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OBJIACTDH NTPUMEHEHU A

MeTomiKa npeHa3HavyeHa Ul ONpee/IeHHI MbIIIbAKA H CYPhbMb! B FOPHBIX
[opoAax, pyAHOM ¥ HEPYAHOM MHHEPANLHOM ChIpbe, NPOAYKTAX €ro odorauleHusa
H nepepaboTKH, oTBajlaxX, MPOMBIMUIEHHBIX OTXOJAX FOPHOACOLIBAIONEro, CTPOH-
TeIbHOTO H TETUIOIHEPTeTHYECKOro ITPOH3BOJACTRA. [OYBAX, UNAX, MOHHLIX OTIO-

CCHHSX NIpH coaepxanuu oT 0,2 o 20 Mr/kr.

1 IPUHIIUII METOJIA

Merto/1Ka 0CHOBaHa HA oOpa3oBaHI{ apCHHA H CTHOHHA MOocHe Pa3sIoKEHM
AHANM3MPYEMOH POOH! 1 NTepeBEACHHS €€ B PACTBOP, BBEACHHH apCHHa H cTHOUHA
[IOTOKOM aprosia B Harpethif KBApPLEBBIl aTOMU3ATOp M H3MEpPEHMH BETHYMHB]
ATOMHOI'O IOI'MOUICHUA aTOMaMy OUPCICHACMBIX 3IeMEHTOB, 00pa3yionHMIcy B
[MpoLecce TEPMUYCCKOH THCCOLUHAIIHH BOAOPOIHBIX COCHHEHMI JIeMEHTOB.

B KaueCTBe BOCCTAHOBHTENS MBIULAKA H CYPBMBI IO apcHHA H CTHOHHA HC-
1ob30BaH SopruapHa Hatpud NaBH,, xoTophiit sBagercd Y(QpQEeKTHBHBIM BOCCTa-
HOBUTENEM M HE COJEPXHT MBIIUBSIK H CYPLMY BBIIIE lIpeAena HX oOHapyXeHHS
JAaHIbIM MCTOJOM.

Peaxkis BOCCTaHOBICHAS MBIIIELAKA [TPOTCKAECT CAEAYIONMM 00pa3oM:
NﬁASOz + NHBH4 + HCl ,[UI —> ASH;; + NHBOQ + NaCl + Hg

Jins nosnnoro Boccranosyenua SKV) jo Sb(IIl) neobGxoummo sBsecv J0-
[NONHUTENBHLIA BoccTaHOBUTENL - 10%-HbI# pactBop KI, coacpxaipit 1%-Hyto

aCKOpOHHORBY IO KHUCIOTY.



TMMH/A 4 16.1:2.2:3.17-98 Hamamme 2004 1

Ha atoMHo-aGcopOLMOHHOC ONIPSACHIEHHE MBIILSIKA M CYDEMBI C 1Ipe/IBapH-
TEILHRBIM BBLIJIEACHHEM THAPHAOB OKA3hIBAIOT BIUAHIE CICAYIOUME GaKTOPLL. TeM-
liCpaTypa aToMH3alMHK, KOMMUECTBO pacTBOpa, MOMEHIEHHOTO B peakTop, KHCIOT-
HOCTb aHAIM3MPYEMOro pacTBOpa, KOHIEHTPAIMA OCHOBHOIO H AOTIONHUTEIBLHOI'O
BOCCTAHOBHUTENSL M pacxoll aproHa Ha cTajsx MPOXYBKH H mpoiecca ryjpoodpa-
30BaHUAL.

C pocTOM TeMmepaTyphl NPOLIECC aTOMU3AIMH PE3KO BO3pacTaeT, A0CTUrasl
mMakcumyMa 1tpu 830-900°C mna As u 900-1000°C g Sb (mpunoxenue 1, puc.1a)

KomyecTBO pactBopd, NOMEIIACMOr0 B PEaKTop, ABIACTCS KPUTHHECKUM
[apaMeTpOM V1A MbIULIKA W MajI0 CYLIECTBCHHBIM IT4 CYpbMb (NPHIOXEeHHE 1,
puc. 16). Obbrmo uenounsyor 5w 10 ey’ pactsopa, yTo ofeclicyMBacT J0CTd-
TOYHYIO YYBCTBUTEILHOCTE U TOUHOCTD ONPEASTICHUS 3THX 3/1€MEHTOB

HM3meHeHue KHCIOTHOCTH pacTBopa B uHTepBane 0,1-6,0 M no HCI wis
Muimibsika ¥ 0,3-5,0 M no HCl pia cypbMbI He OKasnhBaeT BAMSHUSA Ha MPOLIECC
rHApooOpaloativd (MpuiioxxeHue 1, puc.1B). KHCIOTHOCTE aHANU3UpyeMbIX H
CTRHAQPTHBIX PACTBOPOB JOMKHa ObITH OJHMHAKOBOH (B HACTOAUICH METOXMKE MC-
110JIb3YIOT PacTBOPBE KHCIOTHOCTHIO 0,4 M no [HC).

C yBenuuyeHneM KOHUEHTpalMd pactBOopa OOPruapHia HaTpHs BO3pACTaeT
cTCliCHD 1tepexoia As B AsHjy # Sb B SbHj (mpunoxenue 1, puc. 1r). [lpu nenons-
30BaHHUH 5 WiH [0%-HOro pacTBopa BOCCTAHOBUTESIIA YYBCTBUTENBLHOCTh ONpeie-
JIEHUSS MBIIIBAKA H CYpPbMbl NPAKTHYECKH HE MEHSIETCH, YTO CBUJIETEILCTBYET O
MOJTHOTE Ipouecca rupoodpasopaHds B stux yeinosuaX (10%-nni#t pacTBop npu-
MEHSIOT IIPH aHATH3E PACTBOPOB, COACPKAUMX MELIAIONIME 3NEMEHTDI (11.9.)).

Pacxon aproma B npouecce rujpoodpa3oBaHUd CYINECTBEHHO BJIMACT Ha
QY BCTBUTEABHOCTH H TOMHOCTD CIPC/IC/ICHHS MbIIILAKE H B MCHBLICH CTENEHH - Ha

ONpEieIeHMe CYpbMBE (Mpriioxerme 1, puc. 1x).
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C yselMueHHeM IT0TOKA aproHa aroMHOe IOIVIOIEHHMEe MBINIbsKA PE3K0 I1a-
JAET, TIPHIeM MakCHMallbHas Yy BCTBUTENLHOCTL HaONMIOAAaCTCH IPY MHHIMATILHOM
€ro pacxoxe¢. ITo4HOCTH ONpe/IencHia 3aBMCHUT TAKXE OT Pacxo/a aproHa Ha cTa-
JMH IPOYBKH.

Jins npeapsapuTelbHOro BocctaHopnenna Sb (V) xo Sb (I11), a takxe wis
NOBLILNIEHMS UIOHUPATENLHOCTH ONPEACACHUS MBIIIBSIKA U CYPbMBI HCIONL3YIOT JO-
[OMHUTENBHBIT BOCCTAHOBUTENS - {0%-HuE1 pacTBOp MOAMAa KAIWA, COJIEPKAIIEro

1%-Hy10 aCKOPOHHOBYIO KHCIOTY.

2. IPUNIUCAHHBIE XAPAKTEPUNCTHUKU IIOTPENIHOCTU
U3MEPEHNH H EE COCTABJISIOIIUX

Hacroamas Meroauka obeciieyuBaeT NojyyeHHe pe3yabTaToB H3MEPEHHH ¢
MOTPEILIOCTBIO, HE HPEBBIIIAIOMEH 3HAYSHHI, 11pHBEeASHHDIX B Tabnuie |.

3HayeHUA OKa3aTels TOYHOCTH MEeTOAMKH KCIIONb3YIOT MPHU:

- O(OPMIIEHHU peE3yNb1aTOB HIMEPEHHH, BbllaBaeMbIX JabopaTopuei;

- OLIEHKE JEATENIbHOCTH a0opaTOpHit Ha Ka4YeCTBO HPOBEACHUS HCITLITAHMIA,

- OLIEHKEC BO3MOXHOCTH HCITOJIL30BaHMA Pe3YyiIHLTaTOB HIMEPEHUN ITpY peain-
3al(MH METOAMKH B KOHKPETHOH nabopaTopHi.

Tabamnua l
JHana3oH U3MEPEHUH, SHaUYCHM rToKa3aTe/ielt TOUHOCTH, BOCITPOH3BOAUMOCTH H
NOBTOPAEMOCTH
HamumenoBanue [Tokasartenn TloxazaTenp [Toxazarenp

TOUHHOCTH
(rpaHAIBI OTHOCH-
TeALHON nOIpeiiHo-
CTH HPH BEPOATHOCTH
=0,99%), 13, %

ONIPCHECHIEMOTO
KOMIIOHCIITa Y
AMAIIA30H HIMEDE-
ML, MIY/KT

[IOBTOPACMOCTH
(OTHOCHTENbHOE CPeN -
HE KRAPATHUCCKOS

OTKAOHSHUE TOBTO-
PREMOCTH).O, Vo

BOCIPOH3BOAUMOCTH

(OTHOCHTEABHOE CPEJL-
HCKBAAPATRIECKOE OF-
KIIOHCHHC ROCIPOH3BO-
JIUMOCTH), OR, Yo

MbliIbIK
ot (0,2 go 20 B, 21 30 | 60

-— I A
CyposMa F
o102 no 20 k. | 21 ] 30 60
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3 CPEJACTBA USMEPEHHNH, BCIIOJIMOTATEJBHOE
OBOPYJOBAHMUE, MATEPHAJIBI, PEAKTWBLI

3.1 Cpexcrsa usmepennii, o6opyaoBasie 1 MaTepHaibl
- ATOMHO-20COPOIMOHHKLIHA crieKTpodOTOMETD JIIOOOH MapkH, HMEIONMH B

KOMIUIEKTE TMJIPHIHYIO YCTAHOBKY B CACKYIOLEH KOMIUISKTAIHH:

- ATOMU3aTOD (INEKTPOHArpeBaeMas KBaplieBas sueika co CheMHBIMIH KBap-

1I€BHIMHM OKHaMH C PeryJIHRPOBKOM TeMIIEPATYPHI O 1000");

- AHaJIUTHYECKHE MOIYyNb  (TNOJMIIPOIMMICHOBLIA PEaxiMOHHBI COCYA

Ha 100 cM’, MATHMTHAs MemIanka ¢ YCTpOHCTBOM /1S NepeMemMBaHUS ITpoOkl ),

- KoHTrpormupylonmui Moaysts (4 aHaTMTHYECKUE NIPOrpaMMel ¢ BPEMEHHBIM

yHTepBasoM oT S0 xo 120 cek.).

- Becnr nabopaTopurle moforo Tvia, Hanpumep BJIP-200, T'OCT

24104-2001.
- Tupu, FOCT 7328-2001.

- JlaMiTit CrieKTpalibHbIE, HANYHAKOIME CIICKTP MbINIbiIKa (CYPbMBI).
- Numerky rpagyvpoBaHHbie BMECTHMOCTHIO 1, 2, 5, 10 o, 2 Kiacca Tou-
wocty, 'OCT 29227-91.
- Konbw1r Mepubie 1-30 (100, 1500)-2, TOCT 1770-74.
- Hwmapsl Mepubie 1-10, TOCT 1770-74.
- Crakans! B-1-300 TXC, I'OCT 25336-82.
- Turnu creknoyriepogpie CY-2000.
- CTakaHs! ITONM3THIIEHOBIC.
- [IOMA3ITHNECHOBHIC COCY JIbI € 3aBUHYUBAIONMICHCS KPHIIKOH.
- MydenrHaa neus moboro THna.
- bimtka yiextpudeckas, ' OCT 149]19-83.
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- ocynapcTBeHHbIE cTaHAAPTHEIE o0pasit cocTasa ['CO ¢ aTTrecToOBaHHBIM
cojlepkaHreM MbIIBIKa H cypbMbl oT 0,2 no 20 Mr/kr, ycTaHOBAEHHBIM C Orpel-
HOCTBIO aTTeCTalMHM HE3HAUMMOHM I10 CPaBHEHUIO ¢ NOTPEIHOCTHIO METONMKH
(tabn.1). 'CO momxHB! OBITH OIMH3KMMU 110 COCTABY H COJACPXAHUIO MBUIBSKA H
CYPhMH K aHATHIUPYEMBIM ITPoOaM.

- CTanAapTHbic 00pa3Lbl COCTaBa PACTBOPOB CYPbMB! M MBIIILAKA C [TOTPent-
HOCTBIO aTTECTOBAHHOrO 3HayeHusA He Oonee 1% npu P=0,95. Maccosnie xornieH-
TpaLy¥ B CTAHAAPTHOM 00paslie pacTBOpa JOMKHBL GHITh He MeHee 0,5 Mr/eM | He
Gonee 2.0 Mricm

JlormyckaeTcst HenofAb30BaHue APYIUX THIIOB CPEJCTB WIMEPENMIA, TOCY bl
BCIIOMOTATENHHOTO 0COPY JOBAHMS, B TOM YHCIIE HMIIOPTHBIX, C XapaKTepUC THKAMU

He XYyXe, yeM Y NPUBCACITHNIX B 11. 3.1.
3.2 PeakTHBbI H MATEPHAT DS

- Congxas xkucnora, [OCT 3118-77.

- AcxopOuHoBas kuciota, 1Y 42-26-68-89.

- Hatpust ruapoxcua, FOCT 4328-77.

- Tpunon b, F'OCT 10652-73.

- Kamust woun, 'OCT 4232-74.

- Kayms niepManranat, | OCT 20490-75.

- Hatpust Goprinsipua NaBH,, TVY-6-02-656.

- Boga muctwmmuposannag, I'OCT 6709-72.

- Boaa OmaucTeiuHpoBatHas. B CTEKIISIHHYI0 KOOy arnraparta Jia nojayye-
HUMS GHIUCTHUIATA HAMHBAIOT JUCTHIUTHPOBAHHYIO BOMY, A0GaBASIOT 2-3 cM ie-
JIOMHOT'O PAcTBOPA 1IEPMAHI@HATa KAJIMS H OCYMECTBISIOT IePeroky. XpaHsaT He

Gonee 10 nueit B HONUITHNEHOBOH IIOCYAE.
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- Apron, 'OCT 10197-70, B Ganuione, CHaOXEHHOM pely KTOPOM.

Bee peaxTiBbl, MCHIONIB3YEMEle U AHAMU3A, JOTAHBI ObIThH KBaTUPUKAUH
Y g.a. Wik X.9. Jfonyckaeres McOoNb3CBAaHUE PEAKTHBOB, H3TOTOBICHHEIX [0 JAPY-
roil HOpMAaTHUBHO-TEXHUYEeCKOH ROKYMCHTAIMH, B TOM YHCjIe MMIIOPTHHIX, C KBa-

nHpukalyen He Huxe Y./.8.

4 YCJIOBHUS BE3OIIACHOI'O INPOBEJAEHHUA PABOT

4.1 TIpy BLUIONHEHMH aHANH308 HEOOX0MMMO COOTIOAaTh TPpeOOBAHMS TEX-

HUKH OGe30macHOCTM  Iipy pabGoTe ¢ XuMMueckuMM peaxtdBam o [OCT
12.1.007-76.

4.2 Dnexrtpobe3onacHocTy NpH pabore ¢ 3nekTpoycraHoBkaMu no ['OCT
12.1.019-79.

4.3 Opranusaimg oOyvyeHus paboTtalomux OesorracHoctd TpyAa no ['OCT
12.0.004-90.

4.4 IlomenicHue nadopaTopud AOMXKHO COOTBETCTBOBATL TpeOOBAHUAM II0-

xapHoit 6e3onacHoctd 1o ['OCT 12.1.004-91 4 umMers cpeAcTBa NoXapoTyuieHus
o ['OCT 12.4.009-83.

5 TPEBOBAHHUSA K KBAJH®UKAIMHU OIIEPATOPOB

BBOIOJIHEHHE HIMEPEHMR MOXKET MPOH3BOAUTD XUMHK-QHIMTHK, BIANCHO-
MMH TEXHUKOM aTOMHO-80COPOIMOHHOIO aHAIM3a, M3YUMBIIMHA HHCTPYKIGO 1O
padoTe ¢ COOTBCICTBYIOIMMH NpulopaMit H OCBOMBIUMA HACTOSIMYIO METOAMKY

BLITOTHEHUS UIMEPESHUN.
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6 YCJIOBHUA BHIIIOJHEHUSA USMEPEHN

[Ipy BpmOAHEHMM M3MepeHini B Na0opaTopUM ROIKHBEL OBITH COOMIOACHME

CleAyIOLEe YCI0BUS:
Temniepatypa OKpyXarolero Bo3ayxa (20+£35)°C;
OTHOCHTeAbHAS BIaXHOCTh He 6onee 80% nipu t=25°C,;
ATMocdepHoe AaBleHUe (84-106) x11a;
YacTora NEPEeMEHHOro ToKa (5021) I,
Hampspkense B ceTH (220+22) B.

7 OTBOP, IOAT OTOBKA U XPAHEHHE ITPOb

O16op 11po0 roussb 1poBoaT 8 cooTBerersuH ¢ ['OCT 17 4.3.01-83;, TOCT
17.4.4.02 -84 n 1'OCT 28168-89, noxurrx ornoxenit o IOCT 17.1.5.01-80.

[Tpu orbope npod cocTaBisAeTCa COIPOBOJUTENLHLIH JTOKYMEHT MO YTBED-
KAeHHo# dhopme, B KOTOPOH yKa3biBacTes:

- I1e)Ib aHaJH3a,

- MECTO, BpeMa 0T00pa,;

- HOMeEp NpoOkI,

- JOJDKHOCTD, (paMMIHg oTOMpaloIero npoon, Aara.

[ToaroToBKY U Xpadeuic pod BLINCAHSIOT B cooTBETCTBIH ¢ OCT

41-08-249.

8 [IOJArOTOBKA K BBIITOJJHEHHIO U3MEPEHU A

8.1 IloagroToBKa npubopa K padorte

[loaroroBky npudopa X padoTe H ONTHMH3AIMIO VCIOBHI U3MEDPCHUS TIPO-

U3BOMST B COOTBETCTBHH ¢ patoyelt HHCTPYKIBIEH 110 dKcnyaTaiy npubopa.
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ITpuGop xoMkeH OLITH TTOBEPEH.

biiox-aHanu3aTop yCTaHaBIHBACTCS Ha MECTS y3Na IOPelIKU H COCTOMT U3
[IporpeBaeMont XBaplieBoi AMeHXH, MATHHUTHON MCIIAIKY U y3/1a PaKI[MOHHOIC CO-
cyna. Ksapuenasg TpyOxa (aTOMH3aTOP) TEPMETHYHO 3aKPHITA C IBYX CTOPOH XBap-
LEBBIMH CTEKIIaMH, 3aKphbiTad cHcTeMa NPEefoTBpallacT BOCIUIAMEHEHUE BOAOPOAa
Ha KOHIlAaX TPYOKH H CIIoCOOCTBYST YBEIMYEHHIO CTAOMIBLHOCTH B BOCTIPOU3BO M-

MOCTH PE3yIHLTATOR ONpEACTSHUS.

biox-ynpasjiicHUs COCTOMT U3 Hacoca s pearcHToB (NaBH,), perynsropa
ITOTOKa MHEPTHOTO rasa, MCTOMHUKA MMHMTAHKMA A Harpepateid suyelkd U apToMa-

THYECKOI'O YCTPOHCTBA BBITONTHEHUS IIPOrPaMMBI.

FIMerores yeTelpe aHaIUTUYECKME NporpaMMbl, KaXjass U3 KOTOPBHIX BKIIIO-
yaeT B ¢e0sl CNSAYICHME ONepAlMY: YAANCHHUE BOIAYXE M3 CHCTEMBI ITYTEM IIPOAY-
BaHHUA €€ aproHOM, BKMOYCHHME CaMOITICLia U MellUaslKy, BBEJCHHE pacTBopa Oop-
r’vipyvja HAaTpHa, [IEPEeKMOYCHHE TTI0TOKA HHEPTHOIO ra3a Ha APYroH peXuM U Bhl-

KNMIOUYEHHUE KA.

8.2 Ilpuroros/ieniie BCIOMOraTeIbHbIX PacTBOPOB

8.2.1 Conanan kucnoma, pazoasnennan 1:30.

K 300 cm JMCTUWUTHPOBAHHOMK BoAbl Mpudanisiot 10 cM> COMISHOM KMUCHOTHI.
CpOK XpaHEeHHs He OrpaHMyeH.

8.2.2 Conanan xucioma, pazbassiennan 1:60.

K o6BeMy cOnIHOR KHCIIOTH, pa3basiieHHoi 1:30 npubarnsnoT paBHBIH 005-

eM JUCTHWLIMPOBAHHOH! BOIbl. CPOK XpaHeHs He OFPaHHUCH.



Himamie 2004 r INH1 P 16.1:2.2:3.17-98

8.2.3 Hampus zudpoxcua, 2,5 u 10%-nvie pacmeopst.

Hasecky cootBercTBeHHO 2,5 1 (10 r) rHApoKCHaa HATPHS NOMEIMIAIOT B IO-
JTUATIICHOBBIN (Wl TeIOHOBBET) cTakaH ¥ pacTBOpsIOT B 100 CM GUTUCTIILTH-
POBaHHOM BOJBI, XPaHAT B INOIMHMITHIIEHOBOM COCYJZIE ¢ 3aBMHYMBAIOMIEHCS Kphilli-
Koit. [IpH3HAKOM HEIPUTOIHOCTH PACTBOPA K MPUMEHEHMIO ABASETCH €ro oMyT-
HEHHUE.

8.2.4 Hampus 6opeudpud NaBH , 5 u 10%-nvte pacmsoper.

Hasecky coorBerctBerno S 1 (10 r) Sopruapuza HaTpHs 1MoMEAOT B IONH-
YTHIIEHOBBIH WM TedIOHOBbI cTakaH, pacTBopAoT B 100 e 2,5%-HOro BOJHOIO
PAacTBOPA THAPOKCHAA HATPHA H QHILTPYIOT. PacTBOp roToBAT B IE€HL NpUMEHE-
HUA.

8.2.5 Kanua iwooud, 107%-nstut pacmeop, codepyicamuii ackopbunoey1o Ku-
cromy u mpiton b,

Pacteop Kl vcnoab3viOT B kadecTse BoccTaHoBHTeNns. Hagecky 5 r ftomunaa
kanud, 0,5 r ackopOHHOBON KHCAOTHL U 7.5 r TpHNoHa b pacTBOpPsIOT B S0 CM’ CO-

ISTHON KUCTIOTHI, pazbasiacHHoi 1:30. PacTBop roTOBAT B ieHb NIPHMEHEHNS.

8.3 IIpurotoBienite rpaXyHpoBO4YHbIX PACTBOpPOB

8.3.1 Hpuzomoeiieniie pabouux pacmeopoe A ¢ Konnenmpariieft Moliuba-
Ka 1t cypomot 0,1 Me/eae’.

BcxpoeIBaiOT CTEKISHHBIE AMITYJIN CTAHAAPTHBIX 0o0pasiioB cocTaBa pacTBo-
POB ¢ KOHLEeHTpauueit 1.0 Mr/cM. OTGupalioT murieTkoit no 5,0 cM° KauIoTo CTaH-
AAPTHOIrQ 006pa3ia pacTBOPOB METALIOB M ITOMEINAIOT B OTHCIBHLIC MEPHLIC KOJObI
BMECTUMOCTLIO 50 CM3, AOBOJAT O0BEM ZI0 MCTKM PacTBOPOM CONAHOU KHUCIOTHI
(1:30), nepemenmBaioT. PaGouit pac1Bop A MBIIBbAKA YCTONYHMB B Teyelme 6 Me-
CAUEB, CYPBMBI ~ 3-X MecaueB. PacTBop jfoixen ObITh NMpo3padHbIM, 6¢3 NOMYyTHE-

HHA.
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8.3.2 Ilpuzomosnenue pabouux pacingopos b onpedesisermuvix ieMeHmos

¢ konyenmpayueii 0,01 mz/cm’.

B MepHele Kon6hl Ha 100 cm’ orCuparoT nurerkoi no 1o cM” pacTBOPOB A,
AOJMBAIOT A0 METKM ColgHoN KucoTor (1:30) ¥ nepeMeiimaaloT.

Cpox xpaHeHus 20 JHEi.

8.3.3 Hpuzomoenenue pabouux pacmeopos B, I', /{ ¢ konyenmpaunuei co-

omeemcmeenno 1,0; 0,1; 0,01 mxz/cm’

PactBopel B, I i J[ rotossaT Kax pacTtBop b, nocneaoBarenbHo pasbaBiass

Ka)xAbIH BHOBD IIPHIOTORIICHHBIN pacTBOD COIAHON kucnoTol (1:30).

Pactsopr B, " v J] roTOBST B AcHb HPHMCHEHIHA.

8.4 IlocTpoenne rpaxyHpoBOUHLIX TPadHKOB

CradjapTHble pacTBOpPHl I PAAYHPOBOYHBLIX I'Pa(HKOB roTOBAT B HCHD

NpUMCHeHW: W3 pacTBopoB [ K I, pa3z6arissa ux cosiHofi Kicnoroit (1:30).

[Ipu onpenencHu MbNubsgka B peakTop noMeryaioT 0.5; 1.0, 2,0; 3.0; 4,0,
5,0 1 6,0 cM pactBopa [, coaepxkaniero 0,01 MKT MBIIBIKA (4TO COOTBETCTBYET 3,
10, 20, 30, 40, 50 u 60 ur MLIILIKE) ¥ A&Ice NNOCTYNAIOT TaK, KaK yKazaHO HIXe

(cMm. “TloaroToBka pacTBOpOB K MaMepeHHIo™ 11, 10.2.)

[Ipu oupeacneruu cyppMbl B peakTop nomeniator 0,5; 1,0; 2,0; 3,0; 4,0; 5,0
H 7,0 cM pactBopa JI, costepxaitero 0,01 Mxr cypsmbl ¥ 1,0; 2,0 e pactsopa I,
coacpxaitiero 0,1 Mxr cypbMbl (UT0 cooTBETCTBYET 3, 10, 20, 30, 40, 30, 70, 100 4
200 Hr CypbMBI) 4 Adiiee NOCTYNAWT TakK, KaK ykazaHo HHxE (cM. “TloaroroBka

PacTBOPOB K M3MeEpeHHIo™ 1. 10.2.)



Hagawmie 2004 ¢ MTHA D 16,1:2.2:3.17-98

Kaxeiii MpHTroTOBNEHHBIH PACTBOD M3MEPMIOT IO JBa pa3a, HAXOAST Cpel-
Hee 3HaYEHUE PEe3YNLTATOB HIMEPEHHS M CTPOAT TPalyHPOBOUHBIR rpaduX B KOOp-
auHaTax C u A, rae C - cpefree U3 ABYX COACPXKAHHE OIPeReIIEMOro 3eMEHTa B

CTAHJAPTHLIX PaCTBOpPAX, MKI/CM™, A - aTOMHOE NOTIOLIEHUE B OTHOCHTEITHHBIX

eMHULIAX.
8.5 KoHTpoab cTa®NABLHOCTH rpayYHPOBOYHOH XapPAKTEPHCTHKH

Koutpoas ¢cTaGHNILHOCTH TPaXyHpPoBOUHOM XapaKTepHCTUKH MPOBEPAIOT HE
pexXe OHOI0 pa3a B MECSI{ WIM IPH CMeHE peakTuBoB. CpeacTBaMU KOHTPOAS SB-
JISIOTCA BHOBb NMPHIOTOBJIEHHKIE 00pasisl A7 I'paayupoBku (He Menee 3-X ofpas-

1[0OB, OTBEYAIOIHX II0 COACPKAHHIO OIIPpEAESISIEeMOr0 KOMITOHEHTA NPUOIUIUTENBHO

Hayany, cepejJuHe M KOHILY rpafyHpOBOYHOIO I'paduKa).

'pagyupOBOYHYIO XaPAKTCPHCTHKY CHUMTAIOT CTAOMABLHOM NPH BBIITOTHEHHUY

19 Kaxgoro obpa3na s rpagyHpPOBKU CAEAYIOMIEr0 YCIOBHA:
| X-C |<1,96-C-0,01-0,
n?
rae X — pesyJIbTaT KOHTPOJILHOI'0 U3AMEPEHHH MacCOBOH KOHIICHTPaIMH MBIlilhs-

Ka M CYpbMbI B 00pa3siie 418 rpaRyHpOBKH,

C — aTTeCTOBaHHOE 3HAYCHHE MACCOBOH KOHIIEHTPALMH MBIIBIKA M CYPLMD

B 00pasiie JJI1s rpajly MPOBKH.

O g — CPEAHEKBALUPATHYCCKOC OTKIOHCHHE BHY TPHTaG0paTOPHOH ITpeliH3H-

OHHOCTH, YCTAaHOBJICHHOE IIPY peasiv3alii MCTOMHKH B aGopaToOpuu.

119
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Hpusmeuvanue. }HonycTUMO CpeAHCKBAAPATHYECKOS OTKIOHEHUE BHYTPHIA-

OOpaTOPHOM IIPELIM3HOHHOCTH NPH BHEAPCHHH METOAMKY B 1a00paTopyH ycTaHaB-

JIMBATH Ha ocHoBe Buipamenws:: Or = 0,84:-0r |, ¢ NOCHSIYIOMMUM YTOUHEHUEM

II0 MEpe HaKOIUICHMA MHPOPMALIMY B TIPOLIECCE KOHTPOSA CTabWILHOCTH pe3y/IbTa-

TOB aHa'/IM3a.

3HaveHus O, NpHBeAeHb! B Tabmuue 1.

Ecim ycnoue ctaCMIbHOCTH Ipady MPpOBOYHOR XapaxTEPHCTHKH HE BBITION-
HSCTCHA TOJIbKO Ans ojuoro odpasua Ui rpajyHpoBKH, HEOOXOJHUWMO BLIINOIHUTE
[IOBTOPHOES H3MEPEeHUE JTOI0 o0pailia ¢ ICHBK UCKIIIOYCHHS pe3yibTaTa, coJICp-

Xarero 1pyoyio norpelliHocTh.

Ecnu rpagyupoBouHas XapakTepHCTHKA HeCTaOWIbHA, BBICHSIOT IMPUMHAHEI
HECTAOWILHOCTH TPAafyHPOBOMHON XapaKTEePUCTUKH W TIOBTOPIOT KOHTPOiIb €€
CTaOWILHOCTYA ¢ MCTIONBL30BaHMeM JAPYrHx oOpaiiioB N IPazyUpOBKH, Npeiy-
CMOTPECHHBIX MeToaukoid. [lpH nmoBTOpHOM OOHApYXEeHUH HECTAaOMIIBHOCTH I'Pa-

JIY UPOBOYHOH X8paKTEPUCTHKH CTPOAT HOBLIM Mpajy HPOBOUHLIH rpaduxk.

9 YCTPAHEHUE MEIAIOIEI'O BJANAHNUA
COIIYTCTBYIOILLIUX 2JIEMEHTOB

Ha aroMHOe NOTHOMCHHE MBINILIKAE W CYPbMbI MOTYT BIUATL HEKOTOPLIC
SNICMCHTHI, B YaCTHOCTH TaKHe, KOTOpble o0pa3vIOT JIeTYyYHE I'MIPUAHBIE COeIMHE-
Hus. [loMexd npu sTOM MOI'YT BO3HMKATh KaK B ra30oBOH, Tak ¥ B BOMHOM (B peak-
Tope) dazax 3a cyer 0SpaoBaHUs CMEIBAHHBIX TMAPHAOB, B3aHMOACHCTBUS ¢ aT10-
MapHbIM BOMOPOAOM, 00Pa3oBaHHA YCTOMUMBAHIX MHTEPMETAILIMYECKMN COEHHE-

HHHM, 8 TAXXE BOCCTAHOBICHHS H1eMCHTOB OCHOBLI JI0 MeTaruta.
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B.sHYe 3TUX 2JIEMEHTOB MOXHO YCTPaHHUTh paz0aBlcHHEM aHaNU3NPYEMO-
ro pacTBOpa, TaK KaK BaXXHO HE COOTHOLICHUE ONpeAe/EMOr0 H MaTPUUHOIO KOM-
[IOHSHTOB, a aGCOMOTHOS KOMUYECTBO MOCHEIHEr0 B MOMEHT MHMAPOOOPa3sOBaHt.
M30MpaTeIbHOCTh onpeeNeH s MOBhIIACTCA ¢ YBeAHUEeHHeM KOHLCHTpAaHY pac-
TBOpa OOpruipHia Hatpus (a0 10%), a Taioke IIpu BBEICHUM KoMIviekcoofpa3zona-

Tenelt - TpHiIoHa b ¥ ackopOHHOBOH KUCIOTHL.

OnpefeneHuio MembIKa He MeraroT: o 8,5 Mr Si10,; Ao 5 Mr ALO5, Ca0),
MgO; o 1 Mr Fe u T, mo 100 Mxr Cry0s; no 50 mxr Zn, Cd, Cu, Mn, Co, Bi, Pb
(xaxxporo), mo 10 Mxr Se u N1, no 5 Mxr Te 1 Ge;, a0 2 Mxr Sn v 0,2 Mxy Sb, co-
aepxamuxcs B 10 cM pacTBopa, [IOMEMIEHHOTO B PEakTop. YBeIHYeHHe KOHI{CH-~
TpaLyvM pacTBopa Oopruipupa Hatpus A0 10% 1103BONAET BLINOAHSATL OIpeee-
H{E MBIULSIKA TIPY COACPIKaHMH cYPbMb! o 1 Mxr B 10 CA’ pacTBopa (4TO B lIepe-

cyeTe Ha UCXo/ Y10 HaBecky coctaBaseT (0,01% cypbmbi).

[ 'panui@a AOMYyCTHMBIX COAEP@EHUM HUKSIIS, MAPTaHLia U alIOMUHUS CHHKa-
eTCqf B OTCYTCTBUH AONMOJIHHTENLHOTO BoCCTanOBHTeNA. CONEpKaHHEe B pactBope

10 MKI' HUKeNIS ¥ 60J1ee 2 MKT OJIOBA 3aHIDKAST ATOMHOE JIOIVIONICHUE MBIIILYKA.

B npucytcTBHM ojI0Ba MOXET HabmoAarscs “3Q@QEKT namiaTd”, To eCTh

TPYAHO YCTPaHUMBIM OCTATOYHMLIN CUTHIAT OT MPEHBLIAYNIEI'0 aHAM34.

10T HMPPEKT MOXHO YCTPAHUTh CHHKEHHEM KUCHOTHOCTH aHUIU3HPY CMOL'0
pacTBopa B [AB& pasd, YTO0 HE OTPAXACTCHA Ha YYRCTBHTEABHOCTH Olipefieineiius

MbINIIbJKa.
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Onpe/eneHHio MBIIBIKA He MEINAloT aHHOHBL A0 50 Mr SO 1o 100 Mr
NO; u zo 10 mr HPO, B 10 oM aHAJIM3UPYEMOTro pacTeopa. BeeneHue B peaxrop
Hapsgay ¢ pacTBOPOM COJISHON KHCIOTH JOMOIHUTENLHO a30THOH, cepHOH U ¢oc-
dopHOH KHCIOT 3aBblIacT PE3YNLTaTh! ONPEACICHUS MBINIbIKA, H 3T0 HEOOXO0aH-

MO YUHTBIBATH IIPH ITIOATOTOBKE PacTBOPa K aHAIMH3Y.

Onpeaenensio cypbMbl He MematoT: 0 8,5 Mr S10;. g0 5 Mr ALO; CaQO,
MgO; no 1 mMr Fe i Ti;, g0 250 Mxr CryO5; a0 50 Mxx Zn, Cd, Cu, Mn, Co (xaxJjo-
ro), a0 10 Mxr As, Bi, Pb, Se, Te, Ge u 10 2 Mxr N1 ¢ Sn, cogepxangxcs B 10 cM

pacTBOpa, NOMENIEHHOTO B peakTop.

[IpucyTeTBHE B aHATH3MPYEMOM pacTBope Oolsiee 2 MKI HMXCHAS M 0JOBa, 4
Takxe 10 MKr MBINILAKA 3aHUXKAET aTOMHOE TOrIONICHUE CYPhbMbl. BBEeACHUE JI0-
MOJTHUTENILHOIO KoiduuecTsa 10%-HOro pacTeopa HOMMAA Kalus, COAEPXKAILECro
1%-Hyr ackopOuHOBYIC KMCIOTY, a Takxe 15%-Horo pacTBopa Tpuoxa b, rmoaso-
JISEeT YBCIHYMTL KOJHUECTBO HUKeNd B peakrope Ao 30 Mkr M Gonee. Omnpegene-
HUIO CYPbMbI He MemaloT aHHoHb: A0 80 Mr NOs 1 o 50 mr SO, 1 HPO, B

10 cM’ pacTBOpA.

10 BBINOJMHEHHUE U3MEPEHHUH

10.1 Paszaoxenue npodbi

Hagecky 0,1040,25 r npoOrl, ucTepToit 10 KpyimHOCTH Meree 0,074 MM, I10-
MEINEIOT B CTCKIOYITICPOIHBINM THI'EIlb, 33CHITIAIOT 2 T TMAPOKCHAA HATPUS ¥ CTUTAB-
jstioT 10 MuH B My GesrbHOI reud 1ipy 600°C. Turens cHauana NoMemaioT Ha Kpaif
MeYH [0 pacivlaBieHus INETOMH, 3aTeM BHIHUMAIOT U3 ME4M, IIepCMElIMBAK)T
PaciVIaBICHHYIO LIENOYS ¢ 1IpoGOi, NEPEMBHUIAIOT TUI'eb B CEPCIMBY NCUH U IUTa-

BAT enie 10 MUH
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[InaB BpmienauuBaroT ropaueii (~60-80°C) Bogoi, pacTBOP C OCAAKOM I'MJI-
POKCH/OB TIEPEBOJIT B cTakaH Ha 300 cM’, cTeHKu THIIA 0OMBIBAIOT 2-3 pa3a He-
CKOIbKMMM KaIUIAMH COMSHOM KHMCAOTHI LTS PACTBOPEHHA OCTATKOB IUIABa, TIPH-
COEMHSIOT K PACTBOPY B CTAKaHE, 3aKphIBAIOT CTAKaH CTEKIIOM, NPWIMBAIOT 7 CM°
COJISHOM KHCJIOTH M OCTOPOXXHO HArpeBarOT Ha JICKTPHYECKOH IUIUTKE AC IIPO-
CBECTJICHUA PacTBOpa, BpeMI OT BPEMEHM NepeMellldBag COACPXMMOE cTakKaHa
CTEKSISHHON NANOYKOM JUIsl Y JaNeHMs! ITy3bIPbKOB BO3AY Xa. 3aTeM CTakaH CHUMAIOT
C IUIMTKHM, AQIOT OCTHITh, PACTBOP NMEPEHOCAT B MESpHYIC KOOy Ha 100 oM, OGMbl-
BalOT CTEHKY CTaKaHa 3-> pa3 BOAOH, NMPHUCOCAMHAIOT X PACTBOPY B Konbe, HOJIU-

BaIOT A0 METKHU BOJOH M NEpEMEUIMBAIOT.
10.2 IloAroToBKAa PACTBOPORB K li3MEpPeHII0

ATOMHO-a0COPOIMOHHOE OMPEACICHHE MBILILIKA U CYPHMBI BBITOHSIOT M3
Pa3HbIX ATHKBOTHBIX YacTel.

B peaxrop nomewaior 2-9 CM" (B 3aBMCUMOCTH OT IpeAnonaracMoro colep-
XKaHUA OIPEACIAEMOTO IICMEHTa) ITPUI'OTOBJICHHOTO aHAH3HUPYEMOI0 pacTBOPa, B
ciydae HeoOXOAMMOCTH (€CiiM pacTBOpa MeHee 9 CM ) JOJIMBAIOT J10 9 CM” COJISTHON
kucnoToit (1:30), mpwmMBaloT mMneTkot 1 cM pacTsopa Hoaua Kanusl, cojiepiKa-
mero 1%-upiit pacTBop acKopOUHOBOH KHCHOTH H 15%-Hblil pactBOp TpHIIoHa b, H
I[lepeMelmBaloT. 1lpy omnpefeneHHH CypbMbl PACTBOP liepe]l H3MEPCHHUEM BBHIIESD-

KUBIOT 2 MUH.

10.3 Aamepenne aTOMHOTO MONIOMWCHHS MBIILAKA 1T CYPbMbL

ATOMHOC 1IOINOUICHHE IIPUrOTOBICHHBLIX PACTBOPOB MBINIBAKA M CYPHMBI
U3MEPAIOT METOHOM ““TpeX DTAIOHOB™ B YCIOBUSX, IIPHBCACHHBIX B Tab.2.
AHaNOru4yHO U3MEPAIOT ATOMHOE NOTTIOLIEHHE PACTBOPOB XOJIOCTOI'O OlILITa

M CTAHJAPTHLIX PACTBOPOB /Ui HOCTPOSHHUS I'PayHPOBOUHOIO Ipadyka.

15
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CojepxaHie MBIUIBIKa (CYpPbMBl) B aHIU3UPYEMOM pacTBOpE HAXOMAT I10
rpajlyHpoOBOYHOMY TIpadHKy, ITOCTPOCHHOMY IO pe3ysibTaTaM H3MEpeHHH® CTaH-
NAPTHBLIX PAcTBOPOB.

Tabauna 2

AHanuTH4YeckHe napaMeTprl I aTOMHO-aGcopOIIOHHOTO ONpeiC/IEHAs MbIITLAKE

H CYpbMBI METOJOM I'MAPUIHOM reHepally Ha ycTaHopke MHS-1

I i— . il L

N Hapauapm 3HAYEHU

n Pe30HaHCHas1 MTHAS, HM 2176
[HIMprHa wemu, HM 0.2 N
Tarows C 960-1000

[Ipr ananmu3e npol HEU3BECTHOIO, @ TAKXKE CIIOXHOIO COCTaBa aTOMHOE I0-

[IIOHIEHHE M3MEPHIOT 110 METO Y J00aBOK, COAEPXaHUE OIIpeAeISeMbIX 3/IEMEHTOB

HAXOAAT 'PaPHUCCKH WIH PACCUMUTHIBAIOT 10 GOpPMYJIaM.

11 OBPABOTKA PE3VJIbTATOB U3SMEPEHHH

ConepxaHue orpeenueMoro MeMenTa B npode (X,MI/KI) BBMUCISIOT IO

bopMmyne:
C,

X"-: y
HxV_

rac

C; - comepXaHue OIpeaeIsieMoTo MIEMEHTa, Hail/IcHHOe MO IpalyupoBoY-

HOMY rpadMKy C YYETOM pe3y bTaTa XOJOCTOro OFbITA, MKT/CM
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V. - &THKBOTHASR Y4CTh pacTBODA, B3ITad JUIL MIMEPEHHSE, M,
H - HaBecka 11poOkl, T
PacxoxaeHue MeXAY Ppe3yibraTaMy M3MEPEHUH, ITONYUCHHLIMU B JIBYX Ja-

OopaTopHsIX, HEe AONXKHO IPEBHINATh IIpe/ieiia BOCITPOU 3BO AHMOCTH.

Ilpy BLUIONMHEHWHN FTOT0 YCIIOBHUS ITpUeMIeMBl 00a pe3yibTaTa U3MEpPEeHHA, U
B KQ4YeCTBE OKOHYATEIBLHOr0 MOXET ORITH MUCIIOIb30BaHO HX CpeAHee apudMeTHYe-

CKO€ 3HayeHue. 3HadeHUd [pejela BOCIIPOU3BOAUMOCTH IIPHBEACHE] B Talbimumie 3

Tatnuua 3

3HayeHus npejieiia BOCIPOU3BOAUMOCTH IIpH BeposTHOCTH P=0,95

HauMenosaigie olipeaenseMoro

. ——— e — L e e S e Pl

[ Ipepen Boctipou3BoIHMOCTH

KOMIIOHCHTA (OTHOCHTCABLHOE 3HAYCHHE JIONYCKACMOIO pac-
U JqHanaso HgMepem{ﬁ, MT/KI XOKANCHNA MCKAY IABYMS pClyJibTaTaMy R3MC-
PEHHHA, NONYYCHHLIMH B pasiibix nadopalopx-
- HX), R, %
Mk
|
ot 0.2 mo 20 BxJ1. 84
Cypbma
ot 0,2 a0 20 BKI1. 84

[Ipu mpeBpuneHMK ITpeficiia BOCUPOUIBOIUMOCTH MOTYT ObITh MCNONb30Ba-
Hbl METO/EL 1IPOBEPKU [IPHEMIEMOCTH PE3YILTaTOB U3IMEPEHUN COTIIACHO pa3icila
5T'OCT P UCO 5725-6.
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12 O®OPMJIEHUE PE3VJhTATOB U3MEPEHHNH

PesynsraT H3MepeHHa X B JOKYMEHTaX, MpeayCMaTPHBAIOIMX €ro HCIIONb-

30BaHMe, MOXeT ObITh NpeJcTaniieHd B Buae: X A, mr/xr, P=0,9),
rjae :\ - noxazatenb TOUHOCTH METO K.

3Hauenye A paccuMTLIBaIOT ITo GopMyiie: A = 0,01 - 3 - X. 3Havenue o npu-

BeJeHO B TaOmuute 1. HucnoBoe 3HaueHHe pe3yabTaTa aHanmM3a JODKHO OKaHUM-

BaThCs UHPpoit TOTO e pa3psaa, YTo ¥ 3HAUCHHE [TOTPENIHOCTH.

JIormycTUMO pe3yNbTaT UIMEPEHUSA B AOKYMEHTAX, BB AaBaeMbIX naloparo-

pueii, MpeacTaBngTs B BUAL: X 4, P=0,93,
MPpH YCJIOBHUH A, < A, T1e

X — pe3ynbTaT H3IMEPCHUA, NOIYUEeHHBIM B COOTBETCTBHM € IMPOTIACHIO METO-
JIHKH,
* A, - 3HEYEHHUE XaPAKTEPUCTUKH NOTPEUHOCTH Pe3Y/IbTATOB M3MEPEHIH,

YCTaAlOBJICHHOE IPH peaiH3allii METOAUKH B 1a00opaTopun, H 0GeCIIeYHBAEMOE

KOHTPOJIEM CTA0OHIIBHOCTH PE3YJIbTATOB H3IMEPEHU.

13 KOHTPOJIb KAYECTBA PE3VYJIbTATOB USMEPEHUN IIPU
PEAJM3AIIY METOTUKH B JABOPATOPUU

KouTponp kauecTBa pe3yibTaToB U3MEPEHMHA NPY peamu3alliid METOAMKH B

1abopaToOpuH IpeyCMaTPHBAET:

- OIIEPATUBHBIN KOHTPOL MPOLIERY Pbl H3IMCPEHHI (HA OCHOBE OI(EHKH 10~

[PEITHOCTH NPH peani3aiiuy OTACNbHO B3STON KOHTPONLHOMR Mposie Xy phl).
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-~ KOHTpoNb CTaOWILHOCTH PE3yNbTATOB U3MEPEHUI (Ha OCHOBE KOHTPOIIA

CTAaOWILHOCTH CPEAHEKBAAPATUYECCKOrO OTKIIOHCHHUS TOBTOPAEMOCTH, Cpejlte-
KBapaTUHMECKOTO OTKJIOHECHHS BHYTPHIA0OPAaTOPHOHN NMPEUMIKOHHOCTH, NOrpet-

HOCTH).

13.1 AJIropuT™ ONepaTrMBHOIC KOHTPO/IA NPOREAYPH H3MepeHHH ¢

MCNOJIb30BAHNEM METOA2 BAPLHPOBAHHA HABECKH

OOpasuaMy 19 KOHTPOJIA ABIAIOTCE paboure NPoOK! TBEP/AbIX ChHIYYHX Ma-
TEpHAIIOB.
OrlepaTHBHBIA KOHTPOJL NMPOLERYPH! M3MEPEHUH IIPOBOAAT NYTEM CpaBHE-

HHA pe3ynhTara OTAEIBHO B3ATOH KOHTpOIBHOR Ipouenypsl K, ¢ HOPMaTUBOM

KoHTpoN1 K.

PesynbTat KOHTpOIBLHOM npoueAyprl K, paccuuThiBaOT 1o Gopmyiie

K X — X
=
rae X — pesyabTaT U3MEpPEHHs MacCOBOH J0iM (BAOBOI'O COACPIKAHUA) MBIIL-

qKa (CYPbMbI) B UCXoAHOM (paboueit) npobe TBePMLIX CHUTYUMX MaTCpHaIos,

X — pe3ylbTar U3MEPEHHS MacCOBOH A0 (BAJIOBOTO COACPKaHUA) MBIIIIL-
gka (CypbMBl) B paboueHt npoOGe TBEPJBIX CHUTYYHX MATEpHAIOB, IHOJIYUCHHION

Ty TeM BAPHLHUPOBAHMS HABECKH.

Hopmatus kosrpona K paccuuThBaIOT N0 hopmyIie

19
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re O A X3 A x - YCTaHOBJICHHBIE B Ma00paTOpUH IIPH peaTU3alMy Me-

TOJMKH 3HAYECHWS] XapaKTEPHCTHKH NOrPEIHOCTH Pe3yIbTaTOB H3IMEPECHHH MacCo-
BOH JONIM MbIUTbsKa (CYPbMbI) B HCXOAHON (paboycit) npobe TBEpABIX CHITYYHX

MaTepuanoB M B pabouci Npole TBEPABIX CLITYYMX MaTepHalioB, I10JYYECHHOH ITy-

TEM BapLUPOBAHMS HABECKH, COOTBETCTBEHHO.

Ipumenanue. JlonycTHMO XapaKTEPHUCTHKY NOTPEIUHOCTH pe3yiIbTaTOB H3-
MEPCHMH IIPH BHEAPEHMH METOAMKH B JIab0paTopuy yCTaHaBIXBATh Ha OCHOBE BhI-
paxerua: A, = 0,84 - A, ¢ TOCICAYIOIIMM YTOYHEHUEM IO MEpe HAKOILICHUS HH-

gopMaLvu B rIpoltecce KOHTPONA CTaCIWILHOCTH PE3Y.ILTATOB M3MEPEHHH.
[Ipouenypy uaMepeHuii IpU3HAIOT YIOBJICTBOPUTENLHON NP BbITIOTHEHUY
YCITOBHS:
K. <K (1)
[Ip1 HeBbInosHeHUH YCIoBUA (1) KOHTPONLHYIO NPOLEAVPY IOBTOPSIOT.

[Ip1 1OBTOPHOM HEBHINIOMHEHUH YCAOBHA (1) BRISCHAIOT NPHYMIE], NIPHBOJIIIME K

HEY JOBJIETBOPHTENLHBIM Pe3yNbTaTaM, U IPUHHUMAIOT MepPbl IO HX YCTpaHEHHIO.

13.2 AaroputM onepaTuBHOI0 KOHTPOJISA NponeaAypbl aHAJIH32

C UpHMeHeHeM 00pa3noB 1A KOHTPOJIs

OneparuBHBIA KOHTPONb TIPOLIEYpPhl aHAIM3a TIPOBOJIT ITyTEM CPaBHCHHS

pe3ynbTara OTACIBHO B3STOH KOHTPONbLHOM Mpoueayphl K, ¢ HOPMAaTHBOM KOHTPO-
na K.

Pe3ynbTaT KOHTPOJILHOK NpoUeRyphl K, PaCCHUTHIBAIOT IO (popmyIe

K,=| C,-C|
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rae C, — pelyibTaT aHaIM3a MACCOBOM KOHMIEHTPALMHM MbIIbLIKa (CYPbMBI) B

obpasiie Wit KOHTPO,1s,

C ~ aTTecTOBANHOE 3HAUYCHUE oOpasla A KOHTPOJI.

HopmaTus koHTpoNsA K pacCHHTHIBAIOT N0 POpMYIIC
K = &-‘I:

rae + A, - XapakTCpHCTHKA NMOTPEIIHOCTH pe3yibTaroB aHalH3a, COOTBEICT-

BYIOI{as ATTECTOBAHHOMY 3HAYCHUIO 00pa3la Uil XOHTPOJIA.

Ilpuateyanue. JIONyCTUMO XapaKTEPUCTUKY MOTPEIHOCTH Pe3yiLTaTOB aHa-
A3a MpU BHEPSHHU METOJAUKU B NabOopaTOpHH YCTaHaBAIMBATL HA OCHOBE BhIpa-
xeHus: A, = 0,84-A, ¢ nociaenyronpM YTOYHEHMEM N0 Mepe HAKOIUICHHS HHpop-

MallMH B IIPOIECCE KOHTPOIA CTAaOMIIbHOCTH pPE3yNLTATOB U3MEPEHH A

[Ipouenypy aHam3a NPUHAIOT YHOBJICTBOPUTEIALHOH, NPH BLINOIHCHUH

YCJIOBHUSL:

K. < K (2)

[i1pu HeBbOIOMUEHMM YCIIOBHS (2) KOHTPOJIBHYIO [IPOLEAYDPY ITOBTOPSIOT.
ITpH 11OBTOPHOM HEBBITICHEHMU YCJIOBUS (2) BRICHSIOT IIPHWHMHBL, [TPUBOIMIIHE K

1HCY AOBACTBOPUTIBHBIM PE3yabTaTaM, v NPHUHMMAIOT MEPH! [0 UX YCTPaHECHHUIO.

I lepuoMUHOCTE OTIEPATHBHOIO KOHTPONSA NPOUEAYPH! @HANM3a, a TAKXKCE
peajif3ycMbie ITPOLCAYPL! KOHTPOIY ¢TabMWIILHOCTH PCIybTaros alldivia peria-

MEHTHPYIOT B PYKOBOACTBE 110 KaucCTBY aGOPATOPHH.

21



22

Hananne 2004 r ITHA © 16.1:2.2:3,17-98

[Tpunoxenue 1

AA sTH. TR
160
e | a3
gl 3
wl)
al
HCL, »
| 12 - & | L ¥ | 4 |
R, orn o AR, aTIg.
53 150
%9
T X
48
" A

S 0t a8 12 U 2 Va

P ' 4 P : = Sl 2

Puc. 1. 3aBucnMocTh aTOMHOrO nornoumteHus As u Sb (Mmaccoii 50 MKr) OT TeMiie-
patypsl aTroMa3anuu (a), KoJIM9ecTBa pacTBopa, QO3upyeMoro B peaktop (0), xu-
CJIOTHOCTH pacTBopa (B), kKoRnenrpannu pacrsopa NaBH, (r) u pacxona aproxa Ha
CTaAW¥ rHApooSpa3osanusg ().
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CERTIFICATE
o0 aATTeCTANMM METOAHNXRN BLINOJREHAR WIMEPEHNR

Meroapka BRNOMHERNS HIMeEpeHni @gccoaou oonu [woeoeo COGEPHCAHUS) MBIUBLIKAG U

MUDBMBL. 8 MEeDOIX  ChINVHUX Mamer AMOMHKO-ADCODOYUOHHBIM MEemoOoOM C

npedeapumenviod zenepayueil 2udpudos

paspaboranHas Bcepoccutickum HAYHHO-UCCREO08aAM EALCKUM UHCMUMYMOM
MUHEepanrbHo20 Chipus uM.H. D. Pedopaoackozo (E 2 2. Mocksa

arrectoBada B cootsercTBuH ¢ 'OCT P 8.563-96.
ATreCTauys OCYUIECTRIICRA IO PE3YNETATAM MemPOAOZUYECKOl 3KChepmusb Mamepuanog
no pazpabomxe MemoouKy eunoOIHeHus usmepenu.

B pesynerare arrectaliMM YCTAHOBNEHO, YTO METOAMKE COOTBETCTBYET NPEABABIIACMBIM K
Heid MerpomorvMyeckuM TpeOoBamviM ¥ ofnagaer CnexyYOm¥MH  OCHOBHHIMM
METPOJIOrMYESCKHMH XaPAKTEPHCTHKAMMU:

1. dwana3on wu3aMepenn#t, 3HadeHdAd INoka3arene#f TOYHOCTH, BOCHPOH3BOOAMMOCTH X
NOBTOPAEMOCTH

Haumenosanue |IToxasarems [ToxasaTens —,Haxaaarenh TOYHOCTH
OfpeASIACMOro | NOBTOPAEMOCTH BOCITPON3IBORUMOCT U (rpaxuie oTHOCKTENLHOR
KOMNOHEHTA Y (oTHOCHTEABHOE (oTHOCHTENLHOE NOrPEeIRHOCTH NPH

CPeaHEKBANPATHICCKOS CPCAHEKBARPATHIECCKOC BeposTHOCTH P=0.95),
OTKNOHCHUE OTKJIOHCHHE +8, %

nORTOpREMOCTR), Oy, 70 BOCTIPOM3BOAMMOCTH), OR, 70

AHATIASOH
H3MEpeHuii,

Mr/xr

Mo pax
oT 0.2 no 20 Bxn. 21 30

Cypema
o1 0.2 1o 20 Bxn. 21 30
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T SRS

2. /lnanasoH u3amepeHuit, 3HayeHus MpefeNa BOCNPOH3BOAMMOCTH INPH JNOBEPHTENbHOM

ATHOCTH P=0 93
Haunmenosaune onpeaensemoro [Ipenen BOCNPOMIBOAUMOCTH (OTHOCUTEABHOE JHAHERME

KOMIOHCHTA W AMANAZOH HM3MepeHuil, MI/KI | ACMYCKACMOrD PACXOMICHHR MCXY ABYME PCIyNbTATAMR
HIMCPEHHIA, MONYSCHHBIMM B PRIHLIX %
Mumsex

or 0.2 no 20 Bxu.

Cypera

0T 0.2 no 20 syt




3. Ilpm peammanuu MeToMKA B 1abopaTopry obecneasaroT:

~ OUCPATHBHLINM KOHTPOJIL IPOLEAYPSH! M3MEDEHMEA (HA OCHOBE ONEHKH NOTPEITHOCTH IpH
peaTH3aUY OTACSHBHO B3ATOH KOHTPONBHOE DPONCKYPH );

- KOHTPO/Ib CTabmnbHOCTH pe3ysbTaToB H3MepeHHH (Ha OCHOBE KOHTpONA crafmimHoCTH
CPCOHEKXBAAPATAYECKOIO  OTKIOHCHHMS  IIOBTOPAEMOCTH,  CPeAHCKBAIPATHIECKOIO
OTKIOHEHHS BRYTpAIa60paTopHO# IpeIM3dORHOCTH, IOrPeIIROCTH).

AJITODHTM OIICPaTHBHOIO KOBTPONA NpPONCAYPH H3MEPEHHH NpHBEZEH B AOXyMEHTE Ha
METOAHKY BHIONHEHHA H3MEpeHH.

[Ipounenyp KOBPECTE VY ETa0E \ Pe3ylbTaToOB  BNIOJHACMBEIX  H3MCPCHHH
pernau - ’ ; A .
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B coorsercreun ¢ tpedbosaunamu 'OCT P UCO 5725-1-2002 + TOCT
P UCO 5725-6-2002 n Ha ocHOBaHMN CBHAETEILCTBA 0 METPOJOrAvecKoii aT-
TecTanmn Ne 224.13.06.274/2004 B MBM BHecens! nameneuns (HIpomogon A2 9
sacedannn HTC OI'Y « PIIAM MIIP Poccuun om 12.10.2004).



