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FocynapcrseHHan cuctema obecrnevyeHun eAUHCTBA U3MepPeHUi
KonuyecTBeHHbIA XMMMYECKMI aHanu3 Bop,

MACCOBAA KOHUEHTPALMUA PTYTU

B MUATbEBbIX, NMPUPOOHBLIX W CTOYHbLIX BOOAX.
MeToaonka BbINOMHEHUA MU3MEpPEeHUM

MeToaoM OecnnamMéHHOW

aTOMHO—-abCcoOpOLUMOHHON CNEeKTPOMEeTPpUMU

1. HASBHAYEHWE N OBNACTb NPUMEHEHWA

Hacrosiuinii JOKYMEHT YyCTaHaBNUBAET METOAUKY KOSIMUECTBEHHOIO XUMWUHECKOTO
aHanusa npob NUTbeBOW, NMPUPOOHOM U CTOMHOW BOAbLI AMS onpefdeneHuss B HUX
copepxaHust obliel pTyTh NpM MACCOBOW KOHUEHTpauun pTyTu:

~ o1 0,1 Mrr/om® o 5,0 MKr/am® 4ns MUTLEBLIX 1 NPUPOAHBIX BOA;

— o7 0,2 Mkr/am® 8o 20 MKr/aM® Ans CTOYHBIX BOA.

Ecnu 3Hauyedne oOnpejensieMoi KOHUEHTpauuu TMpesblliaeT BepxHWid npegen
yKasaHHbIX [AuanasoHoB, npoby Bogel criegyer pasbasuTe a30THOW  KUCAOTOWR
KOHLieHTpaummu 0,05 Monb/am°.

KOHUEHTpaLuo pacTBOPEHHbIX (OPM  DPTYTU  ONPEAEnAT Mocne  KUCHOTHOA
06paboTky hunbTpoRaHHOW NPoBbi; KOHLEHTPALIO CYMMBI hOPM — NOCSE KUCNOTHON
ofpaborku ucxoaHon npobbl.

2. HOPMATUBHbLIE CCbIJIKW
B HacTosiueM SOKYMEHTE WCMONb30BaAHb! CChITKM Ha Chneaylolue cTaHgapTsl:

FOCT 8.315-91 MCW. CrangaptHole ofpasubl.  OCHOBHble  MOSIOXEHUS,
nopsgok  paspaboTku, atTecTaumu, yTBEpXAEHUS,
pErnCTpaLni ¥ NpUMEHEHUS.

FOCT 12.0.004-79.CCBT. Opranusauyus obyueHuss pabotaiowux GesonacHoOCTH
TpyAa.

[OCT 12.1.004-85.CCBET. [loxapHan OGezonacHocTb. O6uine tpebosanus.

FOCT 12.1.005-88.CCBT. O6iwue  caHUTapHO — rurueHndeckme  TpeGoBanns

K BO3Ayxy paboued 30HbL.
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MoCT 12.1.007-76.CCBT.

rOCT 12.1.019-79.CCBT.

OCT 12.2.007.0-75.CCBT.

OCT 12.4.009-83.CCBT.

rOCT 1770-74.

FOCT 3118-77.
FOCT 4204-77.
FOCT 4220-76.
FOCT 4461-77.
FOCT 6709-72.
FOCT 7328-82.

rOCT 11125-84.
FOCT 14261-77.
rOCT 14262-78.
rOCT 14819-83.
FOCT 24104-88.

[OCT 24481-80.
[OCT 25336-82.

rOCT 28498-90.

[OCT 29227-81.

OCT P 8.563-96. [CU.
OCT P 51212-98.

BpegHbte Bewectsa. Knaccudumkaums u obume Tpebo-
BaHWA ©e3onacHoOCTH.

3nextpobesonacHocts. Ob6ue tpeboBaHuMs K HOMEH-
Knatype BWAOB 3allWThi.

Mapenus anekTpoTexnudeckue. O6uwume TpebosaHus
BeaonacHocT!.

MoxapHasi TexHuka Ans 3awnTsl 06LEKTOoB.

Mocyana mepHas nabopatopHan creknaHHas, LunuHapsl,
MEH3ypKW, KonBbl, npobupku. TexHudeckue ycrous.

Kucnota consiHasi. TeXHU4ECKUe YCoBuA.
Kucnota cepHas. TexHu4eckue ycrioBus.
Kanuit 0BYXpPOMOBOKMUCTbIA. TeXHWYECKUe yCroBUS.
Kucnota asotHasn. TexHudeckue ycnosus.
Bopa auctunnupoBaHHan. TexHuyeckue ycroBus.

Mepbl Maccel obuiero HashadeHns W obpasiosbie.
TexHuyeckue ycrnoeus.

Kucnota aszoTHas ocoboll uuctoTbl.  TexHuuyeckue
yCroBUS.

Kucnota conaHas 0Cobol  YMCTOTH.  TexHuueckue
ycnosusi,

Kucrnora cepHas ocoBoit  4ncToTbl.  TexHuudeckne
ycnosus,

OneKTponnuTbi, BNEKTPONINTKA U XapouHble 3eKTpo-
wkadbl. Obuie TexHWveckue yCnosus.

Becor nabopaTtopHble obwero HasHadesus u obpas-
yosble, ObUMe TEeXHUYECKUE YCTroBUA.

Boga nutoesas. Otbop npob.

Mocyna u oBopygoBative nabopaTopHble CTEKNARHbIE.
Tunbl, OCHOBHbLIE NapameTpbl U pasMepbi.

TepMOMETPbI XUAKOCTHbIE CTeknsHHble. Oblyne TexHu-
Yeckie YCroBUsl U METOAb! UCTIbITaHW.

Mocyaa nabopatopHan cTeknsiHHasg. [uneTku rpagy-
uposaHHble. Hacte 1. Obume TpeboBaHus.

MeToAuKK BbINCIHEHWS M3MEPEHWRA.

Boga nuTtbepas. MeTtonbl onpeaeneHva Coaepxanns
obuen pryTv GecnnaméHHol aTomHo-abcopbLUoHHON
CNEKTPOMETPHEN.



3. NIPMNNCAHHBLIE XAPAKTEPUCTUKU
NOrPELUHOCTU U3MEPEHUA

MorpetuHocTs UaMepeHnid Npu JoBepuTenbHOR BeposTHocTU P=0,95 cootsercrByeT
XapakTepucTikam, npuseaéHHbIM B Tabnuue 1.

Tabnuua 1
Owanasox FpaHuubl abconoTHOMN
Bug sog Msmepesnuﬁ NOrpewHoOCTH U3IMEPEeHUN
MK2/0M la = 1anl =4, mre/om’
NMurbeBkie ;
M NPUPOAHbLIE 0.1+50 015X+ 0,01
CroyHble 0,2+ 20,0 0,20X + 0,02

X — pesynbTar u3aMepeHus (CpepHee apvdMeTUYECKoe 3HaueHus
ABYX napannenbHbiX onpeaeneHnit), MKr/ome.

4. METO1 U3MEPEHWN

4.1, VamepeHus MaccoBOi KOHUeHTpauuu obliedt pTyTW BbINOAHSAT METOAOM
BecnnaMeéHHon (meToA «XONOAHOTO  napa») aToMHO — abcopBbUNOHHOM
cnektpomeTpun. [leped u3MepeHueM aHanuavpyembie npobbi  MUTbEBbIX,
APUPOAHBIX U CTOYHLIX BOA MWHEPANU3YIOT CMEChbi0 a30THOW M CepHOW KUCROT
B MPUCYTCTBUK ABYXPOMOBOKUCMOIO Kanus [ON17 MNepesefieHss BCEX npu-
CYTCTBYIOLUMX B BOAE (DOPM PTYTW B pacTBOPUMOE [BYXBAjIEHTHOE COCTOSAHUE
M paspylieHua opraHM4eckux coeauHerwid. WMoHbl  ABYXBanNeHTHOW pPTyTH
B MOATOTOBNEHHOW npobe BOCCTaHABNUBAOT ABYXITOPUCTLIM OMOBOM, OTIOHAIOT
BbiJEnVBLLMECH Napbl PTYTU NOTOKOM BO3AyXa B KBAPLEBYIO KIOBETY U U3MEPSIoT
ONTUYECKOE MOITIOLWEHNE Ha XapaKTepUCTUYECKoR ANuHE BOMHLI PTyTH 253,7 HM.
Maccosylo KOHLIEHTPauuio PTyTW B MOAroTosneHHoi npobe Boabl onpeaensioT
NYTEM  CPaBHEHWS  3HAYEHUW  ONTUUECKOR NMIOTHOCTU, MONYHYEHHLIX AR
rpagqyMpoBOYHBIX PacTBOPOB W ANSs uccneayemofl npobbi. Metoa uamepeHui
cootsetcteyeTr TOCT P 51212 B yactn nuTeeBbiX ¥ NPUPOAHBLIX BOA.




5. CPELICTBA U3MEPEHMWHA,
BCIMOMOIATEIbHbLIE YCTPOWUCTBA, MATEPUATbI

5.1. Tlpu BbINOMHEHUN U3MEPEHU NPUMEHSIOT Credyiollne CpeacTBa UaMepeHuit
U Apyrie TexHuqeckue cpencrea:

5.1.1. CnektpomeTp aToMHo — abcopbumoHHblil «<KBAHT-ADA unn «KBAHT-2A»,
YKOMNNEKTOBaHHbLIA reHepaTopoM PTYTHO — ruApMEHbLIM Tuna 'PT («TP-103»
uin  «FPF=1051»), no TY 4434-001-29903757-85 (IKHX.01.00.000),
TY 4434-030-29903757-97 ("KH>K.30.00.000)

5.1.2. CtaHaapTHbIR ofpasel, coctaBa pacteopa uoHoB prytn ['CO 3497-86,
KOHLEHTpaLms 1 mricm®.

5.1.3. Becnl nabopaTtopHble obliero HasHa4yeHWs C BEPXHUM NpeaenoMm B3asellnBaHus
200r no [OCT 24104,

5.1.4. Habop rmpb M™2-210 no OCT 7328.

5.1.5. Konfbl mMepHble HanueHble 2-1000-2, 2-100-2, 2-50-2, 2-25-2
no TOET 1770.

5.1.6. LjunuHapbl MepHble 1-500, 1-250, 1-100, 1-50, 1-25, 1-10, 1-5
no 'OCT 1770.

5.1.7. NUnNeTkn rpasynpoBaHHble 5-2-1, 5-2-2, 6-2-5, 6-2-10, 2-1-20
no TOCT 29227

5.1.8. TepmomeTp Tuna b, avanasod mamepenua 0+100°C, uena fenenwa 0,1°C
no TOCT 28498,

MNpumevanue k 5.1.1+5.1.8
[onyckaeTcst UCMONb30BaHUE UHbIX CPEACTE USMEPEHUS ¢ METPONIOrMYECKUMU
XapaKTePUCTVKEMM HE XYXE YKa3aHHbIX.

5.1.9. Ilamnbl ¢ nonbiM katogom JSITBM (Hg) no TY 11-94 (FKHXK.11.00.000).

5.1.10. 3nektponnuTka GbiTOBas C 3aKPLITOW CNMPAanbo no TOCT 14919,

5.1.11. CtakaHbl TepmocToikve B-1-150 TC, B~1-250 TC no OCT 25336.

5.1.12. CrakaHuuku 4ns B3gelwmsaHus CB no [OCT 25336.

5.1.13. Kucnota asoTtHas no FOCT 11125 (nnoTHocts 1,42 rfem®), o.c.u.

5.1.14. KucnoTta cepHas no MOCT 14262 (nnotHocTb 1,84 r/cms), 0.C. M.

5.1.15. Kucnota consHas o FOCT 14261 (nnoTtHocTb 1,19 riem).
Mpumevanue k 5.1.13 + 5.1.15
[JonyckaeTcss npuMeHsTb  KUCMOTbl  Mapku XM, (KUCoTa  asoTHas
no TOCT 4461; «kucnoTta cepHaa no [OCT 4204; kucnora congHas
no FOCT 3118), ecnu MaccoBas KOHUEHTpauUus pTyTM B HuX He OGonee
0,004 mr/kr.

5.1.16. Kanuii ABYXpOMOBOKUCTBIA no OCT 4220.



5.1.17.
5.1.18.
5.1.19.

5.1.20.
5.1.21.
5.1.22.

5.1.23.

OnoBo ABYXJIOpUCTOE, ABYBOAHOE no TY 6-09-5393-88.
Boga auctunnuposaHHast no FOCT 6709 wunu BuaucTUNNUpOBaHHAas

CurreTnueckoe mololee cpeacteo (CMC) Ans MbiThst naBopaTopHo#i nocy sl
(2r CMC pacteoputh B 1000 cm® Bogsi)

duneTpbl  06e330neHHbIe "cuHAA nedTa”, no TY 6-09-1678-86
Bymara MHBUKATOPHAR, yHUBEpcanbHas ANs KoHTponsa pH

dunbTpel MemOpanHble ¢ guameTpom nop 045 Mk Tna MOA-MA
no TY 6-05-1903 unu aHanorvyHble

Manoykn CTeKNsiHHble no MOCT 21400

6. TPEBOBAHWUA BE3ONMACHOCTU

n

6.1.

6.2.

6.3.

6.4,

6.5.

6.6.

OXPAHb|I OKPYXAIOWENA CPEQbI

Mpu BLINONTHEHWU W3MepeHWH MACCOBOIA KOHLEHTpauun pTyTU Heobxogumo
coGnrofatb TpeboBaHus TexHukK BesonacHocT npy paboTe ¢ XMMMYECKUMU
peaktusamu no NOCT 12 1 007 1 c cocynamu, paboTaoLumMmn Noj AaBNEHUeM
no [5]

OnekrpobesonacHocTs npu paBoTe ¢ anekTpoycTaHoBKamM, cobsogats
no MOCT 12 1.019, TOCT 122 007

Opranusauuio obydveHus pabotawowux 6HesonacHocTM Tpyaa npovssoanTh
no NOCT 12 0.004

Momellernue nabopatopumn JOMKHO COOTBETCTBOBATL TpebOBaHMAM NOXapHOM
6esonacHocTy no TOCT 12.1004 u umeTs cpeacTBa NOXapOTyLIeHUs
no FOCT 12 4 008

CopepxaHue BpeaHbLiX BeulecTB B BO3gyxe pabouell 30HbI He JOSKHO
npesbillarb YCTaHOBNeHHbIX Hopm no FOCT 12 1 005

WUcnonHuteny ROMKHbI BbINONHATL TpebosaHua OesonacHocty npu pabote
CO CMEKTPOMETPOM B COOTBETCTBUM C NpunaraembiM K npubopy TexHuueckum
OofMcaHMEM W WHCTPyKuMel no akcnnyartauyuu [1], [2], [3] »n [4]

TPEBOBAHUA K KBANTMOUKALWUKU NEPCOHANA

K BbinonHeHuio usmepeHuit U obpaboTke uX pesynbTaToB AoNycKakTcA
CneunanucTbl ~ XUMUKK ¥ UHKEHEepL!, NpoLleALmue Kypc NOArOTOBKK no paboTe
Ha aToOMHO—abcopbLMOHHOM CNEKTPOMETPE C PTYTHO—TUAPULAHOA NPUCTABKOMA
W M3ydMBLUME [OKYMEHT Ha fanHyio metoguky [lpoGonoAroToBKY MOXET
npoBoauTb NaGopaHT WK TEXHUK, UMEIOLLMA HABbIKKW paboTbl B XMMUUECKON
nabopatopum u ofyderHblid paboTe No [aHHOMY AOKYMEHTY
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9.2,

9.2.1.

9.3.

9.3.1.

YCNOBUA BbIMONMHEHWUA U3MEPEHUM
Mpy BLINONHEHWU N3MepeHUN COBMIAAIT Cneayllune YCrnoBus:

TemnepaTypa oxkpyxawoiero sosayxa, °C __ 20+ 5;
AtMocdepHoe aapnexue, kKila 84 + 106
OTHOCUTENbHAs BNaXHOCTb, % 60 + 20;
Hanpsxensue nutanms cetn, B 220 %2,
Yactota nepemeHHoro Toka, Iy 50 +1.

MOAroTOBKA K BbIMOMHEHUIO M3MEPEHUNA

Mpu NoAroToBKE K BLINONHEHMK W3MEPEHUA NMPOBOAST chegyioline paboTsi:

—  [0AroTOBKY NOcyabl,
— MpUroToBlieHUE pacTBOPOB,

— ot6op npab,

+  HacTpo#Ky cnekTpomeTpa

— Ipagyvposky,

— MoAroToBKY Npobbl K aHanuay.

MoaroroBka nocyabt

HoBYIO U CUNbHO 3arpR3HEHHY0 nocydy Ans adanusa (5.1.5; 5.1.6; 5.1.7;
5.1.11; 5.1.12) npombisaioT B pacteope CMC (5.1.19), BogonposogHol soao#H,
06e3KMpMBaIOT  CBEXENPUFOTOBNEHHOW XPOMOBOA CMECbio (Ans  npwro-
ToBneHus cMecu 1,6 r kanusa asyxpomosokucnoro (5.1.16) pacTeopsiior B 10 Mn
AMCTUNNVWPOBaHHOW BOAbLL, K MOAYYEHHOMY pPAacTBOPY OCTOPOXHO Mpw
nOMeWnBaHny npunusarT 400 cM® KOHLEHTPUPOBAHHOA CEPHOW KMCAOTbI
(5.1.16)), 3atem HECKOMNbKO pas NPOMLIBAIOT BOAONPOBOAHOMR, U 1 pas AuUCTUN-
nupoBaHHOW BoAOW. HenocpeacTBeHHO nepeg UCTIONb30BaHNEM MOCYRY
NPOMbIBAKOT a30THOM KUCNOTOR 1 Monb/p,M (65 Mn a30THOM KucnoTol (4.3.1)
rnoMeuiaoT B MepHylo konby BmectumocTbio 1000 cM°, [OBOAST 40 METKW
AUCTUANUPOBaHHOM BOAOWK), 3aTeM OnonackuealoT (bOHOBblM pacTsopoM

(9.3.2).

MpuroToBnexsne pacTsopos

Ona  npurotoBneHus pacTBOPOB  WUCMONMb3YIOT  OUCTUINMPOBAHHYIO MK
OMAUCTUNNMPOBAHHYIO BOAY, HE CcoepXallyld pTyTb B KOHLEHTpauum,
ofHapyXuBaemoi B KOHTPONbHOM OnbITe.

PacTBop kanusa ABYXPOMOBOKHCNOro, KOHUEHTpauus 40 rlam®

PactBopsior 20r kanusi peyxpomosokucnoro (5.1.16) s 50 cm® p,mcmn-
nMpoBaHHON aogbl NepeHOCAT B MepHylo konby BMecTumocThio 500 cm®,
106aBnaoT 50 CM° a30THOW KUCAOTH (5.1.13), AOBOAAT A0 METKU OUCTUN-
NMPOBaHHONA BOLON.

PacTBOp XpaHAT B TEMHON CKNAHKE C NPUTEPTOW npobkon.

Cpok xpaneHus He Gonee — 6 Mecsues.



8.3.2,

8.3.3.

9.3.4.

Pacteop ans pas6aBneHnsl OCHOBHLIX M TPaAYMPOBOYHLIX pPacTEOPOB
(doHOBBIA pacTBOp)

B MepHyto konBy BMecTuMocTsio 1000 cm® nomewyatoT 50 cm® asoTHoi kucrioTs!
(5.1.13), 5 cm® pacTBopa kanms [BYXPOMOBOKUCIIONO G KOHLEHTpaLueit 40 riam®
(9.3.1), BOBOQAT A0 METKU AUCTUIINUPOBAHHOW BOAOM.

PactBop XpaHAT B TEMHOW CKIAHKE C NpUTEpPTORt npobkoi.

Cpok xpaHeHus He Bonee — 1 Mecsua.

PacTBOp OnoBa ABYXNOPUCTOrO ¢ KoHUeHTpauwmeit 100 rigm®

10,0 r geyxnopucTtoro onosa (5.1.17) nomellaioT B cTakaH, AobasnawT 25 om®
conaHont kucnotet (5.1.15), npu cnabom Harpesaxmu (60+80°C) u nepe-
MELLUBaHKN NOMHOCTLIO PACTBOPRIOT ABYX/IOPUCTOE ONOBO HO NPOCBETNEHUSA
pacTBopa. llocne oxnaxgeHus pacTBop MEpPEeHOCAT B MepHyl konby
BMecTuMocTbio 100 cM® M QOBOAAT [O MeTkw ANCTUNNUPOBEHHOW BOAOW.
TwarensHo nepemelumsaloT. [pu NOMYTHEHUU PacTBOP OTRUMbTPOBLIBAIOT.

PaGounit pacteop A, 1cM’® pacTteopa A cogepxnT 100 MKF pTyTH
BeoKpbiBAKOT CTEKMAHHYH) aMnyry co craHfaprtHbiM  ofpasuom cocrasa
pacTeopa MoHoB PTYyTM (CO) (5.1.2) ¢ KOHUEHTPauwmen 1 Mr/cM®, BbINMBAIOT
B CYXOW CTakaH, C MOMOWIBIO MUNETKN BMECTUMOCTLI0 5 oM oTBupaioT 5 oM’
CO, nepeHocAT B MepHylo konby BMecTWMocTsio 50 cM® U poBogsaT
0O MeTKu oHOoBbIM pacTBopoM (9.3.2).

PacTBop XpaHAT B TEMHOW CKNsKKE.

Cpok xpaHenus He Gonee — 1 rofa.

9.3.5. Pabounii pacteop B, 1cm® pacrBopa B comepxuT 1 MKr pryTh
p

9.4.

9.4.1.
9.4.2.
9.4.3.

9.4.4.

Ot6upatoT nuneTkoil 1,0 cm® pabouerc pacTeopa pTyTv A (9.3%), nepexocat
B MepHylo konBy BmecTuMocThio 100 cM® 1 AOBOAAT A0 METKM hOHOBLIM
pacteopom (9.3.2.).

Pacreop roToesiT B feHb WUCMOMb3OBaHMA.

Ot6op npob

Mpobbl nNTbeROM U NpyUpoaHON Boabl oTBUpaloT no TOCT 24481,
Mpobbl cTouHo# BOAkl oTOupatoT no HBH 33.5.3.01 [6].

O6bém npobbl BOOLI ANs OfNpefefieHns MacCoBOW KOHUEHTpauuu pPTyTH
JomKkeH 6biTb He Mexee 300 cm®.

B kaxgyto oTobpaHHyto npoby Bogel A06aBNAIOT KOHUEHTPUPOBAHHYIO 330THYIO
kucroTy (5.1.13) us pacuéta 1 cm® Ha 300 cm® Boabl. pH npobel HOMKHO
cocraenaTe <1. Ecnu ykasaHHOro 00bEMa a30THOM KMUCMOTH HEHOCTATOuHO,
LOGABNSIOT ellle a3oTHYI0 KMCROTY B ofbéme He Gonee 5 cm® Ha npoBy.
B nportuBHOM crniyuyae aHanusupyemyio npoby pasbaensiwoT GHOHOBLIM

pacTBoOpPOM.
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9.4.5. Ecnu npoBet Boabl He MOIYT 6biTe MpoaHanuavpoBaHbl cpasy (B TeueHue
6 4acos), TO KpOMe &30THOW KWCMOTbI crneayeT foBasuTe 4 cm® pactsopa
xanua pByxpoMosokucnoro (83 1) Ha 1am° npobbl Onpenenenve pTyTH
B KOHCEpBMpOBaHHbIX npobax npoBOAAT He nosgHee, YeMm depes 3 CyToK

9.4.6. Ecnu avanua pacTBOPMMON W HEDACTBOPUMONA DPTYTV NPOBOGAT OTAENbLHO,
To npoby BoAsl nocne orbopa cneayer pasgenuTs AyTéMm hUbTPOBaHWUSA
yepes GunbTp ¢ nopamu 0,45 mxm (5 1 22) 3atem npoby Bogbl o6pabaTeiBaloT
B COOTBETCTBMU € 944 1 945

9.4.7. [ina kawgoro adanuza oTBMpaloT no 3 napannenbHbix NpoBbi  BOAb
(1 pesepeHasn)

9.5. Hacrpo#ka cnexTpoMmertpa

9.5.1. BxriouaoT W HacTpamBaloT cnektpoMetp «KBAHT-ADA» unn «KBAHT-2A»
coBmeagHo ¢ npuctaskoit «[PM—103» wunu «PF-105M», cornacHo TexHu-

YeCKOMY OMUCaHUIO W WHCTPyKLMKM no akcrnyatauwn [1], [2], [3], [4].
Pexum pabotbl ykasad B Tabnuue 2

Tabnuya 2

Pexum paboThl cnekrpomeTpa
B KOMMMEKTe C PTYTHO — IMAPUAHLIM FeHepaTopoM

AnHanu- Bpems
Onpepe- |McTounnk |Tudeckas |Liens, Pacxoq nporpesa
nRemMblA cBeTa NnHKA, BO34YyXa nNK
SnEeMenT HM MM /MUH MUH
PryTe nnK 253,7 05-1 15-20 10+0,5

NNK -~ namna ¢ nonkiM katogom Ttuna JIT6M (51 9)

9.5.2. YCTaHOBNUBAIOT KIOBETY Ha FOPENKY U HCTUPYIOT MO MaxCMMyMy MporycKaHus
uanydenus [IMK cornacHo WHCTPYKUMKW 10 3KCnnyaTauuyu CcnekTpoMeTpa,
YCTEHABMWBAIOT BPEMEHa NpeaBapuTeNbHOro NpoayBa v perucTpauvu

9.5.3. MoakmoyaloT TpybKku KioBETBI K reHepaTopy
9.5.4. 3anonHslT cocyn (“BoccTaHOBUTENb') pacTBOPOM [BYXNOPUCTOMO Ofl0Ba

9.5.5. YcraHaBnueaT HeoOxoOQumblih  pacxof ABYXSIOPMCTOrO OfioBa  COTNAcHo
Tabnuubl 3



Tabnuya 3

PaGouue napaMeTpbl PTYTHO — FTMAPHOHOrO reHeparopa

Onepauysa o6bEM peareHTa, ¢

FpogoMKUTENLHOCTS, ¢,
Mpumeyaxue

MpeasapuTenbHbiA NPOAYB

20+ 30 Mpo6a npoaysaeTcs
sosayxom 20 + 30 ¢,

cpabaTbiBaeT gosartop

Josupoeka SnCl; 3,0+40 SnCl, u BknoyaeTes

cucTeMa perucTpauum;

8 TeyeHwne YCTAHOBNMEHHOro

Peructpauma 20 +40 BPEMEHU perucTpupyercs

coaepxaHue pTyTM B npoGe

9.6.

9.6.1.

9.6.2.

9.6.3.

9.6.4.

9.6.5.
9.6.6.
9.6.7.

FpapywnpoBska

Tpagyvpoeky npuGopa BLINOMHSOT MO CEpUM rPagyMpOBOUHbLIX PACcTBOPOS,
KOTOpble TOTOBAT COMNacHo Tabnuubt 4.

pagyvpoBOYHbIE PACTBOPLI MOTOBAT B AeHb NPOBEAEHUS aHanusa B MepHbIX
konBax BMecTUMOCTbIO 100 cm® PacTBopel B konBax AOBOAAT LO METKM
doHoBbIM pacTBopoM (9.3.2).

Ons rpafiyMpoBKU NPUMEHSIOT HE MeHee TPEX rpafyupOBOYHbLIX PACTBOPOB
C coaepXaHueM PTYTW, paBHOMEPHO OXBaThIBAKLKM BEChb AUANA30H U3Me-
PEHWiA, BKMIOYAs BEPXHIOW U HWXKHIO FPAHWLY AManas’oHa KOHLEHTpauuil.
BbINOMAHAIOT — rPafyupoBKy, Criedys  yKasaHWsiM  TeKcTa  NpOorpaMMHOro
ofecnieueHns criekrpoMeTpa.

B cnyyae ecnu cnekTpoMeTp paboTaeT TOMbKO B PyHHOM pexume obpaboTtku
LaHHbIX, ON8 NOCTPOEHUA rpadyvpoBOYHOrO rpaduka nocnefoBaTteslbHo
U3MEpSIIOT CUrHanbl «HYNEBOro» pacTeopa, W rpagyvMpoBOYHbLIX pPacTeOpoB
pTyTM (Tabnuua. 4), HaykHas C pacTBOpa C HauUMeHbLUe! KOHUEHTpaLued.
B KauyecTBe «HYNeBoro» pacTsopa wucnofnb3yloT ¢oHoBbIA pacTeop (9.3.2.).
YcpeaHsioT  3HadYeHWs ABYX NapannesibHbiX  onpeaeneHuwi  pacTBOpoB
C OAMHaKOBOW KOHUeHTpauueil. [pasyupoBOYHbLIA rpadmK CTPOAT B KOOP-
OuHaTax «KOHLIGHTPaLMs pacTBopa» — «MokasaHua npubopar.

OtbupatoT nuneTkoi pabounit obwvém (20 oM ANs MoJeneil reHepaTopos
FPM-103 n MPr-105T11) rpapyMpoBOYHOro pacrsopa W BHOCAT B peakTop.

YCTaHaBnMBAKT 3aMONMHEHHbIA peakTop B redepatop.
MpoussoaaT rpagyuposky cornacHo 9.6.1.18.6.2.

B npouecce ogHOW cepui M3MepeHUt CKOpPOCTb NOTOKA BO3fyXa 4 A03VpoBKa
ABYXJTOPUCTOrO 0noBa AOMKHB! ObiTh NOCTOAHHbLIMM.



Tabnuya 4

Maccosas
N KOHLIEHTPaLMst PTyTH ARnWKBOTHas u4acTtb pasbasnsiemoro
rpaayvMpo- | B rpafyupoBOYHOM pacTeopa, noMetaemas
BoYHoro pacrsope B MEpHYH Konby BMECTUMOCThIO
pacTeopa
Mra/OM° 100 ca’
1 0,1 10 em® rpaympoBouHoro pacteopa 4
2 0,2 4 cm® rpanyvpoBouHoro pacTsopa 5
3 0,5 10 cm® rpagyvposouHoro pacTeopa 5
4 1,0 10 cm® rpagyvposouHoro pacteopa 6
5 5,0 0,5 cm® pabouero pacTeopa 5 (9.3.8.)
6 10,0 1,0 em® paBouero pacteopa b (9.3.5.)
7 x 20,0 2,0 cm® pabovero pacteopa B (9.3.5.)

9.6.8. Mocne npoBefeHUs U3MEPEHWA, CHUMaIT peakTop W npombisatoT SapboTep
hOHOBLIM PacTBOPOM

9.6.9. KoHTponk cTabWUNbHOCTH rpPagyupoOBOYHOW XapaKTepuCTHUKK

ObpasiaMn ana KOHTPONs CTabuibHOCTY IPaAyUMPOBOMHOW XapakTepuCTURM
ABNATCA TPagyUpoBOYHbIE PACTBOPbLI, MPUFOTOBNEHHbIE B COOTBETCTBUM
c 8.6

BuibupaloT 06pasisl, COOTBETCTBYIOWME HWXKHEW rpaHvue, cepeguHe un
BEepXHed rpaHule AuanasoHa usMepeHwit. Kaxabii obpaseu aHanusupyloT
8 TOYHOM COOTBETCTBUM C AGHHLIM LOKYMEHTOM.

paayMpOBOUHYI0 XapakTEPUCTUKY cumTaioT cTabunbHOW, ecnu Ans Kaxaoro
obpaslia BbINOMHAETCR Cneayouwee ycnosue:

| X—X%o] <G, rae
X - pesynbTar MSMEepeHWA MaccoBOW KOHLEHTpauuu pTyTu

B ofpasue Ans KOHTPONS;

Xo - aTTecToBaHHOE 3HAYEHUE MAaccOBOHW KOHLIGHTpaUMK PTYTH
B aTom xe ofpasue AnA KOHTpONS;

G -~ HopmaTuB CTaBUNBLHOCTY TPaAYMPOBOYHON XapakTepucTMKY,
G = 0,1X,.

KoHTponb rpagyvpoBOYHOW XapakTepUCTUKM  OCYLLECTBASIOT vYepes

Kaxgble 10 aHanuanpyeMbix npod.
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9.7. NoprotoBka npobbl K aHanusy

9.7.1. [Ina onpeAeneHns KOHUEHTpauuu Cymmbl OpM pTyTM npoBy BOAb!
nepeMelunBalT, 3ateM oToupaloT 75CM° MepHbIM  LIMITMHAPOM, nepeHocAT
B CTakaH BMECTUMOCTbIO 250 cM®, 0CTOpOXHO fOGABNAIOT 5 cM® @30THOM KUCIOTH
(5113), 5cm®  cepHOit  KMCROTb (5114) u okono 5cm® pacrtsopa Kanws
OBYXPOMOBOKUCIIOFO (93 1) A0 NONMyJyeHUs CTOWKOW XenTo# oKpacku Ecrm
WHTEHCMBHAA OKpacka He yaepxuBaeTtcs, TO A06aBRRAIOT €llie pacTBop Kanus
ABYXpoMoBoxkucioro (93 1), Ho B cymme He Bonee 15cm® CrtakaH HakpbiBalOT
4YacoBbIM CTEKMOM W [iBAa 4Yaca HarpeBawT Ha BofasHOW BaHe npu TemnepaType
90°C CrakaH oxnaxgfaloT npu KOMHaTHOW Temnepartype

9.7.2. HenocpeacTBeHHo nepes npoBefeHWeM aHanusa npoBy nepeHocAT
B MepHyl konfy BMectumocTeio  100cM® ¥ oBOAAT A0 METKM
¢roHOBbIM pacTBopoM (9 3 2) OpHoBpemeHHo ¢ obpaboTkoi npobbi nposoaaT
KOHTPONbHLIA ONbITY ANA BHECEHWS NOMPaBKW B pe3ynbTaT onpegeneHus

PaboTel no 9 7 1 mMoryT BbiTh BbINOMHEHBI HakaHyHe, HO He Gonee Yem 3a 12 yacos
po pabor no 972

9.7.3. [ins onpepenenvst KOHUEHTpaLuk pacTBopeHHbiX (hOPM pPTyTH, OCTaBLUylocs
nocne BbINONHEHWs npoiieaypbl 9 7 1 yacTh ucxogHon nNpobbl OTHOUALTPOBLIBAIOT

yepes dunbTp ¢ nopamu 0,45 Mkm, (5 122) oTbupaioT MEepHbIM LMNUHAPOM
100 cm® oTdhunbTpoBaHHOW npobbl U ganee [eRCTBYIOT coracHo 971, 972

10. OONONHWUTEIbHbIE TPEBOBAHUA 5
K NOAroTOBKE W BLIMONHEHWIO USMEPEHWUU

10.1. ViccneayeMble pacTBOPbl U PACTBOPLI peareHTOB JOSKHE! ObiTb Npo3paqHbiMu
M He cofiepXarth KOMMOUAHBIX U B3BELIEHHLIX YacTWL PasnuUyHOro Npouc-

XoxKAeHuA

10.2. TOAroTOBNEHHLIe PacTBOPbl He JOMDKHbI COAEPKAaTb NPOAYKTOB HENOMHOMO
OKUCHEHNA OPraHnyeckux COeauHEHWH

10.3. OcraTouHbil HecenekTMBHbIK (boH, oBycnoBrneHHbIA NapaMu Boab! U APYrUX
NETY4YUX COEOMHEHWA, KOMNEHCUPYIOT C MOMOLLBI0 AeHTEpPUEBOro KoppekTopa
aTomHo — abcopbunorHHOro cnekTpoMeTpa

11. BbIMOMIHEHWE WU3MEPEHUW

MpuU BBLIMONHEHUU U3MEPEHMA MACCOBOW KOHUEHTPauuu pTyTH
BbLIMOMHAOT cnegyouue onepauun:

11.1. Otobparb nmneTtkoir 20cM® npoBbl Bogsl Nony4eHHon no 971, 872
(wnn 97 3), nepeHecT B peaxTop.

11.2. YcTaHoBMTb peakTop B reHepaTop W NpPOBECTH WaMepeHus npobbl BOAbI

cornacHo 9.6
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11.3.

11.4.

BbINOMHAIOT W3MepeHnie COAEPXAHWA PTYTH B DACTBOPE «KOHTPOINBbHOMO
onbita» no 11.1, 11.2.

[nsa xaxgon aHanusupyemon npoBbl NPOBOAAT OBa napanfensHbiX
onpeaeneHns.

12. OBPABOTKA PE3YNLTATOB U3MEPEHUM
O6paboTKy pe3ynbraToB W3MepPeHWd MacCOBOK KOHLUEHTpaLuuu
PTYTH BbLIMOAHAIT cneayiowinM crnocotom:
12.1. OnpepensioT Maccoeyo KOHLEHTPaLMIO PTYTU B aHanmaupyemoii npobe
X, (Mx2/0M°) no chopmynie:
X = 1,333 x (X, - Xo),
rae Xn  PpesynsTat usMepeHus npobel, (MK2/OM°);
Xo > pesynbTaT usMEpeHUS (KOHTPOMLHOrO OMbiTa»,  (MKa/OM'),
1,333 ~ koachdmuueHT pasbasneHns npobbi.
12.2. 3a okoH4YaTenoHbIi peaynbTaT aHanusa NpUHUMAaIOT cpegHee apud-
MEeTUYecKoe pe3ynbTaToB ABYX NapannenbHbIX uamepeHuid Xy v Xi:
X, + X,
1 2|
X=—7 , MK2/OM°,
2
€CN PacXOXAEHNE MEXOY HUMU He NpeBbillaeT 3HavyeHWs HopmaTusa
KOHTPOMNs CXOAUMOCTH (JOMYCKaeMbIX PacxoXaeHWA pes3ynbTaToB ABYX
napanneneHbIX onpenesniernit) — d. 3HaueHWe HOpMaTUBa KOHTPONs
CXOAMMOCTY npueeseHo B Tabnuue 5.
lMpy oTpuuaTensHoM pesynbTaTe KOHTPOMS CXOAMMOCTY aHanu3 npobb
BOAbl MOBTOPSIOT.
Tabnuua 5
HopmartuBeb! xoHTpons TouHocTW npu P =0,95
M YWCne M3MepeHWiH, pasHoOM ABYM
Awana3ox HopmaTuebl KoHTpons, meax/os’
n3MepseMbIX
Bug sog XOHL{EHTp L MOrPELWHOCTL | BOCMPOU3BOAWMOCTb, | CXOAUMOCTS,
pTYyT™Y, K (P=0,95, D (P=0,95 m=2) d (P=0,95,
mK2/oM° m=2) m=2)
MutbeBkie U
NpUpOBHLIe 01 +50 0,21X +0,03 |0,19X+ 0,03 0,17X +0,03
CTouYHble 0,2+20 0,28X + 0,06 | 0,25X + 0,05 0,22X + 0,04
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13

14.

14.1.

14.2.

®OPMA NMPELOCTABNEHUA PE3YINLTATOB U3MEPEHWNA

Pe3ynbTaT U3MEPEHUS B NPOTOKONe ¥ B JOKYMEHTax, npegycmar-
puUBalOUUX ero MCcnoNb3oBaHUe, NPEACTABNSAIT B BUAe:

X+A, wmre/om’, npu P = 0,95, rge
X — MaccoBas KOHLEHTPauus PTYTU B aHanuaupyemon npobe,
A — 3HaYeHME XapaKTepUCTUKU MOrpELLHOCTU

(rpaHyLbl NOTPELLHOCTU WU3MepeHnutt), cMoTpu Tabnuuy 1

KOHTPOIlb TOYHOCTU PE3YNLTATOB U3MEPEHWH

OnepaTUBHLIA KOHTPOSb BOCMNPOU3BOAUMOCTH

ObpaszyamMu A8 KOHTPOMA ABMARIOTCH peanbHbie npobel Boa O6bem
orobparHoit npobhi AnNA KOHTpons [LOMKEH COOTBETCTBOBATb YABOEHHOMY
ofbemy, HeoBxoAUMOMY ANs NPOBEAEHWUS U3MEpEeHW No AaHHOK MeToauke
OTtoBpaHHbiit 06beM AensT Ha ABEe paBHbie Y4acTW U aHanu3UpYioT B TOYHOM
COOTBETCTBAU C HACTOALUUM [OKYMEHTOM, MaKCUManbHO BapbuUpys YyCnosus
NpoOBEAEHUST M3MEPEHUA (pasHble WCMONMHUTENMW, peakTUBbl U NocyAa pasHbiX
napTwii, pasHoe BPEMA M3MEpEeHUs)

PacxoxzaeHne MeXAY nNoNyverHbiMyu pesynbtatamy usmepeHuit (X4 u Xz)
He [JOSKHO MpEeBbilLiaTs BeNUYMHBl HOpMaTBa OfNepaTUBHOMO KOHTPOSS
gocnpounssoaumoctn (D).

| X;=Xz|<D

3Hauenne BervumnHbl D npusegero B Tabnuue 5

KoHTponb BOCNPOU3BOAWMOCTM MPOU3IBOAAT uyepes kaxiabie 10 npob6 [pu
NpeBLILeHUM HOPMATUBA KOHTDPOSIS  BOCTPOU3BOAUMOCTW  SKCREPUMEHT
noeTopsioT pyW NOBTOPHOM nNpEBbiWeHUM YKasaHHoro Hopmartusa D,
BBISICHSIOT NPUYMHBI, NPUBOSALLME K HeyfOBMEeTBOPUTENbHbLIM pe3ynbTaTam
KOHTPONA, W YCTPaHsIoT uX

OriepaTHBHLIA KOHTPOMb MOrpelHOCTH

KOHTpoOmb NOrpetuHoOCTM OCYLUECTBNAT MeToAoM 406asoK K npobe nuTbeBod,
NPUPOAHON U CTOYHOW BOAbI CTaHgapTHoro obpasua wnu rpagyvpoBouHoro
pactBopa (96) [obaBka paccuuThiBaeTcA TakuM obpasoM, uToOb
nonyyeHHbIe Nocne BBedeHus [00aBKM 3HAYeHWe MAaccoBOW KOHLIEHTPALMM
pTytM B npofe BoAb! (Xp), YAOBNETBOPANO YCAOBUK'

Xp=(1,5+2) X, rae
X - 3KCNepUMEHTANbHO YCTaHOBNEHHOE 3HaueHue

MaccoBOii KOHUeHTpauun pTyTu B npobe sogsi
13



B cnyuae, ecnu cogepxatve pryTu B pabodeit npobe B BonblunHcTBe criyyaes
UNY Ha NpPOTSXKEHUW AnuTenbHoro nepuwopna paboTbl nadopartopun MeHbLIE
HWXHEro npegeria namepenuit (0,1 MKr/aM® pTyTH), TO KOHUEHTPaUUA BBEAEH-
Hoit poBasku Cp gomkHa ObiTb 6nuskoil K HWXKHER rpasuue auanasoHa
N3MepAEMbIX KOHUeHTpauud 0,2<Cps0,5 Mxrl,qm3

Axanus npobbl Bogbl ¢ 40DaBKON NPOV3BOAUTCA B TEX Xe YCNOBUAX, YTO U
UcxXogHoi npobsl Bogbl

PeaynbTatsl KOHTPONSA NPU3HAIOTCA YAOBNETBOPUTENbHLIMKM, ECMW  BbINOS-
HREeTCs ycrosue

[xp~-X—Cp|<K, roe

K — HOPMaTWB OrepaTMBHOrO KOHTpons norpelwHoctd. Cm Tabnuuy 5,
Cp - pacdeTHble 3HaYeHUs MaCCOBOI# KOHUEHTpauwu pTyTv 8 gobaske

14.3 OueHMBaHMe XapaKkTepPUCTUK MOrPeHOCTH pe3ynkLTaToB aHanusa
3

OueHvBaHne XapakTepUCTUK MOrpelHoCT pesynbTata aHanu3a, BbinofiHeH-
Horo no MBW — rpanuy abCoOMOTHOW MOrPeiluHOCTH W3MEPEHWA MacCoBOW
KOHLieHTpaumu pTyTu B npobe BoAbl (CM. Tabnuuy 1) NPOBOAAT NO anroputmy,
ykasaHHomy B MW 2336-95 (7] B paspene 7 (meTog gobaBok) ¢ uenbic
MPOBEPKM MPUMNNCEHHBIX XAPaKTePUCTHK NOTrPeilHOCTA U3MEpEeHUR

BEUBJNTINOTrPA®UA

1

M’KHX 01 00 000 TO CnekTpoMeTp aToMHO — abcopbunoHHslil «KBAHT-ADA»
TexHU4eckoe OnvcaHrne 1 WHCTPYKUWA No sKcnnyaTauun

TKHX 30 00 000 P3 CnektpomeTp aToMHo — abcopbumonHbii «KBAHT-2A»
PyxosoacTBo Mo aKcnnyarauuu

FKHX.1500 000 TO TleHepaTop PTYTHO — ruapuaHbid «TPT—103»
TexHU4ecKoe OnUcaHue U MHCTPYKUUS No 3KCTyaTauun

TKHXX.25.00 000 P3 [enepaTop pTyTHO — ruapuaHblid «PT-105M»
PykoBOACTBO MO 3KCAMyaTaLum

Mpaeuna yctpodctea ¥ GesonacHOCTW 3KchnyaTauuu cocyfos, paboTtarowinx
nca AaBneHuem  YTeepxgeHbi [OCKOTNOHaA30poOM

HBH 33-5 3 01-85 «MHCTpYKUMA no oT6opy npob Ans aHanu3a CToYHLIX BOA»

MW 2336-95 CU XapaKTepucTvka NorpetlHoCTY Pe3ynbTaToB KONMYECTBeH
HOro aHanusa AnropuT™mbl oUeHUBaHUA
14
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rHML, BCEPOCCUMCKMIN HAYHHO-MCCIIEQOBATESIbCKUMA
MHCTUTYT ONTUKO-OU3UYECKUX M3IMEPEHUMN

(FHMU BHNMN ODU)

CBUAETEJIBCTBO

00 atrTtectTanuu MBU

Ne 1/2000 mBU

MetogHka BBIMOJIHEHHS M3MEPEHHH MaccoBOH KOHIUEHTPALMH DTYTH B [HTHEBBIX,
NPHPORHBIX H CTOYHEIX BOJax, paspaboranras I'YII BHHHM OOU u 000 «KOPTIK»
U pernaMeHTHpPOBaHHad B JOKYMEHTe:

«MACCOBAS KOHIUIEHTPALIMA PTYTH B [TMTBEBBIX, TPUPOIHBIX

W CTOUYHBIX BOJAX. Meroauka BBHIDOJHEHHS HIMEPEHHH METOIOM
fecnnaMEHHOA aTOMHO — a6COPOLIHOHHOR CIIEKTPOMETDHHY

arrecrosana B cooTeercTBHn ¢ ['OCT P 8.563 - 96.

ATTecTauMs OCYLIECTBIEHA 110 PE3Y/bTaTaM METPOJIOIHYecKOH 3KCNEepTH3bl MaTepHalloB
no paspafoTke M SKCNEPHMEHTANbHEIX HccaeqoaHui MBH.

B pesyasTate aTrecranuu MBY yeTanosaeno, uto MBH cooTBeTcTByeT npeabaBRieMbEIM
K HeH MeTpoNormdeckuM TpeSOBaHHSM 4 061afaeT CNeNYIOMIHMH METPOJOrHIECKHMH
XapaKTEPHCTHKAMH!

Juanazon Tpannnsl HopmaTHBb! KOHTPOAR TOIHOCTH
H3MepAEeMBbIX afcosrorROM npa P=0,95 u 4rcie H3MepeHHH
KOHUEHTpA- DOrPEeMIHOCTH | paBHOM ABYM, MK2/om’
Bua son unl pryTy, #Himepennl
gpe P=10,95 BOCHpPOH3-
Ko e/’ NOrpemHBocTs | BOAAMOCTE CXOJHMOCTH
Uatsesrie v | o\ 55 | 015X +0,01 | 0,21X+0,03 | 0,19X +0,03 | 0,17X + 0,03
TIpHpOAHbBIE
Crounsle 0,2+20 0,20X -+ 0,02 | 0,28X + 0,06 | 0,25X + 0,05 | 0,22X + 0,04 [

. [
Cnapupt MeTpo,

B.I1. Ky3neuos

18 anpens 2000 2.
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