYKTHBHO CBA3AHHOM IUIa3MOHM U OIpEIc/ICHUS
COZEPXAHUS JIEMEHTOB B OJIOBIHHO-CBUHIIOBBIX TIPHIIOSX.

2 HopMaTHBHBbIE CCHLIKH

B HacTosmueM craHmapTe MCIOMB30BAHE CCHIIKH Ha CJISIYIOIME CTAHAAPTHI:

T'OCT 8.315—97 T'ocymapcTBeHHas CUCTEMA OOCCIICUCHMS CAUHCTBA U3MepeHmii. CTaHIapTHEIC 00-
pasifsl COCTABA M CBOMCTB BELIECTB U MaTepraioB. OCHOBHEBIE IIOJOXECHHS

T'OCT 12.1.004—91 Cucrema cranmaproB GesomacHocTd Tpyaad. IToxapHas GesonacHocTs. OOume
TpeOOBaHUA

T'OCT 12.1.005—88 Cucrema cranaapToB Ge3onacHOCTH Tpyaa. OGIMe CAHUTAPHO-THIMEHHYECKHE
TpeOOBaHUA K BO3AYXY pabodeii 30HEI

TOCT 12.1.007—76 Cucrema cranmaproB Ge3omacHOCTH Tpyaa. Bpeaunie semectsa. Kinaccuguka-
1M ¥ o0lie TpeOOBaHUsA Ge30IAaCHOCTH

IOCT 12.1.016—79 Cucrema cranmaproB 6e30macHOCTH Tpyaa. Bosmyx pabodeit 30Hb1. TpeGoBaHus
K METOIMKAM M3MEPEHUs KOHIICHTPAIWiA BPEIHBIX BEIICCTB

I'OCT 12.1.019—79 CucremMa cranmapToB Ge30IIACHOCTH TPYAA. DIeKTpo0e301acHOCTh. O61me Tpe-
0OBaHMSA M HOMEHKJIATYpa BHJIOB 3aII[ATHI

T'OCT 12.1.030—81 Cucrema cTaHaaproB G€30MACHOCTH TPYAA. DIEKTPOOE30MaCHOCTb. 3alUTHOE
3a3¢MJICHHE, 3aHYJICHUE

T'OCT 12.2.007.0—75 Cucrema craHmapToB Ge3omacHOCTH Tpyaa. M3menus 3/eKTPOTEXHHUYECKHE.
Oo6mmme TpeGoBaHusA 6€30MIaCHOCTH

T'OCT 12.3.019—80 Cucrema cranmaproB 6e30macHOCTH Tpyaa. CHBITaHuA M M3MEPEHHS JIEKT-
puueckue. O6IMe TpeOoBaHUs GE30IMACHOCTH

T'OCT 12.4.009—83 Cucrema craHmapToB Oc3omacHOCTH Tpyna. IloxapHasd TeXHHKA VIS 3aIWATHI
00BekToB. OCHOBHBIC BB PasMmeineHue u 00CIyXuBaHUC

I'OCT 12.4.021—75 Cucrema craHmgapToB Oe3omacHOCTH Tpyda. CHCTEMB BEHTHIAIMOHHEIE.
Oo0ume TpecoBanms

I'OCT 61—75 Kucnora ykcycHas. TexHHYECKHE YCIOBHS

TI'OCT 83—79 Harpwmii yrnekucibiii. TeXHU4ECKUE YCIOBHS

I'OCT 195—77 Harpwuii cCepHMCTOKUCHBIN. TEXHHYECKHE YCIOBHUS

T'OCT 244—76 Harpus Tuocynnbar kpucrammyeckuii. TeXHHUECKHE YCIOBHS

I'OCT 849—97 Hukens nepBuYHBLA. TEXHAYECKHE YCIOBHUSI

T'OCT 859—2001 Mens. Mapku

T'OCT 860—75 OmnoBo. TexHWUYECKHE YCIOBHS

T'OCT 1089—82 Cypema. TexHHYECKHE YCIOBHSI

H3ananme opymmaibHoe
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TOCT 1429.0—77 Ilpunou ONOBSIHHO-CBHHIIOBEIC. O0Ie TpeOOBaHUSA K METOaM aHAIN3a

T'OCT 1467—93 Kanmvuii. TexHnuecKkue yCaOBHS

T'OCT 1770—74 TIlocynma mepHas naGopaTopHas CTeKiasiHHas. I[MIHHApE, MEH3YPKH, KOJIOH, TIPO-
oupku. OOIHe TEXHUICSCKHAE YCIOBHS

TOCT 3118—77 Kucnora consHag. TexHuuecKue yCIOBHS

T'OCT 3640—94 ITunk. TexHWdyeCKue YCIOBHUS

T'OCT 3778—98 Csumneil. TexHUYECKHE YCIOBUS

TOCT 4160—74 Kanmii OpoMHCTHIN. TeXHUYECKHUE YCIOBHUS

T'OCT 4204—77 Kucnora cepHast. TeXHHYECKHAE YCIOBHS

T'OCT 4461—77 Kucnora a3otHas. TeXHUYSCKHUE YCIOBHUS

T'OCT 6709—72 Bopaa mucTwiumpoBaHHas. TeXHUIECKUE YCIOBUS

TOCT 9147—80 Ilocynma u obopynoBanme Jaboparopusie papdopoBrie. TeXHUIIECKUE YCIOBUS

T'OCT 9849—86 ITopouiok xeye3Hblii. TeXHUIECKUE YCIOBUA

T'OCT 10157—79 Apron ra3000pasHEBni M XuAKuiA. TeXHUIECKHUE YCIOBHUI

T'OCT 10297—94 Wupwmit. TexaudecKue YCIOBHUS

T'OCT 10928—90 Bucmyr. TexHuYeCKHUE YCIOBHUS

I'OCT 11069—2001 AmomMunwmii IepBUYHBIN. Mapku

TOCT 14919—83 DnexTpOIUIMTHI, 3JEKTPOILIMTKA U XAPOUHEIE 3JIeKTpoIKadu OrToBEIe. OO1IHE
TEXHUYCCKUE YCIOBHS

T'OCT 18300—87 Crupt 3THIOBHI peKTU(DUKOBAHHBIN TEXHUICCKHMA. TEXHUYECKHUE YCIOBUA

TOCT 19627—74 T'uapoxutoH (mapaguokcubeH30i). TeXHUIECKUE YCIOBUs

T'OCT 19671—91 IIpoBosoka BojbbpaMoBas il HCTOYHUKOB CBeTa. TeXHAIECKUE YCIOBUS

T'OCT 19807—91 TwutaH ¥ CrIaBH TUTAHOBEIE AedopmMupyemeie. Mapku

T'OCT 21930—76 IIpumnou ONOBSHHO-CBHHIIOBEIE B YYINKAX. TeXHAYECKHUE YCIAOBHSI

T'OCT 21931—76 TIpunou ONOBSHHO-CBHHIIOBHIE B M3ACAsAX. TEXHHYECKHE YCIOBUS

T'OCT 22306—77 Mertauiasl BEICOKOM 1 0C000i# yncToThl. O0Ipe TpeOoBaHMg K METOAAM aHAJIN3a

TI'OCT 24104—2001 Becw nma6opatopHsie. OOIMe TEXHHIECKUE TPSOOBAHUA

TOCT 25086—87 IIBeTHBIE METAIH M MX cIuiaBel. OOImme TpeOOBAHMA K METOAAM aHAIM3a

T'OCT 25336—82 Ilocyna u 000pyaoBaHHME JA00PATOPHBIC CTEKIISIHHEBIC. THIIB, OCHOBHBIC ITAPaMeET-
DPHL ¥ pa3MepHI

T'OCT 25664—83 Meron (4-mermnamuHodeHoncymbdar). Texunueckue yCIOBUA

TOCT 29227—91 (MCO 835-1—81) IMocyma naGoparopHasi cCTeKisiHHasA. [TMNeTku rpaxydpoBaH-
mee. Yacts 1. OOmme TpeboBanmsa

T'OCT 30331.3—95 (MBK 364-4-41—92)/TOCT P 50571.3—94 (MOK 364-4-41—92) Bnekrtpo-
ycTaHOBKH 30aHui. YacTs 4. TpeGoBanus No 00eCieYeHUIO 0€30MaCHOCTH. 3allHTa OT MOPAaXEHHS 3JIEKT-
PUYIESCKIM TOKOM

3 Oomue TpedoBaHUA

3.1 OGume TpeGOBAaHMA K METONAM aHAIM3a A0JDKHEI cootBerctBoBath TOCT 1429.0, TOCT 25086
u TOCT 22306.

3.2 Ot60p u oaroToBKy npo6 npumnoeB nposoadaT no 'OCT 21930 u TOCT 21931.

3.3 Jlna yCTaHOBJIEHMS TPaIyMpPOBOYHOM 3aBHCHMOCTH HCHOIB3YIOT HE MCHEEC TPEX CTAHAAPTHBIX
00pas3IoB WM CTAHAAPTHHIX PACTBOPOB C M3BECTHOM KOHLICHTPAIMEH 3JICMEHTOB.

4 TpeOoBaHusa 0e30MaCHOCTH

4.1 TIpm aHamM3e OJOBAHHO-CBHHIIOBHIX TIPMIIOEB BCE PAOOTH B 1a00PATOPHM CHEKTPAILHOTO aHA-
JIM3a JOJDKHEI IIPOBOIMTHCSA HA NMPUOOpax M 3JICKTPOYCTAHOBKAX, COOTBETCTBYIOIMX [1] M TpeOoBanmsam
T'OCT 12.2.007.0, TOCT 30331.3.

4.2 TIpn WCHONB30BAHMHM M 3KCIUIYAaTAIMM 3JICKTPONPUOOPOB M 3JICKTPOYCTAHOBOK B IIPOIECCE
TIPOBEICHUS aHaM3a MPHUIIOEB ciemyeTr codmonars TpecoBaruss [OCT 12.3.019, mpaBmia 3KCIUIyaTamum
3JIEKTPOYCTAHOBOK TOTPEOHTE I, YTBEPXKICHHEIC HAIMOHAILHBIMEI OPraHaMi DHEPTroHAA30pa, ¥ IPaBIiIa
TEXHUKH O€30IAaCHOCTH IPH 3KCIUTYaTallMy YCTAHOBOK MOTpeouTeneit [2].

4.3 Bce mpuOOpH ¥ JIEKTPOYCTAHOBKM JOJDKHBI OBITh CHAOXEHB! YCTPOMCTBAME ISl 3a3€MIICHUS,
coorserctBytonmmu ['OCT 12.2.007.0, TOCT 12.1.030 mu TOCT 30331.3. 3asemieHue JO/DKHO COOTBETCT-
BOBarh [1].
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4.4 AHamu3 OJOBIHHO-CBMHIIOBHIX IPUIIOEB MPOBOIAT B MOMEICHHAX, O0OPYIOBAHHHIX 00IIEe00-
MCHHOM IIPUTOYHO-BHITSDKHOMN BeHTWIsInMeiH mo F'OCT 12.4.021.

4.5 Jlna npexoTBpallleHUs TIONMAIaHus B BO3AYX paboueii 30HE OKCHIIOB YIJICPOAA M a30Ta M a3p030-
JICi METAJJIOB B KOJIMIECTBAX, MPEBRITAIONINX IPEACIbHO JomycTuMbIe KonneuTpamuu mo FOCT 12.1.005,
JUIS1 3AIUTH OT MEKTPOMArHUTHRIX MATYYEHUN U 0XO0ra yabTpabuoJEeTOBBIMY JIydaMH Ka X/l HCTOYHHK
BO3OYXIECHUA CIEKTpa HEOOXOIMMO IOMEIIATh B MPUCHOCO0IeHHE, 000pYIOBAHHOE MECTHOM BHITSDKHOM
BEHTWISIIACH U 3aIMUTHEIM 3KkpaHoM mo I'OCT 12.1.019.

4.6 CraHOK, MCIIONB3YEMBIH LIS 3aTOYKH YTOJBHBIX 9JIEKTPOAOB, JOJDKCH UMETh BCTPOCHHBIN TTHUIC-
TPUEMHUK BHITSDKHONM BEHTWISILIMH IJIS TIPSIOTBPAILCHUS TIONIAJAHUSA YIONBHOM MBUIM B BO3MyX paboucii
30HBI B KOJIMYECTBAX, MPEBHILAIOIINX IIPEICIBHO JOITYCTUMEIE.

4.7 KoHTpomb 3a COIepXaHWEM BPEIHBIX BEILECTB B Bo3nyxe paboueii 3oun — mo I'OCT 12.1.005,
T'OCT 12.1.007, TOCT 12.1.016.

4.8 YTUau3auio, 00€3BpeXMBAHNE M YHUYTOXCHUE BPETHBIX OTXOMOB OT AHAIM30B HEOOXOIMMO
NPOBOAUTE B COOTBETCTBHM C CAHWTAPHEIMU IIPABHJIAMH, YTBEPXKICHHBIMH HAIAOHAIBHEIMH OpraHAMM
3IPaBOOXPaHEHHUS.

4.9 Jlna obGecrieueHHs] MOXApHOM 0e30macHOCTH ciexyer coOmiomate TpeboBanma I'OCT 12.1.004.
INoMenieHus 1a00paTOpru JOJDKHEL MMETh CPeICTBa OrueTymeHus cormacao T'OCT 12.4.009.

4.10 ITepcoHan 1abopaTopuu AODKCH OHITH 00ecre4eH GHITOBEIMH IIOMEIICHUASMHA M YCTPOMCTBAMHA
cornacHo [3] mo rpymme mpou3BOACTBEHHBIX ITponeccos Il1a.

4.11 TIlepconain j1a00paTOpuu JOKEH OBITh 00SCICUYCH CIIEIOACXKI0M U JPYTMMHA CPEICTBAMH HHIH -
BHIYAJTGHOM 3alllATHI COIIACHO THUTIOBEIM OTPACICBEIM HOpMaM OeCIUIaTHOM BHIAYH CIEIOACKIH, CIIEeIO-
OyBH ¥ TIPEAOXPAHUTEBHBIX IPUCIIOCOOIEHUI PA00YUM ¥ CITYXKAIUM TIPEATPUSITHAM IIBETHOM METAJUTYPTHH
TI0 HOPMAaTHBHBEIM TOKYMEHTaM.

5 MeTtoa aTOMHO-3MHCCHOHHOTO CHEKTPAILHOTO aHAM3a C BO30YXKIEeHHEM
CIEKTpa HCKPOBBIM Pa3paaoM

5.1 Metoa anaim3a

Meron OCHOBaH Ha BO30OYXICHHMM CIIEKTpa HMCKPOBBRIM pa3psiioM C IOCAEAYIOIEH perucTpanueit
HM3IyYCHUS CIIEKTPAIBHBIX JIMHMi doTorpadmueckum wim hoToanekTpuueckum criocobom. Ilpu mposee-
HUM aHAIN3a MCIOIB3YIOT 3aBUCMMOCTh MHTEHCHBHOCTEHM CIIEKTPAILHBIX JIMHUIN 3JICMCHTOB OT MX COIEp-
XaHWS B Ipooe.

MeToz 00ecreIrBacT KOJIUICCTBEHHOE OIIPEAEICHIE MaCCOBRIX JOJICH 3JIEMEHTOB B OJIOBSIHHO-CBHH-
LIOBBIX IIPUIIOSIX B TUAIa3oHe, %:

cypema — ot 0,040 no 0,600;

MeIb » 0,010 » 0,175;

sucmyr  » 0,030 » 0,300;

xenezo  » 0,005 » 0,020;

mukenrs  » 0,004 » 0,080;

meomegk  » 0,005 » 0,070;

LMHK » 0,0020 » 0,0075;

xkamvuii  » 0,010 » 0,045
M TIOIyKOJIMYECTBEHHOE ONpeAc/icHNe ATIOMUHNA M ITMHKA TP MacCoBHIX H0aax menee 0,002 % u MHI-
mbaka — menee 0,005 %.

JloImyCKaeMEIe TTOTPEIIHOCTH PE3Y/IETATOB aHAIH3a IMPHUBEICHH B Ta0mmIie 1.

Ta6nuua 1 — HopMB IOTPEIIHOCTH PE3Y/ILTATOB aHAMN3A (TIpU HOBEPUTENIbHOM BepositHocTH P = 0,95)

B mpoueHTax
HavMeHOBaHUE 3MIEMEHTA Jlnama3oH MacCOBHIX AOJEH 3IEMEHTOB Jlormyckaemas TIOTPeHOCTD + A
Cypema Ot 0,040 mo 0,050 Brimou. 0,006
Cs. 0,050 » 0,100 » 0,010
» 0,100 » 0,300 » 0,024
» 0,300 » 0,500 » 0,048
» 0,50 » 0,60 » 0,07
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Oxonyanue mabauysl 1

B mponenTax
HawmenoBanve anemeHTa Jluana3oH MacCOBEIX JOJICH 2JI€EMEHTOB JlommyckagMast TIOTPEIHOCTb + A
Mems Or 0,010 xo 0,030 BxiTIOU. 0,003
Cs. 0,030 » 0,050 » 0,005
» 0,050 » 0,100 » 0,010
» 0,100 » 0,175 » 0,017
Bucmyr Ot 0,030 mo 0,050 BKITIOU. 0,005
Cs. 0,050 » 0,100 » 0,010
» 0,100 » 0,300 » 0,024
Keneso Ot 0,005 mo 0,010 Bxymou. 0,001
Cs. 0,010 » 0,020 » 0,002
Huxens Ot 0,004 mo 0,010 BxTIOU. 0,001
Cs. 0,010 » 0,030 » 0,003
» 0,030 » 0,050 » 0,005
» 0,050 » 0,080 » 0,010
MBEIesx Ot 0,005 1o 0,010 BxIIOU. 0,001
Cs. 0,010 » 0,030 » 0,003
» 0,030 » 0,050 » 0,005
» 0,050 » 0,070 » 0,007
uux Or 0,0020 oo 0,0030 BKmIOY. 0,0004
Cs. 0,0030 » 0,0050 » 0,0005
» 0,0050 » 0,0075 » 0,0008
Kammuit Ot 0,010 mo 0,030 Bximou. 0,003
Cs. 0,030 » 0,045 » 0,005

5.2 Cpeacrsa m3Mepennii, BCIIOMOTaTebHbIC YCTPOHCTBA, MATEPHABI, PEAKTHBbI, PACTBOPHI

Cnexrporpad xsapresriii Tuna MCII-30 mim aHaIoruyHee IIPUGOPHL

Crnekrpomerp tunoB J1DC-36 (40, 41, 51), MOC-4 (6, 8) wim aHATOTMYHBIE IPUOOPHL.

T'eneparop uckpw Tunos UTI'-3, UBC-23, YI'D-1(4) wiu aHaIOTUYHEIE IIPUOODEHIL.

Mukpodoromerp MP-2, MI-100 u Ipyrux THUIIOB.

Cnexrponpoekrop I1C-18, SP-2, ICII-2 u apyrux TUIIOB.

CraHOK 15 3aTOYKH 3JIEKTPOIOB, HAMMMIBHUK WM IPYTUE IIPUCIIOCOOIEHN 111 00paGoTKK aHaIm-
3UPYEMOI TTOBEPXHOCTH DJIEKTPOIOB.

CrargapTaeie 00pasmBl COCTaBa OJMOBSHHO-CBMHIIOBEIX mpumoes: I'CO 1930-80 — I'CO 1938-80,
I'CO 1926-80 — I'CO 1929-80, cranmaprHeie o6pasub mpemnpusituii (COII), paspaGoTaHmEe IO
T'OCT 8.315.

VYo criektpansHbie Mapok OCY-7-3, C-2, C-3 B Bujie IPYTKOB IUaMeTpoM 6—7 MM.

Bomsdpam mo T'OCT 19671.

IMeur TuTENBHAA WK MydeabHast JTOOOTO THIIA C TEPMOPETYISATOPOM.

Turmu rpaduroBrie mwu dapdoposrie mo T'OCT 9147.

HznoxHuna [isi OTIMBKY JIEKTPOIOB KPYIJIOTO CCUCHHUA TUAMETPOM 8§ MM, IIHHOM 50—75 MM mm
JIpyroii GbopMEI B 3aBHCHMOCTH OT THIIA TIPUMEHSIEMOTO IpruOopa.

Cmapr 3twnoBeii pexrudukoBanHmi Texrmdeckuii 10 TOCT 18300.

®oromnacTuHkH criekTporpadudeckue Tumnos [IOC-01, ITOC-02 wim apyroro tria, 06eCIeYnBa0-
1{e HOPMAIbHEBIE IUIOTHOCTH MOYEPHEHHS aHATUTHYSCKUX JIMHWMA, IMHWN CpaBHeHus 1 ¢oHa 110 [4].

DOTOKIOBETH WIH Apyras mocyma i 06paboTku GOTOIIACTHHOK.

CyumibHbiii wkad moGoro Tuna mis Cymku GOTOIIACTHHOK, 00€CIICYMBAIONIMIA HATPEB BO3AYXa 0
30 °C, wm KOMHATHBIH KOHITUIIMOHED JOOOTO THIIA.

Bona muctwuiupoBannas o I'OCT 6709.
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IMposiBUTEB, COCTOAIIIIA U3 ABYX PACTBOPOB:

PactBop 1:

- meton (mapamermiamuHobeHon cyabdar) mo F'OCT 25664 — 2,3 ;

- HATPWii CEPHUCTOKUCIEIA (Cynbdur Hatpus) kpuctaumdeckuii mo TOCT 195 — 26 1;

- muApoxuHOH (mapamuokcubenson) mo F'OCT 19627 — 11,5 1;

- Boma mucTwLmMposanHas o TOCT 6709 — mo 1000 cm?.

PactBop 2:

- Harpuii yrnexucaeni 6e3sonusmii 10 TOCT 83 — 42 1;

- xaymit 6pomucteni 10 F'OCT 4160 — 7 1

- Boza mucTHLmMpoBaHHasa 1o TOCT 6709 — 1000 cm>.

IMepen nposiRieHEM PAaCTBOPH 1 M 2 CMEIMBAIOT B 0ObEMHOM COOTHOIIEHMH 1:1.

DuKCcaxHBI PacTBOP:

- maocynbbar Hatpus mo I'OCT 244 — 400 1;

- Harpwii cepaucTokucibni mo 'OCT 195 — 25 1;

- xucnora ykcycHas o TOCT 61 — 8 cm>;

- Boja qucTwumposarHas 1o TOCT 6709 — mo 1000 cm>.

Jlomnyckaercss IpMMEHEHNE NPOSBUTENS M (DUKCAXA IPYTHMX COCTABOB, HE YXYIIIAIOIMMX KAauyeCTBA
dororpaduueckoit perucTpalii CHEKTpa.

5.3 IloaroroBka K aHAIM3Y

5.3.1 IIpoOm s aHayM3a JODKHE OBITH B BHIE JIMTHIX CTEPXKHEH ITMAMETPOM 8 MM, JIMHOM
35—70 mM. JlomyckaeTcss M3MEHATH opMy oOpasma MpoOBl B 3aBHCHMOCTH OT BUAd NPHUMEHSIEMOTO
npudopa.

5.3.2 TIpoGkl, TTOCTYHAIONINAE HA aHANIM3 B BUIE CTPYXKH, MEPEILIABIAIOT B CTCPXHH, PaCILIaBIAd
oI ¢jI0eM KaHU(MOIH B MPEABAPUTEIHLHO HArpeThIX TpaduTOBHIX WM (haphOpOBHIX THIIAX W pa3iMBas
TOJTYYCHHBIN PACILIaB B UIJIOXHHILY.

5.3.3 B xauecTBe MPOTUBOANECKTPOIOB IS CTAHTAPTHHIX 00pas3noB (CO) UCIONB3yIOT COOTBETCTBYIO-
mmit CO, misa mpo6 — 3IEKTPOoI U3 COOTBETCTBYIOIIEH TPoOk! puios. JlomyckaeTcs B Ka4eCTBE MPOTH-
BOJICKTPONA WCMOIB30BATh YTOJBHBIA CTEPXEHb, 3aTOYCHHBIA HA TUIOCKOCTb WM YCEYCHHBIA KOHYC C
IUIOLIANKOM quaMeTpoM 1—2 MM, M 3eKkTpor u3 Boabgpama o 'OCT 19671.

5.3.4 Tlepen mpoBedeHHMEM aHAIM3a TOPIHI CTEPXKHEH AHAIM3HUPYEMEIX M CTAHIAPTHRIX 00pa3uoB
3aTaYMBAIOT HA IUIOCKOCTh M MIPOTHPAIOT cimpToM. Ha 00paboTaHHO# OBEPXHOCTH aHAIU3HPYEMEIX IIPOO
1 CO He T0DKHO OHITh PAKOBHMH, TPEIWH M IPYrux aetheKToB.

5.4 Ilposenenme aHam3a

5.4.1 TToaroroBKy criekTporpada wim CieKTpoMeTpa K BHIIIOIHEHHMIO aHATN30B IIPOBOIAT B COOTBET-
CTBUH C MHCTPYKIIMEH TIO DKCILIyaTalu M O0OCIyXXMBaHUIO IPHOOpa.

HcTouHuKoM BO30YXACHHS CIIEKTPa SBISACTCS MCKPOBOM Pa3psal MEXIY CTCPXHAMH aHAIM3UPYSMBIX
00pasIioB ¥ MPOTUBOIEKTPOIOB, TIOIYYAEMBI OT UCKPOBOTO TeHEPATOPa, paGOTAIOIIEr0 B PEXMME BHICO-
KOBOJIETHOM HCKpHL. PeXWMBI pabOTEI MCKPOBOTO TEHEpAaTOopa M IapaMeTphl paboTel cmekTporpada m
CIICKTPOMETPA BHIOMPAIOT ONTUMAJIBHBIMA B 3aBUCHMOCTH OT THIIA IIPHOOpa.

PexkoMeHryeMble YCIIOBHMS TPOBEICHUS aHAN3a M TEXHUYECKUE XapaKTEPUCTHKHA IPHOOPOB NpHBE-
JIEHBI B TIPUJIOXKCHUH A.

PexoMeHIyeMbIe aHAIMTHYECKHUE JIMHUHY W JIMHUY CPABHEHUS TIPUBEIEHH B TaOmmue 2.

Tadbnuma 2 — PekOMEHAYEMBIC AHATUTHICCKUC TUHUM U JIMHUK CPABHCHHSI
B HanoMeTpax

HavmMeHnoBaHue 3eMeHTa JUtvHA BOJHEI aHAMTUYECKOM JIMHIM JUniHa BOJHEI JIMHWH CPAaBHEHUS
Cypsma 206,0 241,0 win don
252,8 241, 0 wm don
Menp 327,3 322,3 mwmm 321,8
Bucmyt 306,7 322,3 wm 321,8
Keneso 259,9 322,3 wmm 321,8
302,0 322,3 wm 321,8
358,1 322,3 wm 321,8
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B HaHOMeTpax

Haumenosanwe snmeMeHTa JITiHa BOJHEL aHAJMTHYECKOM JIMHAN JImHA BOJIHEI JINHVM CPABHEHUA
Huxenb 305,0 322,3 wm 321,8
341,5 322,3 wm 321,8
352,5 322,3 wm 321,8
MBnussK 234,9 236,8 win poH
Muak 213,9 322,3 wm 321,8
330,2 322,3 wm 321,8
334,5 322,3 wm 321,8
Kamvmit 346,7 322,3 wmm 321,8
AOMUHA K 308,2 —
396,1 —

JlormyckaeTcsl MCTIO/IBb30BaTh JPYrUe aHATUTUISCKUE IMHUM TIPU YCJIOBUHM TTOJIyYEHUSI METPOJIOTHYEC-
KUX XapaKTepUCTHK, OTBEYAIONIMX TPSOOBAHMAM HACTOAIIETO CTAHAAPTA.

5.4.2 TlpoBeneHue aHanmm3a ¢ ¢ororpadrudyeckoit perucTpamueii crexrpa

B kaccery cnektporpacda moMmenaoT ¢GOTOILIACTHHKY IBYX THIIOB.

B IMMHHOBOIHOBYIO YacTh CieKTpa moMeniaoT dorormnactuaky tvma ITOC-01, B KOPOTKOBOIHOBYIO
yacTh crnekrpa — tuna [IPC-02.

CrexTporpaMMEl aHATM3UPYEMEIX IIPO0 ¥ CTAHAAPTHHIX O0PAa3IOB JOJIKHB OBITh TIOMYICHRI Ha OMHOM
¥ TOW X€ TUIACTUHKE.

Jnst xaxnoii ipoosl 1 CO ToMy4aloT He MEHee ABYX CIEKTPOTPaMM.

DKCIMOHUPOBAHHYIO (DOTOILTACTUHKY MPOSBIAIOT, GUKCHPYIOT M cywar. ITomyyerHsie hboTormiacTuH-
KM CO CIEKTPOTpaMMaMH YCTAHABIMBAIOT HA MEUKPOGOTOMETP M M3MEPHIOT IUIOTHOCTh TIOYEPHEHHS aHA-
JIMTUYECKUX JIMHUI ONpENe/IIeMBIX DJCMCHTOB M JIMHWMIA CpaBHCHHMS. B KaYeCTBe JMHHMHM CpPaBHCHHS
MCTIONB3YIOT JIMHUIO OJIOBA.

s TTIOYKOJIMYECTBEHHOIO ONPEACICHUS AMIOMUHMS M IWHKA IIPpH MAacCOBHIX noisx meHee 0,002 %
¥ Muibika — MeHee 0,005 % BH3yalbHO CPaBHHBAIOT IUIOTHOCTh MOYEPHEHMS AHAMATHYCCKHUX JIMHUM
AMOMUHUA, IMHKA M MBIIBAKA B cCTaHHApTHEIX obpasnax (COIT) u mpobax.

5.4.3 TIpoBeaeHKne aHaM3a ¢ HOTOINECKTPUICCKON PErHCTPAMCH CIEKTPA

HHCTpyMEHTAIBHBIE MTApaAMETPH CIIEKTPOMETPA YCTAHABIMBAIOT B MPEACIax, 00ECICYMBAIONIMX MAK-
CHMAJIBHYIO YYBCTBHTEIBHOCTD ONPEACICHUSA MACCOBHIX JIOJICH SJICMCHTOB.

JUis1 KaXI0T0 ONpeNe/sieMoro JIEMEHTa C BRIXOAHOTO U3MEPHUTENBHOTO YCTPOMCTBA CHUMAIOT TIOKA-
3aHUA 3aPETUCTPHPOBAHHBIX 3HAYCHWN BEIMYMH HMHTCHCHBHOCTH M3JIYICHUN B CIIEKTPE CTAHHAPTHBIX
00pas3LoB Wisi TOCTPOECHUS TPAIyMPOBOYHOIO rpadmka u mpod Jyiss OLEHKH COACPXAHUS ONPEICIIEMBIX
3JIEMEHTOB 10 3TOMY rpaduky. ITpu ynpasneHum ciekrpoMeTpoM oT DBM 1okasaHus 3aperuCTpAPOBAH-
HBIX 3HAYCHMiII HHTCHCHBHOCTH M3JIy4CHUA BBOAUT B JOJTOBPEMEHHYIO ITAMSITh KOMITBIOTEPA.

Jna xkaxnoit nmpo6s 1 CO perucTpupyIoT He MEHEE JIBYX PE3YJIETATOB H3MEPEHMIA.

Ipu MOJYKONMYECTBEHHOM OIPEACICHAN AIIOMAHKS, IAHKA WM MBIIBLIKA CPABHUBAIOT IIOKA3aHUS
3aPETHCTPUPOBAHHBIX 3HAYCHWI MHTCHCUBHOCTH AHAMTHYCCKHX JIMHHMA ATIOMMHUA, IMHKA M MBIIIBIKA
B npo6e U craHmapTHOM oOpasne npeanpuaras (COII), menas moayKoJIMIECTBEHHYIO OLIEHKY MPH HAJTHMUYMHT
3THX JIEMEHTOB B POOGe.

5.5 OopaboTka pe3yinTaTos

MaccoBrie oM 3JIEMEHTOB B aHAJIM3MPYEMEIX TIPOOAX ONMPEAE/ISIOT 0 IPaIyMPOBOYHEIM rpaduKaM.
Jnst mocTpoeHMsI TPaTyMPOBOYHKBIX TPAa(hUKOB MPUMEHSIIOT METOBI TPEX 3TAJIOHOB, TBEPHAOTO I'PaIyMpPOBOY-
HOTO rpaduKka, KOHTPOJbHOTO 3TaNoHa. [Ipr 00paboTKe pe3yIbTaToB aHa/m3a Ha DBM rpaayupoBouHEie
rpad¥KH MOTYT NPEACTABJISATECS B BHJIE TIOTMHOMHMAIBHBIX YPaBHEHHI pasHBIX CTETICHEI.

IIpu npoBeneHun anammsa dororpabuIeCKAM METOIOM TPAAyMPOBOUYHEIE TPAadUKH CTPOSIT B KOOP-
muHatax: AS — 1gCwm gl /1, — 1gC, toe AS — pa3HOCTb NOYEPHEHUS aHATUTHYECKON TMHIM OTIpeNess-
€MOTO0 3JIEMEHTA ¥ JMHMHU cpaBHeHMd (poHa); C — MaccoBas gons onpenensiemoro snemenrta B CO; I, u
Iy — MHTEHCUBHOCTP AHAIMTHYECKOM JMHUM OIPENE/IICMOTO JIEMEHTA M JIMHWUU CPaBHeHMS WM (QoHa
BOJIM3M JIMHUY OIPEACISIEMOTO DIIEMCHTA.

6
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IIpu npoBeaeHNM aHAIW3a (POTOINEKTPAIECKHUM METOIOM TPaIyMPOBOYHBIE TpadMKH CTPOAT B KO-
opmuHartax: N — IgC, tne N — cpemHee 3HaYEHHME TIOKa3aTesieli BRIXOMHOTO H3MEPHUTEILHOTO YCTPOMCTBA;
C — MaccoBas noag onpeaensaemoro snemerTa B CO.

IIpu ynpaBiaeHum crnekrpoMeTpoM oT DBM KaiuGpOBKY CHEKTPOMETpa M TOJYYCHHE PE3YIbTATOB
aHAIM3a MPOBOAAT B COOTBETCTBUW C TECXHWUYECKUM OIMMCAHWEM Ha IIPHIATa€MOE K CIIEKTPOMETPY IIPO-
TpaMMHOe obecrieueHue. Pe3y/IsTaThl TapaJUIeIBHEBIX ONIPEASIEHHN U UX CpeIHeapuDMETHISCKIE SHAUYCHUS
CYMTHIBAIOT C 3KPaHa MOHHTOPA WM IICYATAIOIIECTO YCTPOMCTBA.

3a pesynbTaT aHaIM3a MPUHEMAIOT CpeaHeapuMETHIECKOE ABYX PE3YABTaTOB NMApaUIEIBHEIX OIpe-
JIENCHUMN, €CIM PACXOXACHUE MEXIY HUMM HE NMPEBBHIACT 3HAYCHUA HOPMATHBA OTIEPATMBHOTO KOHTPOJS
CXOAMMOCTH d, TIPUBEIEHHOTO B Tabym1e 3.

Tab6nuuma 3 — HopMaTuBB ONEPATHBHOTO KOHTPOJIS KAYECTBA PE3Y/ILTATOB aHAIN3A (IIPU JOBEPUTEIHLHOM
BepositHocTH P = 0,95)

B npoueHTax
HopmaTtis onepaTMBHOTO KOHTPOIIS
HavmeHnoBanmue . HopMmarus KOHTpOIS
J— JInama3oH MacCOBEIX JOJIEH 3JIeMeHTa rorpemHocTa K
cxommvocTit d Bocnpom]ls)ommocm
Cypsma Ot 0,040 mo 0,050 BKmIOY. 0,008 0,012 0,005
Cs. 0,050 » 0,100 » 0,017 0,024 0,008
» 0,100 » 0,300 » 0,025 0,028 0,020
» 0,300 » 0,500 » 0,084 0,120 0,040
» 0,50 » 0,60 » 0,017 0,24 0,06
Mens Ot 0,010 mo 0,030 BxmIOU. 0,005 0,007 0,002
Cs. 0,030 » 0,050 » 0,009 0,012 0,004
» 0,050 » 0,100 » 0,017 0,024 0,008
» 0,100 » 0,175 » 0,020 0,028 0,014
Bucmyr Ot 0,030 mo 0,050 Bxmou. 0,009 0,012 0,004
Cs. 0,050 » 0,100 » 0,017 0,024 0,008
» 0,100 » 0,300 » 0,020 0,028 0,020
XKeneso Ot 0,005 mo 0,010 Bxymoq. 0,002 0,003 0,001
Cs. 0,010 » 0,020 » 0,005 0,007 0,002
Huxens Or 0,004 o 0,010 Brimoq. 0,002 0,003 0,001
Cs. 0,010 » 0,030 » 0,005 0,007 0,002
» 0,030 » 0,050 » 0,008 0,012 0,004
» 0,050 » 0,080 » 0,017 0,024 0,008
MErnnesax Ot 0,005 mo 0,010 BxmOU. 0,002 0,003 0,001
Cs. 0,010 » 0,030 » 0,005 0,007 0,002
» 0,030 » 0,050 » 0,008 0,012 0,004
» 0,050 » 0,070 » 0,017 0,024 0,006
1178: 1 Ot 0,0020 mo 0,0030 BxymoY. 0,0005 0,0007 0,0003
Cs. 0,0030 » 0,0050 » 0,0017 0,0024 0,0004
» 0,0050 » 0,0075 » 0,0025 0,0028 0,0007
Kagvmit Or 0,010 mo 0,030 BxyTHOU. 0,005 0,007 0,002
Cs. 0,030 » 0,045 » 0,008 0,012 0,004

Ipu moMyYeHUU Pe3yIbTATOB MAPAJUICIBHBIX OMPELEICHUN ¢ PacXoXIeHrueM GoJIee JOIyCKAeEMOro d
aHAJM3 IIPOGH TTOBTOPSIIOT.

ITpu TOBTOPHOM IIPEBHILIEHNH HOPMATHUBA ONEPATUBHOTO KOHTPOJISI CXOJMMOCTH ¢ BHISICHSIIOT IIPH-
YWHBI, IPUBOIAIINE K HEYIOBIECTBOPUTEILHBIM PE3y/IbTATAM aHANU3A, M YCTPAHSIOT HX.

5.6 KoHTpoah Ka4ecTBa Pe3yabTATOB AHAINM3A

KonTtpone kxagecTBa pesynbratoB aHammsa nposBomar mo I'OCT 25086 u apyrum HOpPMAaTHMBHEIM
JOKYMEHTaM.
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KOHTpOb TOYHOCTH PE3YALTATOB aHAIM3a OCYIICCTBIISIOT HE PeXe OIHOTO pa3a B MECHIl, 4 TAKXKE
TIOCJE IUTATENILHBIX TIEPEPRIBOB M IPYTHX U3MEHEHWM, BIMSIONINX Ha Pe3y/IbTaTH aHAIU3a.

B xavecTBe HOpMarWBa TIPH ONEPATUBHOM KOHTPOJIE TOYHOCTH PE3YJIBTaTOB AHAIM3a HMCIIONB3YIOT
3HAYEHUsA HOPMATHUBA KOHTPOJISI TOTPEITHOCTH K, IpUBeIcHHEIE B Tabmmie 3.

HopmatuBbl OnepaTUBHOIC KOHTPOJISA CXOTMMOCTH IS BYX PE3YJLTATOB IapaUICIBHEIX OIIpe/Ieie -
Huit d ¥ BOCIIPOM3BOIMMOCTH JIBYX PE3Y/IBTATOB aHam3a D mpuBeacHEI B Ta0muiie 3.

6 Merton aTOMHO-IMHCCHOHHOTO CIIEKTPAJHLHOTO aHAIM3a ¢ BO30YXIeHHEM
CIIEKTPAa MHAYKTHBHO CBA3AHHOM IIA3MOM

6.1 Meton ananmsa

Meron, ocHOBaH Ha BO30YXICHWM CIEKTpa WMHIYKTMBHO CBA3aHHOM ILIA3MOM C IIOCHEIyIOmIei
pETMCTpAITHE UITYYCHHS CIICKTPATBHBIX JTHHMI (OTOSIEKTPUISCKIM CIIoco00oM. IIpu mpoBeaeHMM aHa-
JIA3a UCIIOIB3YIOT 3aBUCUMOCTh MHTEHCUBHOCTEM CIIEKTPAIbHEIX IMHWM 3JIEMEHTOB OT MX MaCCOBBIX JOJIEH
B nipoGe. IIpoly nperBapuTeIbHO PACTBOPSIIOT B CMECH COJITHOM M a30THOM KHCJIOT.

Mertopn obecrieurMBaeT ONpeAeieHMe MACCOBRIX J0JIeH 3JIEMEHTOB B OJIOBTHHO-CBHHIIOBEIX TIPHIIOSX

B IuamnasoHe, %:
CBHHEI[ —
0JIOBO
ATIOMUHMIA
BUCMYT
XKEJIe30
WHIAH
KaaMMid
M€EIb
MBIIIBAK
HUKETh
CypeMa
IIMHK

ot 0,1
» 0,1
» 0,0005
» 0,003
» 0,0005
» 0,003
» 0,0002
» 0,0002
» 0,003
» 0,0002
» 0,003
» 0,0002

J0
»
»

95,0;
95,0;
0,5;
1,0;
0,5;
1,0;
1,0;
10,0;
1,0;
0,05;
20,0;
0,5.

JlomycKaeTcss MCIOMB30BaTh 3TOT METO/I VIS aHAM3a CIUIABOB Ha OCHOBE OJIOBA M CBMHIIA.
JormycKkaeMEle ITOTPEIIHOCTH PE3YIETATOB aHANN3A MIPUBEACHHI B Ta0mue 4.

Tabonuima 4 — HOpME IOTPEITHOCTH PE3Y/ILTATOB aHAIHM3A (IIpH AOBEpHTEILHOM BepositHocTH P = 0,95)

B mpoueHTax
HawmeHoBaHue anmemeHTa Maccosas gonst aeMeHTa Jlomyckaemasi IOrPEMIHOCTD + A
0Omn10BO, CBHHEIL 0,100 0,012
1,00 0,05
2,00 0,06
5,00 0,10
10,0 0,2
20,0 0,4
40,0 0,6
60,0 0,9
95,0 1,1
BucMyT, MHIUHA, MEIIIBSIK, 0,003 0,001
cypeMa 0,200 0,018
1,00 0,05
2,00 0,06
5,00 0,10
10,0 0,2
20,0 0,4
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B nponeHTax
HaumeHoBaHWe a5eMEHTA Maccosad nons 3IeMEHTa JlonyckaeMas TOrpeImHOCTb + A
ANIOMMHMIt, X€I€30, KAJAMMIA, 0,0002 0,0001
ME/b, HUKEJTb, IIHHK 0,0100 0,0012
0,0200 0,0024
0,050 0,006
0,100 0,012
0,200 0,018
0,500 0,040
1,00 0,05
2,00 0,06
5,00 0,10
10,0 0,2

JUia npoMEXyTOYHBIX 3HAYEHHMI MAacCOBOi JOJM JIEMEHTa TPAHMLIBI MOrPEINHOCTH PaCCUMTHIBAIOT
METOIOM JIMHEHHOW UHTEPHOJSILIMU.

6.2 Cpeacrsa m3MepeHHii, BCIOMOraTeJibHble YCTPOHCTBA, MATCPHANILI, PEAKTHBEI, PACTBOPLI

ABTOMAaTH3MPOBAHHBII aTOMHO-MHACCHOHHBI CIIEKTPOMETP C MHAYKTMBHO CBSI3aHHOM TJIa3sMOi B
KAQueCTBE MCTOYHMKA BO3OYXICHHSA CO BCEMM TPHHAIEXHOCTAMM.

AproH ra3oo0pasHsiii Beicuiero copra mo OCT 10157.

Becrl aHAIMTHYECKHE JIAGOPATOPHEIE BEHICOKOTO KJIACCa TOUHOCTH WM JIOOO0TO THIA € MTOTPEIHOCTHIO
B3BemBanus o [OCT 24104,

Kon6h MepHsie BMecTHMocTHIO 100, 200, 1000 1 2000 cm® o TOCT 1770.

ITnurka smekTprYecKas ¢ 3aKprrroi crmpansio mo F'OCT 14919,

[TuneTKY IpafyrpoBaHHbe BMecTUMOCTHIO 1, 2, 5 m 10 cm® mo TOCT 29227.

Konnueckue koiu6s BMectumocthio 100 cm® mo TOCT 25336.

Crakausl BMecTEMOCTBIO 250 cM® mo TOCT 25336.

Mensypku BMecTuMOCThIO 25 1 50 eM® o TOCT 1770.

Kucnora consaras mo F'OCT 3118, x. 4. u pasoasnenHas 1:1.

Kucnora azoruas o TOCT 4461, x. 4. u pasbasieHHas 1:3, 1:5.

Cwmech KuCI0T (COJISTHOM ¥ a30THOM) B COOTHOIIEHMH 5:1.

Kucnora ceprag mo TOCT 4204, x. 4. u pasbasieHHas 1:4.

Amomuumii He Hixe Mapku A95 o T'OCT 11069.

Bucmyr o T'OCT 10928 mapku Bu(0.

Kene3o BoccTaHOBIEHHOE WM TTOpoinoK xejesunnid mo TOCT 9849.

HWumuii mo T'OCT 10297 mapku Uu00.

Kammuii mo TOCT 1467 mapku ne muxe KnQ.

Mems no I'OCT 859 mapku MO.

MEnibsaK MeTajumyeckuii mo [5].

Hukems o TOCT 849 ne ke mapku HI.

Onoso no TOCT 860 ne mmxe mapxu Ol.

Caunen mo 'OCT 3778 mapxu C1.

Cypsma o TOCT 1089 me mmxe mapku Cy000.

Twuraux mo T'OCT 19807 mapxu BT1-00.

Muuxk mo TOCT 3640 He mmke mapku 110.

CranpapTHeIe 06pasiibl COCTaBa OJOBAHHO-CBMHIOBEIX TipunoeB: [CO 1930-80 — I'CO 1938-80,
I'CO 1926-80— I'CO 1929-80, crarmaprreie oopasitsl mpexnpusaruit (COIT), paspacoranrsie mo TOCT 8.315.

CTaHZapTHHI PacTBOp MHIMS MAaccoBOM KoHIeHTpamuu 1000 MKT/cM>: HaBecKy MHIMS MacCoi
0,1000 T pacTBOPSIOT B 5 cM> COJNSIHOM KHMCIOTH. PacTBOp MepeHOCAT B MEpHYIO KO0y BMECTUMOCTBIO
100 cM> 1 JOMMBAIOT IO METKH BOJIO.

CTaHIapTHHI PaCTBOP MBIILIESIKA MACCOBOM KOHIEHTpammn 1000 MKT/cM>: HABECKY MBILIBSIKA Mac-
coit 0,1000 r pacTBopsmoT npu Harpesarum B 10 cM®> cMecu kmcnor (5:1). PacTBop mEpeHOCST B MEPHYIO
KOJIOy BMeCTHMOCTBIO 100 CM> ¥ JIONIMBAIOT IO METKU BOJIOW.
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CraHIapTHHI pacTBOpP TWTaHA MAaccoBOiM KOHIeHTpamuu 500 MKT/CM>: HaBECKy THTAaHa Maccoit
0,5000 1 pacTBopstoT npu HarpearuH B 100 cM® cepHoit kucnotel (1:4). PacTBOp IEpEHOCAT B MEPHYIO
kon6y BMecTHMOCTEIO 1000 cM3, 10GABITIOT HECKONBKO Kallelbh a30THOM KHCIOTH 0 OGECIBEUMBAHMS
pacTBOpa M JOJMBAIOT IO METKH BOAOA.

CTaHzapTHHI PacTBOP MeM MAcCcOBOi KoHtenTpamuu 1000 Mr/cm®: HaBecky Meau maccoit 0,1000 r
pacTBopsioT B 10 cM® a30THOI KHMCIOTHL. PacTBOp mepeHocsT B MEPHYIO KOOy BMecTUMOCTRIO 100 M u
JOJIMBAIOT IO METKM BOIOM.

MHOT03/IEeMEHTHBIM CTaHIapTHBIA pacTBop (MBOC-1) amoMuHusA, BUCMYTa, KaaMusl, Xeae3a, MeIH,
HHMKEJISI ¥ IIWHKA MACCOBHIX KOHIIGHTpamuii 50 MKr/cM>: HaBeCKM KagMHs M ITMHKAa Maccoif mo 0,1000 T
pacTBopsuoT B 10 cM® asoTHoit xucnorsl (1:3), HaBeCKM aOMIHUS 1 Xene3a Maccoii o 0,1000 r pacTso-
PSIIOT TIpH HarpeBauuy B 15 cm® cMecn kucror (5:1), HaBeCKH BUCMYTa, MEIH M HUKeNs Maccoit o 0,1000 T
pacTBOPSIOT IpH HarpeBaHuu B 20 cM® a30THO# KucaoThl. TToMydeHHEIE PacTBOPHI IIEPEBOAST B MEPHYIO
Kooy BMecTHMOCTBIO 2000 cM>, mo6asmsior 50 cM® CONMSIHOM KUCIOTH M JOIMBAIOT O METKH BOZOIL.

MHOro3JIeMEHTHBIN CTaHAapTHHI pacTBop (MOC-2) MBIIBIKA, MHIMS MAaCCOBBHIX KOHIICHTpallMii
50,0 Mxr/cM>: B MepHYI0 K00y BMecTUMOCThIO 200 cM® BBOZAT 1o 10 cM® CTaHIapTHEIX PacTBOPOB MHINMS,
MBIIIBSIKA, H06aBIOT 40 cM® CONSTHOIM KHCITOTH M JOJMMBAIOT IO METKHU BOZOI.

JUIst IpUTOTOBJICHUS PACTBOPOB C M3BECTHBIMU KOHIIEHTPAIIMAMHA 3JIEMEHTOB JAOIMYCKACTCA HUCIIO/b-
30BaTh ITOCYJAPCTBEHHEIE CTAHIAPTHERIE 00Pa3Ilbl PACTBOPOB METALIOB.

6.3 IToaroroBka K aHaum3y

6.3.1 IIpuroroBieHHe PACTBOPOB IIPOO

J1sl IpOBeACHUSA aHANMM3a OTOMPAIOT HABECKY IPOOKI IIPUIIOS B BUJIC MEIKOM CTPYXKKH MJIM MOPOIIKA
maccoii 0,15—0,25 r (0,10—0,16 r mpu MaccoBoii 1oJie CBMHIIA B ipumnoe Gosee 50 %), moOMeIIaloT B CTAKaH
BMecTMMOCTBIO 50—100 cM> 1 pacTBOpsIOT Npu HarpeBaHWH B 25 cM® cMecu Kucior (5:1). TTomydeHHBIH
DACTBOP TIEPEBONST B MEPHYIO K06y BMecTMMOCTHIO 100 cM’, [oGamIMIOT 2 CM® CTAHZAPTHOTO PAacTBOpa
TUTAHA W JIOJUBAIOT JO METKU BOJOI.

6.3.2 IIpuroToBjicHHE PACTBOPOB CPABHCHHS

Pacteop cpasuenma (PC-0) ¢ MaccoBoit kxoHmeHTpaumeii TMTaHa 10 MKT/cM>: B MepHYI0 KoaGy
BMecTAMOCTBIO 100 cM® 0TOHPpaloT 2 cM? CTAaHZApTHOTO PacTBOPA THTAHA, JOOABISIOT 25 CM> CMECH KHCIIOT
(5:1) u momaBalot no MeTKH Bopoil. PactBop PC-0 mcnoib3yior Kak ()OHOBBIA pacTBOp.

PactBop cpasmeHmsi (PC-1) ¢ MaccoBoii KoHmeHTpammeit cBurma 1250 MKr/cM?, CypBMEI
500 MKr/cM?, mTaHa 10 Mxr/cM®, Memu 20 MxT/cM?: HaBecky cBMHLA Maccoii 0,1250 T pacTBOpSIOT TpH
HArpeBaHHWHU B 20 cm? asorHo# xucot (1:5), HaBecKy cypbMsl Maccoit 0,0500 T pacTBOPSIOT IIpH Harpe-
BaHUM B 10 cM? cmecu xucaoT (5:1). Iloay4eHHBIC PAaCTBOPH HCpCHOCﬂT B MEPHYIO KOJIOY BMECTUMOCTBIO
100 cM3, no6asmsmor 15 cm® consroii kucnors (1:1), mo 2 cM® cTaHAAPTHOIO PacTBOpa TUTAHA M MEIU H
JIOJIMBAIOT IO METKH BOIOM.

PactBop cpasrermnsa (PC-2) ¢ MaccoBoii KoHneHTpammeii ceuana 400 Mxr/cm>, onosa 2000 MKT/CM
ATIOMHHHSI, BUCMYTa, KaJIMusl, XeJIe3a, HHIHS, MG, MBIIbIKA, mIKeJm THUTAHA ¥ IMHKA 110 10 MKT/CM
HaBEeCKY CBMHIIA Maccoii 0,0400 T pacTBOPSIOT NpH HarpeBaHuH B 20 cM> a30THO# KucioTH (1:5), HaBecKy
onosa Maccoii 0,2000 T pacTBOpsIOT IpH HarpeBanmy B 15 cM® cmecn kucnor (5:1). TTonydeHHbIE pacTBOPHI
MEPEHOCAT B MEPHYIO Konby BMecTHMOCTHIO 100 cM®, mo6GaBmstor 2 cM? CTaHZApTHOTO PacTBOpa THTAHA,
1o 20 cM? craHzaprHEIX pacTBopoB MDC-1 u MDC-2 1 I0IHMBAIOT 0 METKH BOJOIA.

PactBop cpasuenusi (PC-3) ¢ MaccoBoii KonnenTpanueit ceuana 1000 Mxr/cm®, onosa 1500 Mxr/cM?,
ATIOMUHUSA, BUCMYTa, KaJMUs, XEIe3a, HHIUA, MCIH, MBIIIBIKA, HAKCISA M IIMHKA no 2 MKr/cM>, THTaHa
10 Mxr/cM>: HaBecKy cBuHLA Maccoii 0,1000 r pacTBOPSIOT IpH HATPEBAHHH B 20 cM® a30THOIM KHCIOTHI
(1:5), HaBecky ojnoBa maccoit 0,1500 T pacTBOpsIOT MpM HATpeBaHWH B 15 cM® cmecu xucnor (5:1).
IMonyuyeHHEBIC pacrnopm TIEPEHOCST B MEPHYIO KOOy BMecTHMOCThIO 100 cM3, moGammsmior 5 cM® constHoi
xucnors (1:1), 2 cM® crarmaprHOTO pacTBOpa THTaHA, M0 4 cM> MPC-1 1 MBC 2 ¥ JOJMBAIOT 10 METKHA
BOIOM.

PactBop cpaHenms (PC-4) ¢ MaccoBoii konnenTpamueii cBunIa 1000 MKT/cM?, aTIOMMHHS, BUCMYTA,
KaJIMHM$, X€JIe3a, MHIMS, MEIH, MBIIbIKA, HUKEIS W IMHKA 10 5 MKT/cM>, THTaHa 10 Mkr/cM>: HaBecKy
cBuHIa Maccoii 0,1500 r pacTBOpSIOT TIPH HArpeBaHWH B 20 cM?® asoTHOI mcnom (1:5). MoayyeHHBIH
paCTBop TIEPEHOCAT B MEPHYIO KOJIOY Bmecmmocrmo 100 cM?, nobasmstior 22 cM? comstHoi kucaoTH (1:1),
2 cM® cranmapTHOro pactBopa THTaHa, o 10 cM® pactBopoB MDC-1 u MDC-2 U IONHBAIOT O METKH
BOJIOIA.

PacTBOp cpaBHeHmI (PC-5) ¢ Macconoﬁ KOHIIEHTpauueii o7108a 1000 MKr/cM>, cypbMBI 250 MKT/cM,
tutaHa 10 Mxr/cM3, memm 100 MKI‘/CM HaBecky osioBa Maccoit 0,1000 r u cypeMmmr Maccoit 0,0250 r
PacTBOPAIOT NpH HarpeBaHuM B 20 cM> cMecH kucnot (5:1). TTomydeHHBI pacTBOp MEPEHOCAT B MEPHYIO
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Konby BMecTmocThio 100 cM?, no6asnsior 5 cM> comsoit kucnorsl (1:1), 2 cM® cTaHZapTHOTO PacTBOpA
tuTaHa, 10 cM? CTAHIAPTHOTO PacTBOPa MEIM M ZOJIMBAIOT O METKU BOIO.

6.4 IIposenenme ananmsa

IToAroToBKY CIEKTPOMETPA K BHIIOJHCHHMIO AHAIM30B IIPOBOIAT B COOTBETCTBUYM C MHCTPYKIMEH 110
SKCILIyaTalMK M O0CIyXMBAHMIO CIIEKTPOMETpa. MHCTpYMEHTAIBHEIE ITApaMETPhl CIIEKTPOMETPA M PaCXO,
aproHa YCTAHABIMBAIOT B IPEACIaX, OOCCICUMBAIOIIMX MAKCHUMAIBHYIO YYBCTBUTEILHOCTb OIPENCICHMS
MAaCCOBHIX JIOJIEH 3JIEMEHTOB.

PexoMeHryeMBIe aHATHTHYCCKUE JTAHWHU TIPUBEISHE B TA0aMIe 5.

Taonuima S5 — PexoMeHIyEMEBIC AaHAUTUYCCKUC JTHHUH

HaumMeHoBaHve 35ieMeHTa JImHA BOMHBEI aHAIUTHYECKOM JIMHMM, HM

OnoBo 317,510
CauHeI 405,780
AymoMuHU R 396,152
Mzrnuesax 234,984
BucMmyT 306,772
Wit 230,606
Kammuit 226,502
Mens 324,754,

510, 550
Keneso 259,940
Hukens 341,470
CypsMa 231,147
Huuk 213,856
THTaH — JTUHUSI CPABHEHUS 337,280

JlomycKaeTcs MCIOMb30BAHUE IPYTHX aHAIMTHYCCKHX JIMHUI TIPH YCIOBHH TIOIyYCHEAS METPOJIOTH-
YECKHX XapAaKTEPUCTUK, OTBSUAIOIINX TPCOOBAHUAM HACTOMINEIO CTAHIAPTA.

ITocnenoBaTeabHO BBOAAT B IUIA3MYy PACTBOPHI CPABHEHHMS M C TIOMOIIBIO CIECIMAIBHON MPOrpaMMBbl
METOJOM HAMMEHBIIMX KBAIPATOB IIOIyJYalOT IPAIyHPOBOYHEIC XapaKTCPUCTHKH, KOTOPHIC BBOIAT B JIOJ-
ToBpeMeHHYyI0 amsith OBM B Bue 3aBucuMocTH. MaccoBylo KOHLEHTpaLuIO /-ro anemenTa C, MKT/cM>,
omnpeensior no GopmMyne

Ci= A+ Bl /I, (M

e A, B — k03 GUIMEHTH PETPECCHH TS i-TO BJIEMEHTA, ONPEACASIEMBbIE METOJJOM HAMMEHBIIMX KBaj-
paroB;
I; — MVHTEHCUBHOCTb CIIEKTPAIBHOMN JIUHUY i-TO DJIEMEHTA;
I 73— UHTCHCUBHOCTD JIMHUHU CPABHCHMUSA.

PacTBOpHI aHATM3UPYEMBIX MPOO TOCIECIOBATEILHO BBOMAT B IUIA3My UM M3MEPSAIOT MHTCHCUBHOCTh
AHAIMTHICCKUX JIMHUI OIPEACISIEMBIX 3JIEMCHTOB. B COOTBETCTBHM C MPOrpaMMOii JJIs1 Ka&XAOTO PacTBOpa
BHITOJTHSAIOT HE MEHEe IBYX M3MEPEHU WHTEHCHBHOCTH M BRIYHUCISIOT CpeAHEee 3HAYEHHUE, TI0 KOTOPOMY C
HOMOIIBIO TPALYAPOBOYHOM XaPAKTEPHCTHKH HAXOIST MAacCOBYIO KOHIICHTDPAIMIO 3JE€MEHTa (MKT/CM’) B
pacTBOpe MpoOHI.
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6.5 Obpaborka pe3yasTaros
MaccoByio 00 onpenensaeMoro eMedTa X B npobde, %, BRMHCIAIOT 10 (hopMye

N o A
X= io00 - 1000 100 @

rme C — MaccoBasi KOHIIEHTPalMs 3JIEMEHTA B PacTBOpE MpOOBI, MKT/CM3;
V — 06BeM pacTBopa mpoOkI, ¢M3;
m — Macca HaBECKH IPOOHI, T.
MaccoBrie 0/ ONpeAcHIeMBIX 3JIEMEHTOB B IPo0e M X cpeaHeapuPMeTHIecKue 3HAUYCHHUA CIH-
THIBAIOTCA C DKPaHa MOHHWTOPA WJIH JICHTH TEYATAIONIETO YCTPOMCTBa,
VYuer Macchl HaBeckH, pa306apiicHHs P00 M APYrUX MEPEMEHHBIX NIAPAMETPOB MPOBOIAT aBTOMATH-
YEeCKM HA CTAIHH BBEICHHS AHAJIMTHYCCKON MPOTPaMMBI B KOMITBIOTED.
3a pesyibTaT aHam|M3a PUHUMAIOT CpeaHeapu(METHIECKOE ABYX PE3YJIETaTOB MAPAJUICIbHBIX OTpe-
JICIEHHM, €CIIA PACXOXICHHAEC MEXIY HUMH HE IIPEBHIIACT 3HAYCHHS HOPMATHBA OICPATHBHOIO KOHTPOJIS
CXOIUMOCTH d, IPUBEIECHHOTO B TA0MMIIE 6.

Ta6numa 6 — HopMaTHBEI ONEpATHBHOIO KOHTPOJIS KAYECTBA PE3YJIHTATOB aHAJM3a (IIPH JOBEPHTCILHOM
BepossTHocTH P = 0,95)

B nmponenTax
Hopmarus onepaTtiBHOTO KOHTPOJIS
MaccoBadg mpons HopMmatus KOHTpPONS
HavmeHoBanwme anemeHTa SMEMEHTa norpemrocTn K
cxomamoctt d Bocnponslls)ommocm
OJ10BO, CBHHEI] 0,100 0,008 0,010 0,010
1,00 0,05 0,07 0,04
2,00 0,06 0,08 0,05
5,00 0,10 0,14 0,08
10,0 0,2 0,3 0,2
20,0 0,5 0,5 0,3
40,0 0,8 0,8 0,5
60,0 1,2 1,2 0,7
95,0 1,5 1,5 0,9
BucMyT, MBIIbIK, WHIWIA, 0,003 0,002 0,002 0,001
cypsMa 0,200 0,018 0,025 0,015
1,00 0,05 0,07 0,04
2,00 0,06 0,08 0,05
5,00 0,10 0,14 0,08
10,0 0,2 0,3 0,2
20,0 0,5 0,5 0,3
AMOMWHIM, KagMiit, Xene30, 0,0002 0,0002 0,0002 0,0001
MEIb, HAKCIIb, IIMHK 0,0100 0,0011 0,0015 0,0010
0,0200 0,0021 0,0030 0,0020
0,050 0,006 0,008 0,005
0,100 0,011 0,015 0,010
0,200 0,018 0,025 0,015
0,500 0,040 0,060 0,035
1,00 0,05 0,07 0,04
2,00 0,06 0,08 0,05
5,00 0,10 0,14 0,08
10,0 0,2 0,3 0,2

JInsa TIpOMEXYTOUHBIX 3HAYEHWM MAaCCOBOM TOJIM 2JIEMEHTA OITYCKAEMEIE PaCXOXIEHUSI PACCUMTHI-
BalOT METOJIOM JIMHECIHOM MHTEPIIOISIITUH.

[Ipu nonydeHnn pe3yabTaTOB NAPALISIBHBIX OTIPEAEICHHIN ¢ PACXOXICHUEM 00JIee I0ImycKaeMoro d
aHaym3 MPOOH ITOBTOPSIIOT.

[Ipy MOBTOPHOM NIPEBHINICHHHA HOPMATHBA OTICPATHBHOTO KOHTPOJIS CXOAMMOCTH d BHISICHSIIOT IIPH-
YWHBI, TPUBOJALINAE K HEYIOBICTBOPUTEIBHEIM PE3Y/IBTATAM AHAIN3A, M YCTPAHSIOT HX.
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6.6 KonTpoas KavecTsa pe3yhTaTOB AHANM3A

KonTpons KauecTBa pesdynbrarop aHanmsa nposogat mo NOCT 25086 w apyrum HOpMAaTMBHBIM
JOKYMEHTaM.

KoHTpO/Ib TOYHOCTH PE3YJITATOB aHAJIM3a IPOBOIAT HE PEXe OTHOTO pa3a B MECSIl, a TAKXKe MOCJIe
IUITUTEIBHEIX TIEPEPHIBOB M APYIrHMX H3MEHEHMM, BIMSIONMX HA PE3YJIBTAThl aHAIU3A.

B xauecTBe HOPMATHBA NpPH ONEPATMBHOM KOHTPOJIE TOYHOCTH PE3YJIETATOB aAHAIM3A MCIIOIB3YIOT
3HaYEHHs HOPMATHBa KOHTPOJS NOTpelHOCTH K, MPUBEACHHOIO B Ta0ymue 6.

HopMmaTtuBH BHYTPEHHETO ONIEPATHBHOTO KOHTPOJISI CXOMMMOCTH IS IBYX PE3Y/ILTATOB NMAPaLICHBHBIX
ompeneneHuii d ¥ BOCTIPOM3BOIUMOCTH JIBYX PE3yJILTaTOB aHaiM3a D npuseaeHsl B Tabmuue 6.
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IMPHUIOXEHHUE A
(pEKOMEHIyEMOE)

Vca0BAs NPOBEICHAA AHANA3A W TEXHAYECKHE XAPAKTEPHCTHKHE NPHGOPOB

Taonuima Al

Anmnaparypa, KOHTPOIMPYEMEIE

[apaMeTpEl Cnextporpad CrieKTpoMeTp
Tum mpubopa WCII-30 IPDC-36 (40, 41, 51), MDC-4 (6, 8)
T'eneparop, THI WUTr-3, UBC-23, YI'D-1(4) HT-3, UBC-23, YI'D-1(4)
Cwua Toka, A 1,5—4,0 1,5—4,0
EMKoOCTh, MKD 0,005; 0,01; 0,02 0,005; 0,01; 0,02
HWHaykTHBHOCTE, MI'H 0; 0,01; 0,05; 0,15; 0,55 0; 0,01; 0,05; 0,15; 0,55
AHUTUTHYCCKUI ITPOMEXKYTOK, MM 1,5-2,5 1,5-2,5
IIupuna wem, MM 0,015—0,025 0,015—0,025
BpeMsi 5KCIIO3MIINH, C 20—60 320

ITPUJIOXEHHUE b
(crpaBoYHOE)
Bubsmorpagmus

[1] IIpaBmia ycTpoiiCTBa 3IE€KTPOYCTAHOBOK, YTBEPXICHHEIC I1aBrocanepronan3opom, 1985, 6-¢ uan,

[2] TIpaBuna TeXHWKU OE30MACHOCTH IPU SKCIUIYATAIMM YCTAHOBOK IOTPEOMTENEH, yrBepXneHHRIC IaBrocanepro-
HamsopoMm 21.12.84, 4-¢ usm,

[3] CHUII 2.09.04—87 AmMUHMCTPATHBHEIC M OLITOBHIC 3MAHMS
[4] TY 6-17-678—84 DOTOILIACTHHKH CIIEKTPOrpadUICCKHE
[5] TY 113-12-112—89 Mbnubsik METALIMIECKUIA JjIsI TIOIYIIPOBOAHHUKOBEIX COSTHHEHWH, OC. 4.

IMPUIOXEHHWE B
(cpaBo4HOE)

HopMaTuBHBbie JOKYMEHTDI, JeiHcTBYIomme HA Tepparopun Poccmiickoii ®enepanmn

1 TIlpaBuia SKCIUTyaTallMH 3JICKTPOYCTAHOBOK IOTpeOMTEINICH, yrBepXacHHERIC I 1aBrocaHepronan3zopom Poccuu
31.03.92, 5-¢ u3m.

2 Tlocranomnenue Munrpyaa PD ot 30 mexabps 1997 r. Ne 69 «O6 yrBepXICHMHM THIIOBHIX HOPM OECIUIATHOM
BHIIAYM CHCLHHATBHOM ONCXKIBI, CICIHAIbHOM OOYBH M JAPYIMX CPCIACTB WHAMBHIYAIHHOM 3alIUTHI paOOTHHKAM
CKBO3HEIX MPOGECCHil H TOJDKHOCTEH BCEX OTPACHEC SKOHOMUKI»

3 MU 2335—95 BHyTpeHHHII KOHTPOIb KA9CCTBA PE3YIHTATOB KOJUICCTBCHHOIO XMMHICCKOIO aHAIN3a

14



T'OCT 1429.14—2004

YK 621.791.35:669.65/4:543.06:006.354 MKC 25.160.50 B59 OKCTY 1709

KimoueBrie CJIOBa: NPUIIOM OJIOBSHHO-CBUHIIOBEIE, 3JIEMEHTHI, OIPEACICHUE MACCOBOM JIOJIM, aTOMHO-
SMMCCUOHHBIN CIEKTPAJIbHBIN aHAJIM3, UICKPOBOM pa3psii, MHIYKTUBHO CBS3aHHAA IUIa3Ma
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