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1 HASHAYEHME 1 OBJIACTBb ITPUMEHEHUS METOIMKU.

Hacrosmuii JOKyMEHT yCTaHaBIHBACT METONMKY BEIIOIHEHHS U3AMEPEHUH METATTIOB aTOMHO-
SMHCCHOHHEIM METOJNOM ¢ MHIYKTHBHO-CBS3aHHOM aproHoBodt iwasmoii (MCII-AD) B
aTMocdepHOM BO3TyXe HaCEJICHHbBIX MECT, BO3AYXE CAaHATapHO-3alIUTHOM 30HEI U BO3OyXe pabodeii
30HBI B CIICAYIOIIHX JHAIa30HaX:

Hunk oT 0,00125 Mr/M’ o 5,0 Mr/m’
Mens oT 0,00025 mr/v’ Jils) 5,0 Mr/m’
Huxens or 0,00025 ME/MC 10 5,0 Mr/v°
Maprasnen oT 0,00025 mr/v’ 1o 5,0 MI/M>
CauHel oT 0,00025 M/ Io 5,0 M/
Kamvmit oT 0,00025 M/ o 5,0 Mriv®
Xpom oT 0,00025 MM Io 5,0 MI/M
Keneso oT 0,00125 M/’ o 25 Mr/me
ATIOMHHHH oT 0,00125 Mr/M> 0 25 M/’
Kobansr oT 0,00025 mr/iv® IO 5,0 mr/vm’
Tutan oT 0,00125 mr/v® o 25 M/

2. XAPAKTEPHMCTUKHU IMOTPEILIHOCTU U3MEPEHUIA

I'panunel OTHOCHTENBHON MNOTPEIIHOCTH (8) pesynbraTta H3MepeHuil (amanns3a) mpH
JIOBEpUTENHHON BepoATHOCTH P = 0,95 =125 %.
IIpumeganue:
1 T'paHuIE! MOTPEITHOCTH YCTAHOBIEHEI C YYETOM IOTPEMHOCTH 0TOOpa Mpob.
2 CoOOTBETCTBYIOT OTHOCHTENBHOM pacmiupeHHOM HeompenenenHoctn U=25% ¢
ko3 dunmenTom oxsara k=2.

3 METO/1 USMEPEHUIA

Meron 3amodaercs B otOope 3MeMeHTOB U3 ra3oBoif ¢assl Ha ¢mbTpel ADA-(XA, XII,
BIT)-20, ¢ mocnemyrolquM IIEPEBOJAOM 3JIEMEHTOB CMECBHIO CHIBHBIX KHCJIOT M OKHUCIMTENEH B
PacTBOp U ONIPEAEICHUY METAIIIOB B pacTBOpe MeTomoM MICII-AD.

3aBUCHMOCTh BBIXOJHOIO CHIHAda ONpEeNeseMOro JJIEMEHTa OT €ro MacCcoBOH
KOHIIEHTPAalli} B PAacTBOpPE YCTAHABIHBAETCA IIyTeM IPAgyHpPOBKH C HOMOINBIO CEPHH PACTBOPOB,
HPHTOTOBJIEHHBIX W3 TOCY/APCTBEHHBIX CTaHNApPTHHIX OOpasloB BOXHBIX pPACTBOPOB HOHOB
METaJLIOB.

Jns moNyvyeHHst BBIXOJHOTO CHTHAJIA B BHICOKOYACTOTHYIO HHIYKTHBHO-CBS3aHHYIO
aproHOBYIO ILIa3My, IOJUICPXKHBAEMYIO B ropejike IpH aTMOCHEpHOM HABICHHH, NP NOMONIM
NEPUCTATIFTHYECKOrO Hacoca BBOOHMTCSA KUAKas npoba B adpO30JIBHOM COCTOSHMH. 3a BpEMs
HaxoXAeHUs B masMe (2 — 3 MHUIMCEKYH[BI) YaCTHIb], COCTAaBIIHONIHE Po0y, NPOXOAAT LMK
IUCCOIMAlINU, BO30YXHEHMS, HOHH3ALUM, IEepexolia B HEBO3OY)KHCHHOE coCTosHHe. DOTOHEI,
MCITyCKaEMBle aTOMaM¥ H HOHaMH IIPH IOCJIEIHEM IepeXoe ¥ IpOoLIEqIIHe Yepe3 BXOXHYIO LIeTb,
MIOHaaloT Yepe3 NUH3b! Ha JU(PAKLIMOHHYIO PEUIETKY OIITHYECKOro NpHbopa — MHOTOKaHAIBLHOTO
noJMxpomMaropa. ITocne pa3noxenus ¢Bera B CEKTP BBIACHCHHBIﬁ YYacCcTOK €ro nonagac€t Ha BXOoO
dorosnexTpoHHEIx ymHOXHTenel (PDY) Bcex kamamoB mnommxpomartopa. Tok ot ©OIY
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yCHIMBAETCS, U3MeEPSIeTCs M IIpeBpalaetcs B ubpopoil curnan. CUrHaubsl XpaHATCA B MAMSITH
MHEKPOIIPOLIECCOPa H UCIIONB3YIOTCS JUIS PACUYETOB H UIA KOHTPONs paGoThl mpubopa.

4 CPECTBA M3MEPEHHI, BCIIOMOT' ATEJIBHOE OBOPYIOBAHUE, PEAKTUBBI

4.1 Cpexncrpa U3MepeHuit:
- Onruko-amuccrHorHbH ciexTpometp OPTIMA 3000 SC ¢pupmer PERKIN ELMER.

- Tepmometp crexmannsii xunkoctHei. FOCT 28498.

- TMpubop nas or6opa mpob Bosmyxa ITA -300M-2, ¢ aBTOMaTHYECKUM ITOJUIEPKAHHEM pacxona

BO3/yxa Ha 1 xaHane B quanaszoHe ot 60 xo 100 n/mun. FOCT P 51945-2002

. - Bapomertp-anepoug M - 67 TV-2504-1797 - 75.

- Cexynnomep mexanudeckuii, OCT 8.423 - 81.

- TocymapcTBeHHBIe CTaHZapTHEIE O6pasLBI COCTaBa BORHEIX pACTBOPOB HOHOB KaAMHS
(zanpumep, I'CO 6690 — 94, 6692 — 93).

- T'ocynapcTeenHbIe cTaHAapTHEIE 06pa3Bl COCTaBa BOAHBIX PACTBOPOB HOHOB XpOMa (HampHMep,
I'CO 8035 — 94, 8037 - 94).

- FocymapcTBeHHEIE cTaHmApTHBIE 00pasLbi COCTaBa BOXHBIX PacTBOPOB HOHOB MeIM (HampHMep,
I'CO 7998 — 93, 8000 - 93).

- TocymapcTBeHHBIE CTaHNapTHEIE 06pasUBl COCTaBa BOIHBIX PacTBOPOB HOHOB KoGambTa
(uanpumep, I'CO 8089 — 94, 8091 — 94).

- TocynapcTsennble cTanAapTHEIE 00pa3Nbl COCTABA BOAHBIX PACTBOPOB HOHOB CBHHIA (HANPHMED,
I'CO7012 - 93,7014 - 93).

- FocymapcTReHHBIE CTaHNAPTHEIE 06pa3LBl COCTaBa BOAHBIX PaCTBOPOB HOHOB XKeNxe3a (HanpuMep,
I'CO 8032 — 94, 8034 - 94).

- TocynapctBeHHBIE CTaHAapTHBIE 00pa3smBl COCTaBa BOAHBIX pPACcTBOPOB HOHOB MapraHua
(ganpumep, I'CO 8056 — 94, 8058 — 94).

- I'ocymapcTBeHHbIE CTaHAApTHEIE 00pa3Nbl COCTAaBa BOJHEIX PACTBOPOB HOHOB HHUKEJII (HAIIpHMED,
I'"CO 8001 — 93, 8003 — 93).

- T'ocymapcTBReHHEIE cTaHAapTHEIE 0OpasEl COCTaBa BOMHBIX PACTBOPOB HOHOB IIMHKA (HAIIpHMED,
T'CO 8053 — 94, 8055 — 94).

- TocymapcreeHHEble crappapTHeie 00pasubl COCTaBa BONHBIX PAaCTBOPOB HOHOB alFOMHMHES
(ganpumep, 'CO8059 — 94, 8061 — 94).

- TocynapcTeenHble cramgapTHble 0Gpasmsl COCTaBa BOAHBIX PacTBOPOB HOHOB TuTaHa (IV)
(mampmmep, I'CO 7205 — 95, 7207 - 95).

- Humaanp Mephbii 1-100-2, 1-500-2, 1-1000-2 mo TOCT 1770 - 74.

- Kon6a mepras 2-25-2, 2-50-2, 2-100-2, 2-500-2, 2-1000-2 o FOCT 1770 — 74.

- IMunerxy Ha 0,5; 1,0; 5,0; 10,0; 25,0 eM® mo TOCT 29227 - 91.

- Becrl nabopatoprile o6miero HasHageHMs 2-ro Kjiacca TOYHOCTH C HaWOONBIIMM MPEAEeNoM
B3semmuBanys 200 r no 'OCT 24104 — 88.

4.2 BenoMoratensHOe 000pyIOBaHHE:

- OunbTps! 6yMaxHbIe 06e330NeHHbIE, CHHsA JieHTa TY 6-09-1678 — 86.
- Craxas BeIcokuit kBapuesbit S0mi, 100 mn TOCT 1774-74E.

- Crakan TXC B-1-100, TOCT 25336-82.

- ®apdopozsri Turens Ned4, No5, TOCT 9147-73

- Omnextporutura, ['OCT 14919-83E.

- Okcukarop, 'OCT 6371 — 73.
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- ®unprpe! asposzonsHbie ADA-XA, ADA-XTI, AOA-BIL TY 95-740 — 80.
- Tpy6xm MemunuHCKHe pe3unoBble THna 1. TOCT 3399.

- Ilxad cymmnensit tana CHOJI, TY 16-531-299 - 78.

- Crxuiaaka Jlpexcens.

- Bans popsnas, TY 1910-012-32847229-97

- bBans necyanas.

Teus MydensHas TY 16-531.704 - 81

4.3 PeaxTussI:

- Bona nns ma6oparopsoro ananuza OCT P 52501-2005 co CTeNEHBIO IHCTOTHI 2.
- Kucnora asotras (p =1,42 r/eM*) OCY-33-5 no TY-6-03-366 — 74.

- Kucnora comanas (p =1,19 ¢/em®), x.4. TOCT 3118 — 77.

- Cnupr stunossii no I'OCT 5962.

- Ammonus cynbdar, x.4. TOCT 3769-78.

- Tlepokcun Bozopona OCU-8-4, TV -6-02-570-75.

- Apron Beicokoit uuctotel 'OCT 10157 - 79.

- Asor ocobo gncrrii 'OCT 9293 - 74.

- Cumukarems KCMI™ TOCT 3956 - 76.

ITpumeqanve: JlomyckaeTcd KCIIONB3OBAaHUE CPENCTB HM3MEPEHHS, BCIIOMOraTeJIbHOTO
060pyN0BaHNS H PEAKTHBOB C METPOJNIOTHMYECKHMH H TEXHHYECKMMH XapaKTEpHCTHKaMH He Xyxke
yKa3aHHBIX.

5 TPEBOBAHHA BE3OINTACHOCTH

5.1 Tlpu BHIIOMHEHUH aHATH30B HEOOXOMUMO CODMIONATH TpeOOBAHAA TEXHUKH O€301I1aCHOCTH
mpH paboTe ¢ xuMudeckumy peaxtusamu o I'OCT 12.4.021.

5.2 Onextpobe3onmacHOCTE IIpH paboTe ¢ AMeKTpoycTanoBkamu cobmonaercs mo 'OCT 12.1.019.

5.3 TlomemeHue naGopaTopHu XOKHO COOTBETCTBOBATH TPEOOBAHMAM IIOXKAPHOM GE30MaCHOCTH
no I'OCT 12.1.004 u umeTs cpenctra noxaporymenus no 'OCT 12.4.009.

5.4 WcnoaruTeNnH ZOJKHBI OBITH NPOHHCTPYKTHPOBAaHBI 0 Mepax Ge30IacHOCTH IpH paboTe B
XUMHYecKOH nabopaTopu¥ CO CIIeKTpOMETPaMH C HHOYKTHBHO-CBS3aHHOH miasMoi B
COOTBEICTBHM C MHCTPYKIUAMH, IpHnaraeMeiMM K mnpubopam. Opranusamus oOydeHHS
nepconana 6ezomacHocTy Tpyna npoussomutes no FOCT 12.0.004.

6 TPEBOBAHVA K KBAJIUOHKALIUKA OTTEPATOPOB

6.1 UsmepeHms O MeETONMKE XODKEH BBUIOJHATH CHEHHAIMCT-XUMHUK, NPOIIEIIui
COOTBETCTBYIOIIMI Kypc HOATOTOBKM IO paboTe ¢ aTOMHO-3MHCCHOHHBIM CIIEKTPOMETPOM B
HHIYKTHBHO-CBA2aHHOM MNa3MOM.

6.2 TIpo6omoAroTOBKY MOXET OCYLIECTBIATH NAabOpaHT MM TEXHUK, HMEIOIIMHA HaBBIKU
paboTHI B XUMUYecKo#t TabopaTopun.
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7 VCJIOBYISL BBITTOJIHEHUSI UBMEPEUM

Ilpy mOAroTOBKE K BEITONHEHHIO HM3MEPEHHM M IPM HMX NPOBENSHHH HEOOXONMMO
COOJIIOAATE CIIEAYIOLIHE YCIOBHS:

- TeMIIepaTypa OKPYXKAIOIIEro BO3LyXa °C 18+25°C

- atMocepHOe JaBleHHE klla 101 + 4 (760 + 30 mm.pT.CT.)

- OTHOCHTEJIbHAS BIAXHOCTH BO3IyXa % He 6onee 80% npu Temneparype
25°C

- HaIpsDKEHUE [THTAHUS CETH B 220+10%

- YaCTOTa IIEPEMEHHOr0 TOKa I'n 50£1

8 TIOZArOTOBKA K BBITIOJTHEHUIO U3MEPEHUIA
8.1 IloaroToBKa ONTHKO-3MHUCCHOHHOTO CIEKTPOMETPA.

Ioar ‘OTOBKY npnﬁopa K HW3MEPEHHSM OCYHICCTBIAIOT B COOTBCTCTBHH C PYKOBOICTBOM IIO

9KCIUTyaTalyHy.
Jnst BBOIONHEHMS H3MEPEHMH YCTAaHABIMBAIOT CIEAYIOIMME pEXHUM IUIa3MEHHOM CHCTEMBI

npubopa:

MointHocTs BY - reneparopa, Bt - 1300

YacroTa rereparopa, MI'y -40

IToTox mnasMe! (aprox), JI/MHH -15,0

ITorox pacneuiuTess (aproH), J/MHH -0,8

CxopocTh mogady npoosl, MJI/MHH -1,0

[Tocne ycranoBxky pabovnx MapamMeTpOB ¥ IIOJUKHMIa IUIa3Mbl, MPHOOp BBIAEPKUBACTCS BO
BKJTIOUEHHOM COCTOSIHHM B TeueHue 30 MHHYT C LeNbio cTabUIH3anuy NIa3Mel B peskumMa paboTEL.
PexomenayeMble /11 aHann3a 3JIEMEHTOB JUTMHE] BOJH IIpeficTaBlieHs! B Tabauie 2.

Tabmuna 1 — [TepeueHs peKOMEHYeMBIX JIMH BOJH

DeMeHT JlnuHa BONHBI, HM

Lunk (Zn) 213,856 (206,200)

Menp (Cu) 324,754

Huxens (Ni) 231,604

Maprasen (Mn) 257,610

Cauren (Pb) 220,353

Kanmuit (Cd) 226,502

Xpom (Cn) 267,716

XKeneso (Fe) 259,940 (271,441)

KobGansT (Co) 228,616

AMoMuHHiH (AD 237,312 (308,215)

Tutan (Ti) 337,280 (334,941)
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8.2 IIpuroToBIcHHE BCIIOMOTaTENbHBIX PACTBOPOB

8.2.1 Ilpuzomosnenue pacmeopa Q30MHOU KUCIOMbl C MOAAPHOU  KoHyewmpayuet 0,3
3
MOB/OM.

20 cM’ KOHIIEHTPHUPOBAHHOM a30THOM KHCIOTE! A06aBIsIOT K 500 e’ 6HIUCTHIUTHPOBAaHHOM
BOZBI B JOBOZAAT 06BeM 10 1 am°. Tiatensro [I€pEMEIIHBAIOT.

8.2.2. IIpuzomosnenue cmecu KUCAOm ONA pACMBOPEHUA.
3 gacTH COJIHOM KMCIIOTHI 1:1 cMemaThk ¢ ONHOH YacThi0 a30THOM KUCIOTH! 1:1.
8.2.3. Ilpuzomoenernue 1% pacmeopa a3ommoti Kucromei.

10 cM> KOHIIEHTPHPOBAHHOMN A30THOM KHCIOTHI pas6asnsmior 10 1000 cM® JUCTUIMPOBaHHOM
BOJOH.

8.3. IIpuroToBneHue rpafyHpOBOYHEIX PACTBOPOB
8.3.1 IIpuzomosnerue 0CHOBHO20 2pAOYUPOBOYHOZ0 PACMEOPA ONPEOENSAEMbIX INEMEHMOE

OCHOBHOM TIpafyHpOBOYHBI PacTBOP CMECH JJIEMEHTOB TOTOBAT M3 COOTBETCTBYIOUIHX
rOCYZApCTBEHHBIX CTaHAapTHEIX oOpasnoB (I'CO) BOHBIX pPacTBODOB MOHOB 3JIEMEHTOB B
COOTBETCTBHMH ¢ HHCTPYKIHH IT0 HMX NpHMeHEeHHIO. [loouepeHo u3 Kaxaoro craHmapTHoro obpasna
COCTaBa BOIHLIX PACTBOPOB HOHOB 3MEMEHTa C MaccoBoit koHmenTpamueir 1000 Mr/mm’ oT6HparoT
50 o™’ PacTBOpa, NMOMEWAIOT B MEPHYIO KONGY BMecTEMOCTHIO 100 cM® H JOBOAT O MeTKH
PacTBOPOM 230THOM KHCIOTHI C MOJApHOM KommeHTpammeii 0,3 moms/am’. TiiaTensHo
TepeMemHBaioT. 1 cM® OCHOBHOrO IPayHPOBOYHOrO PAcTBOpa COAEPXMT IO 50 MKT KaXZOro
anemenTa. Cpok XxpaHeHus pactBopa — 3 mecsaua npd 4-6 °C. IlorpemmHocTs NPHrOTOBMICHUS
pacrBopa — 1,4 %.

8.3.2 Ilpuzomoerenue pabouezo 2padyupoBoyHO20 pacmeopa 3neMeHmos

20 cM® OCHOBHOTO rpajyMpoBOYHOIO PacTBOPa NOMEIAIOT B MEPHYIO KOJIOY BMECTHMOCTBIO
100 eM® u pas6aBIMOT a30THOM KHCNOTOH ¢ MOJApHOM KoHIeHTpamuei 0,3 MOIB/mM>, NOBOASA
o6beM comepxmMOro KONGH N0 MeTkH. TmaTensHo mnepeMemmBaior. 1 cM®  paGodero
rpaXyHpOBOYHOIO pacTBOpa COACPXHT N0 10 MKr kaxzoro sneMeHTa. Cpok xpaHeHus — He Gosee
1 Mecama.

8.3.3 Ilpuzomoenenue zpadyuposouHbIx pacmeopos 3MeMeHmos

I'pamynpoBOYHbIE paCTBOPEI FTOTOBAT M3 PabOYero ¥ OCHOBHOIO I'pa/lyHPOBOYHEIX PaCTBOPOB.

Jia npUroToBneHNUs rpaIydpOBOYHBIX PaCTBOPOB B MepHEBIE KOJOBI BMecTUMOCTEIO 100 cM®
OoTOHpAIOT, B COOTBETCTBUH C TpeOOBaHHAMHU TabIMIE! 3, aATHMKBOTH paboyero rpaxyHpoOBOYHOrO
pacTBopa MJIM OCHOBHOTO I'DaIyHPOBOYHOIO pacTBOpa, JOBOAAT O METKH pacTBOPOM a30THOH
KHCJIOTBI C MOJIIPHO# xoHUeHTpamue# 0,3 Mois/an’. TIaTensHo nepeMetBaroT. CpoK XpaHeHHs
He Gonee 1 mecsana.
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Tabnuua 2 - [IpurotoBneHne rpagyHpoOBOYHEIX PAaCTBOPOB.

Ne HaumeHoBanue Maccosas O6beM O6bem MepHoit Maccopas
rpagyHpoB 3NEMEHTOB KOHUEHTpauus oT6upaemoit KkonGsl, KOHUEHTpaLuA
OYHOro 3/EMEHTOB B ATHKBOTE! HCnonms3yeMoit 3/MIEMEHTOB B
pactBopa OCHOBHOM WU OCHOBHOI'O W/IH s MOJTy4eHHBIX

pabouem pa6ouero IPUTOTOBJIEHUS | IpaLyUpOBOYHLIX
rPagyMpoOBOYHOM | TPaXyMpOBOYHOTO | FPaZyMPOBOYHEL pactsopax,
pacTBOpe, MKI/IM pacTBopa, cm’ X PacTBOpPOB, CM’ MKr/mM°
Zn, Cu, Ni, Mn,
1 Pb, C4d, Co, Cr, 10000 1,0 100 100
Fe. Al. Ti.
Zn, Cu, Ni, Mn,
2 Pb, Cd, Co, Cr, 10000 5,0 100 500
Fe. Al. Ti.
Zn, Cu, Ni, Mn,
3 Pb, Cd, Co, Cr, 10000 10,0 100 1000
Fe. Al. Ti.
Zn, Cu, Ni, Mn,
4 Pb, Cd, Co, Cr, 50000 10,0 100 5000
Fe. Al. Ti.
Zn, Cu, Ni, Mn,
5 Pb, Cd, Co, Cr, 50000 20,0 100 10000
Fe, Al, Ti.

8.4 TlocTpoeHne rpanynpOBOYHOM XapaKTepHCTHKH

JUid IOCTpOeHHS rpaXyHpOBOYHBIX XapaKTEPHCTHK [0 BCEM H3MepAeMbIM 3JIEMEHTaM,
FOTOBSIT TPH CEPUH I'PATYHPOBOYHBIX PACTBOPOB.

ITonyvaioT He MEHee OBYX pa3s CHTHA JUIL HyJeBOro pacTBopa (pacTBOp a30THOM KHMCIIOTHI C
MOIIpHOW KOHueHTpaumed 0,3 Monb/IM’), W 3arTeM [B&KES! CHCHAT s KaXIOTO
[Pafy¥pOBOYHOIO pacTBOpa O3lEMEHTOB, MPHrOTOBNEHHBIX MO MyHKTy 8.3., B mopsaaxe
BO3pacTaHKs MacCOBBIX KOHIIEHTpALHii ONpee/IIEMBIX JIEMEHTOB.

IIpoBepKy npHEMIIEMOCTH BBIXOZHOIO CHTHajIa CIEKTPOMETPA IIPOBOISAT NPH MPOBEICHUH
IPanyHpOBKH, IIPH U3MEPEHHM, IIPU NEPHOAHYECKOM KOHTpOJE CTabMIBHOCTH IPajyHpOBOYHON
XapaKTepHUCTHKM. Pe3ynbraT MpoBepKy MPU3HAETCS NIOJIOKHTENLHEIM IIPH BLINOJHEHHUH YCIOBHS:

|’iA‘A—AxloosKB , (8.1)

p
rae KB — Hopmarus, (s P=0,95), K = 10 %;
Aju A; -BBIXOIHBIE CUTHAIBI IPHOOPA,
Agp - cpenHEApHPMETHIECKOE 3HAYCHHE BEIXOJHOIO CHIHANA IIPHOOpa.

ABaNUTUYECKUH CHTHaN s KaXEOrO IpagyHMpOBOYHOTO pPacTBOpAa BBIYHCILIETCS Kak
PasHOCTb MEXIY CpeIHHMM 3Ha4YeHHEM BBIXOJHOIO CHTHala JUIs JTOrO pacTBOpa H CpPENHHM
3HAYEHHEM BBIXOJHOI'O CHTHANA Ul HYJIEBOTO pacTBOpa.

['panyupoBOYHEIE XapaKTEPHCTHKH BbIPAXKAIOT IMHERHON QyHKIMEH:

A=a+bC. (8.2)
Mynuyunanoroe yupexcoenue «I'opodckoe ynp K020 U onep 2 p xa 0KD) et 8
npupoonoii cpedot ».
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ITocTpoerne TIpamyHpOBOYHBIX XapaKTEPUCTHK, 0OpabOTKa M XpaHEHHe PpE3YNLTaTOB,
IIPOBEPKH [IPHEMIIEMOCTH IPaNyHPOBOYHBIX XapakTEPHCTHK IIPOBOJUTCS C HCIIONB30BAHHEM
CTaHAApPTHOI'0 NPOrpaMMHOr0 ofecIeyeHns, BXOMIINEro B KOMILIEKT npubopa.

I'panynpoBKy aTOMHO-3MHCCHOHHOTO CIIEKTPOMETPA IPOBOAAT KaXKObIi IEHE Nepell HaqanoM
¥3MepeHui CepuM MOATOTOBJICHHBIX P00, B COOTBETCTBHHU C HHCTPYKIHEH 110 SKCIUTyaTallHH.

I'pamynpoBOYHYIO XapaKTEPHCTHKY NEpeCTpauBalOT NPH CMEHE pPEeaKTHBOB, MIHATENHHOM
nepepsiBe paboThl NprOOpa, OTPHUATENBHEIX Pe3ybTaTax KOHTPOJL crabunbHocTH (eM. 1. 13.1)

IpoBepkxa mpHEMIIEMOCTH TIPafyHPOBOYHON XapaKTEPUCTHKH NPOBORMTCA KaXIbIi pa3
11ocie e€ MOCTPOeHHs

I'paxyvpoBOYHBIE XApAaKTEPHCTHKH MPH3HAIOT IPHEMIEMBIMH, €CIH KO03bQuumueHt
xoppemsiun  (Corr. Coeff.) cocraBmser e menee 0,99 M OTHOCHTENBHOE OTKIIOHEHHE KaXIOTO
AHANMMTHYECKOT0 CATHAJIA OT rPafyHpOBOYHOM XapaKTEepPHCTHKH He NpeBbiaeT + 12 %.

9 OTBOP ITPOB
9.1 Vcnosus otbopa mpob:

a) npu oTbope npob aTMOC(HEPHOrO BO3LyXa HacENeHHBIX MECT M CaHHTapHO-3alMWTHOU
30HBI JIOJDKHBI COOMIONATHCS CISAYIOMNE YCIIOBHS:

Temneparypa okpyxaromeit cpenst ot —40 °C no +40 °C,

OTHocHTENbHAS BIAXKHOCTE He 6onee 90 %o,

AtMmocdepHoe masnenue ot 84 no 106,7 xIla.

6) nipu oT6ope 1pob Bo3myxa paGodelt 30HEI HOIDKHEI COBIIONATECS CIIEAYIOINE YCIOBHA:
Temneparypa oxpyxaromeit cpeast ot —20 °C xo +35 °C,

OTHocHTeNbHas BIaXXHOCTH He Gonee 90 %,

AtMmocdepHoe naBnenue ot 84 no 106,7 xIla.

9.2 Tloarotoeka GpumbTpoB ADA K H3MEPEHHAM

Kaxgomy ¢unsTpy npucBamBaeTcs HOMep, QHIBTD IOMEINAETCS B OTAEILHEIM KOHBEPT.
[TapannenbHO FOTOBHUTCS KOHTPOIBHEIH QHIBTp (XONOCTOH).

9.3 Ot6op npot:

a) ammocgepro2z0 8030yXa HACENEHHBIX MECM U CAHUMAPHO-3AUIUMHOU 30HbL

Ot6op npo6 mpu KOHTpOIe aTMOC(HEPHOro BO3TyXa HACENEHHBIX MECT, BO3MyXa CAHUTapHO
3aIUTHOM 30HBI, NPOBOLAT B coorBercTBHH ¢ PJI 52.04.186-89 «PykoBOoACTBO MO KOHTPOMIO
sarpssgeHus armoctepey, 'OCT 17.2.3.01-86 «AtMmoctepa. Ilpauna KOHTpONA KadecTBa
BO3HyXa HaCeJICHHBIX MYHKTOB. Oflue TeXHHYeCKHe TpeOOBaHHS».

Ilpu ompeneneHuy pasoBO¥ KOHLEHTpalMu OTOOp IIPOM3BOAMTCS B TedeHue 20 MHHYT
pacxozom 100 av®/vus. O6muit 06bem 2 M.

Ot6op npo6 Iy ompemeneHUs CPeNHECYTOYHON KOHUEHTpAly METaIOB BBHIOJHIETCA
HeNpephIBHO B TedeHue 24 yacoBs ¢ pacxogoM 100 AM’/MEH HTH — TIpH GOJBIIOMN 3aIbLIEHHOCTH —
UUKTHYecKH 110 20 MUHYT, Yepe3 OAHHAKOBEIE IIPOMEXYTKH BPEMEHH.

Mynuyunanvroe yupesicoenue «opooi P 020 U onep 1p oKpyxcalowel 9
NpUpoOHOl cpedbin.
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6) 6030yxa paboueti 301bl

Ot6op mpo6 Bo3myxa paGoue#t 30HBI mpoBomsAr B coorBeTctsuu ¢ ['OCT 12.1.005-88
«O61se caHUTapHO-THIHEHHYeckHe TpeboBaHHA K BO3XyXy pabodyeil 30HBDY, METOAMYECKHMHU
ykaszaHusmMu Ned4436-87 or 18 HosOps 1987r. «Vi3Mepenne KOHUEHTpalMii aspo3olneit
IMpeHMyInecTBeHHO ¢(ubporenHoro nefictBus» B Meroxudeckamu ykasandamu Ne3936-85 ot
26 centa0psa 1985 r. «KOHTPONs coaepKaHMA BpEOHBIX BEMECTB B BO3AyXxe paboueit 30ubm. OT6Op
OCYINEeCTBILAETCA II0 OJJTHOMY M3 YKa3aHHBIX JJOKYMEHTOB B 3aBHCHMOCTH OT [OCTaBJICHHOM 3aady 1
obrekTa.

Ot160p MpoBOHUTCA B 30HE ABIXaHHS pabOTAIOIIEro, IPH XapPaKFEPHBIX MPOU3BOACTBEHHBIX
ycnopuax. PasoBoe u3MepeHHe KOHLUECHTPAUMH BPEIHBIX BEmECTB MPOBOMHTCA NIPH HENPEPHIBHOM
HITH IOCIEeAOBaTeNIbHOM 0TOOpe. BpeMa oTGopa mpu 3TOoM cocraBiser 15 MUH B moGoiM TOouke
paboueii 30H5L. OT60Op IPOG OCYMECTBAMOT MpH (GHKCHpPOBaHHOM pacxoxe 10-15 av>/Mun.

B coorserctBur ¢ m4.2.3 I'OCT 12.1.005-88 «O6mpe caHMTapHO-THFHEHHYECKHE
TpeboBaHH K BO3NYXy pabouelf 30HBI» @ meyenue CcMeHbl U HQ OMOENbHLIX 3MANAx
MEXHONO2UYECKO20 npoyecca 6 00HOU moyke 00nxCHO bbimby omobpano ne menee mpex npob. Jna
asposoneii npeumywecmeenno pubpozennozo Odeticmeusn donyckaemcs omOop 00HoU npobvl.

Ot6op mpo6 3akaHYMBaeTCs BEIKNMIOYEHHEM mpubGopa mig orGopa mpoG BO3myxa, 3TOT
MOMEHT (PHKCHpYeTcs B akTe otbopa mpob.

Jna 6onee ToOUHOro ompeneneHHs o6beMa IPOIYIMEHHOTO BO3AyXa Ipubop it otbopa
mpo6 Bosmyxa IIA -300 M-2 ocHaineH ra3oBbIM CUETYHKOM.

ITpu or6ope mpob peracTpupyroTCs ceayIomuye apaMeTpsl: pacxos Bosayxa (V) 3a 1 MuH
(aM>/MHH), IPOOIDKHTENBHOCTs 0T6Opa (T) (MHH), TeMneparypa Bo3ayxa (t) B Mecte ot6opa °C,
atMocdeproe naenenue (P), kIIa unu MM.pr.CT.

Cpennee 3Havyenue OMIBTp u3BNEKaeTcs W3 aJUIOHXKa, nepernbaercd momoiiam
3albUTEHHOH CTOPOHOH BHYTPH (A1 00eCnedeHHs COXPaHHOCTH HABECKH IPH TPAHCIOPTHPOBKE
bwimTpa ¢ oTbopa B nabopaTopuio IS OCHEAYIOMEro aHAIN3a) H YIAKOBBIBAETCA B KOHBEPT.

Ilpu BHMOJNHEHHH BceX OTHX ONepanMii TIIATENBHO CHeJAT 3a TeM, YTOOH Ha
GUIETPYIOIHI 37IEMEHT He NOoNaJaid IOCTOPOHHNE 3arpA3HEeHUS H YTOOH He JOMYCKAIMCh IIOTEPH
YJIOBJICHHEIX YACTHII.

Oto6pannble Mpo6EI HOCTABIAIOTCS B 1aD0PaTOPHIO Ha aHAIH3.

10 BBIIIOJIHEHUE U3MEPEHUH B JJABOPATOPUU
10.1 TloaroToBka Mpo6 K H3MEPEHHUSIM.

ITposenenye mpoOOOArOTOBKH 3aBHCHT OT BhIOpaHHOro Tuna QmisTpa 1 oTOopa mpob,
03TOMY IPOGOIOArOTOBKA OCYIECTBIIAETCA [0 ABYM BapHaHTaM:

10.1.1 Ilpu ucrons3oBanuu GmisTpoB AQA-XA

Ilpu wmcnons3oBanud GmnsTpoB ADA-XA HPOBOIAT HMX «MOKpoe» o30neHHe. PHIbTp
IOMEIL@AIOT B TEPMOCTOMKMI XMMHMYECKHH CTAKaH HIH KOGy BMECTHMOCTHIO 100 cv’, noGasmsior
5,0 cM’ KOHIEHTPUPOBAHHON a30THOM KHMCTOTHl M BBUICPXMBAOT 30 MUHYT IpH KOMHATHOMN
TeMIiepaType. 3aTeM CTakaH NOMEIAIOT Ha INIUTKY ¢ acOecTOBOM MpOKNAAKOH H HarpeBaroT IO
NpeKpauleHus BbiaeneHus Oypbix napoB. CTakaH CHHMAOT, OXJaxiaror, Hobasmsor 0,3 oM
IepeKrcH BOZOpoJa ¥ BelaepxuBaoT 30 MHH IpH KOMHATHOM TemmnepaType. 3aTeM pacTBOD
HArpeBAIOT M BHUIAPHBAIOT 10 BIAKHBIX comedt. K ocratky pobasnmor 02 oM’
KOHIIEHTPUPOBAHHOM A30THOM KHCIOTH M NEPEHOCAT B 1mpobupky 10 cv’. CTakaH MpOMEIBAKOT

Mynuyunanonoe yupexcoenue «opoo 1P Yeck020 u onep 77 Kavecmsa oKpyxcanuel 10
NpUpoOHoi cpedsin.
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OMIMCTHIUTMPOBaHHOM BOJON M NOBOAAT oObeM pacTBopa B mpoGupke a0 5,0 oM. Tomy4yennprit
PacTBOp aHAMM3HPYIOT.
Jlis npoBeaeHus X0JM0CToro oneira 6epercs uncrThiit GunbTp ADA-XA H NpoBOAHTCS yepes

BECH XOJ aHaJM3a.
10.1.2 Ilpu ncnons3oBannu Gpunsrpos APA-BII, APA-XII

IIpr mcmons3oBauuu GunsTpoB ADA-XII, AQA-BII mpoBOmAT HX «cCyxoe» O030J€HHE
QunsTp NMOMEWAOT B KBApUEBHNi cTakal Wik ¢apdopossiii THrENb, Ko6aBmmoT okono 10 Mr
cynsdara ammorus. O30eHKe NPoBOAAT B MydensHo# neun npu TeMneparype 500°C B Tegenue 1
— 1,5 uacos. K 30msHOMY ocTatky n06aBmsuor 0,3 cM KORIEHTPHPOBAHHOM a30THOM KECIOTHL B
BBHIIApHBAIOT 0 BIQKHEIX CONeHl Ha BOASHOH MM mecyaHoi 6aHe. OcTaToOK IOCHE OXJIAXKACHUSA
pacTBOpSIOT B 1% pacTBOpE a30THOM KMCIOTHI M EPEBOJAT B MEPHYIO NPOOHPKY BMECTHMOCTHIO
10 o™’ , IOBOJA 3TO# e KucaoToit 1o 5,0 o,

Hna nposemenus xonocroro onkita Oepercs wucteii Gumetp ADA-XII, APA-BII u
IIPOBOJMTCA Yepe3 BECh X0 aHamu3a (XOIOCTOH pacTBop).

10.2 IlpoBeneHue H3MepeHUi Ha CIEKTPOMETPE

IoproToBneHHBle K M3MEPEHUIO IIpOOBI (PacTBOPHI) AHANM3HUPYIOT HA CIIEKTPOMETPE B
YCIIOBHSIX, yKa3aHHBIX B 11.8.1. BRIX0oaHEIE CHTHAIBI H3MEPSIOTCS B 00pabaThiBarOTCs IPU IOMOIIH
CTaHJAPTHOIO MPOrpaMMHOTO OOECHEeUeHHs CIEKTPOMETpa. B KaXmOM ciyJae NpOBOIAT TPH
napaieNbHBIX HM3MEpPEHHS M 10 CcpedHeMy apUpMETHYecKOMy 3HAYCHHIO pPacCUMTHIBAIOT
MaccoBYIO KOHnem;paumo 3JIEMEHTa B pacTBope. PacyeT MaccoBOi KOHIEHTpAHK ONPEACIACMBIX
9JEMEHTOB (MI/OM’) B PacTBOPE OCYLIECTBIAETCS CTAHZAPTHEIM IPOTPAMMHBIM OGecredeHHeM
npr6opa IO rpaxyHpOBOYHEIM XapaKTEPHCTHKAM.

Ecnu 3naveHue MaccoBOH KOHIEHTPAlMM ONPEHEISEMOro 3JIEMEHTAa NPEBBINAET IPAHHIY
BCDXHET0  3HaYEeHMd  IPAgyHpOBOYHOH  XapaTepHCTHKH,  JONycKaercs  pa3baBicHHe
TOATOTOBJIEHHOrO pacTBopa Ao 100 pa3 6uaucTHILIAPOBaHHOMH BOLOH.

11 BBIYKMCJIEHUME PE3VJIbTATOB U3SMEPEHUI
11.1 Pacyer conepkaHus onpenenseMbIX 3JIEMEHTOB.

- 8 npobax ammocgeprozo 6030yxa HACENEHHBIX MECTM U CAHUMADHO-3AUUMHOU 30HbL.

MaccoByl0 KOHLIEHTPALHIO OIpEJEIEMBIX JJIEMCHTOB B mpobe Bo3nyxa B M (X)
PacCUYMTHIBAIOT 11O popMyIIe:

(CnxVn)—(Cxx¥x)

X= v, = (111)
My ype «Topodcroe ynp wonep p pyacaiowen 11
npupooHoii cpeduty.
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rae:
C,, - MaccoBas KOHUEHTpalLlUs JJIEMCHTa B aHAJIM3UPYEMOM PacTBOPE, pacCYUTaHHAs C IMOMOIUBIO
NPOrpaMMHOTO 06ecnedeH s, MKr/IM>;
V., — 06beM aHATH3MPYEMOTO PAacTBOpa, M,
Cx - MaccoBas KOHLEHTpAUMs 3NEMEHT2 B XOJIOCTOM DAacTBOPE, PAcCUHTAHHAS C TOMOILBIO
TIPOrpaMMHOT0 06ecTeyeHns npuGopa, MKI/mm’;

V,—~ 06B€eM X0JIOCTOro pacTBOpa, e

Vo — oro6panssiii 065eM BO3Iyxa, IPHBEACHHBIA K HOPMANGHEIM YCIOBHAM B COOTBETCTBUH ¢ PJJ
52.04.186-89 «PyxkoBOACTBO IO KOHTPOJIO 3arps3HEHHS atMocdepbl» mpH TeMmeparype 0 °C
(273°K) u atmocdeprom maBnerun 760 mm.pr.cr. (101,3 kIla), Jirves

Px273
Vo= Vo X TX (37311 )x 760 » (11.2)
N

rIe:
V,— pacxon oT6HpaeMoro Bo3ayxa, v/,
T - BpeMa oT6opa ofHO# Npo6hl BO3AyXa , MEH;
t— TeMmIlepaTypa Bo3ayxa B MecTe orbopa, °C;
P — armocdeprOe nasnexue npu orGope npo6 Bo3ayxa, MM PT.CT.
cpenHee 3HaYeHUE aTMOCHEPHOro NaBieHHs NpH 0TOOpe CPeXHECYTOUHOR MPOGHI pacCUMTHIBACTCS
o opmyie:
_ Pu+Px
S22

P , (11.3)

i (H
Pn u Px - 3nayenne atMoc¢epHOro AaBjeHUs B Havyale U KOHIE 0T6opa npob.

- 8 npobax 8030yxa pabouen 30Hbl

MaccoByIO KOHIEHTPALHIO ONpeNeNSeMBIX SIEMEHTOB B pobe B Mr/M (X) pacCUHTHIBAIOT
o dhopmyne:

(CnxVn)—(CxxVx)
X= Vi , (11.4)

rae:

C, - MaccoBas KOHLECHTPALlHA 3IEMEHTa B aHANM3UPYEMOM PAcTBOPE, PaCCYUTAHHAS C TIOMOIBIO
MpOrpaMMHOT0 00eCcIeYeH s, MKI/IM ;

V,, — 00BbeM aHATH3HPYEMOrO pacTBopa, e

C, - MaccoBasd KOHLEHTpALHs JNEMEHTa B XOJIOCTOM pacTBOPE, PAacCYUTAHHAs C IOMOLIBIO

mporpaMMHoro obecnedyeHus npubopa, MKI/IM’;

V,— 065BeM XOIOCTOTO PacTBOPa, M,

V20 — oTOOpaHHEIM 06beM BO3HyXa, NPUBEACHHBIH K HOPDMAlbHBIM YCJIOBHSM B COOTBETCTBHH C

T'OCT 12.1.005-76, npu temneparype 20 °C (293°K) u atMocteproM nmasieHuu 760 MM.pT.CT.

(101,3 k[Ta), anm’;

Mynuyunansroe yupesicerue «opoox P u onep p OKpY: i 12
npupooKo cpedein.
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P, x293
Vo= Vo X TX (27341,)x 760 * (IL.5)

12. OPOPMJIEHVE PE3YJIbTATOB U3MEPEHU
PesynpTaThl BEINOMHEHHS H3MEPEHUH 3aIHCHIBAIOT B BHJC:

(X + U)mrid, (12.1)
rze U =0,25X, Mr/m° .

Pacmmpennas HeompenenensocTs U  (MOTPeIHOCTH) 3aMKCHIBAETCA C  KOIHYECTBOM
3Havalmux Hudp He Oonee IBYX. Pe3ynbraT M3MepeHMd 3alHCHIBAIOT C TaKHM KOJHICCTBOM
3HaYalMX LMdp, 9TOOBl WX paspsaHocTh Oblia He 6ojiee YCTAHOBAEHHOH paspANHOCTH
PacIMpeHHO HEONPEAENeHHOCTH.

Ipumep 3ammcu: (0,0013+0,0003) Mr/v’; (0,0560,014) Mr/v®; (1,1520,29) Mr/m’; (7,5+2,0) mr/nm’;

13. KOHTPOJIb TOYHOCTU PE3YJIbTATOB U3MEPEHLS.
13.1. KoBTpoib CTaOMIBHOCTH IPafyHPOBOYHOM XapaKTEPUCTHKH

KoHTpons ocymiecTBiseTcs Hepef HayanoM paboTel, uepe3 KaxkAble 15 aHarm3ppyembix
PacTBOPOB H B KOHIIE pabOTHI, IyTeM aHAIM3a KOHTPOIBHEIX pacTBopoB Ne3 mmu NeS (ta6n.3)

PesymsTaT KOHTpOAS NpH3HAaeTCAd NONOXKUTENBHEIM OpH BEIMOJHEHHHM I KaXIOTO
KOHTPOJILHOTO PacTBOpa YCIIOBHA:

c - Camm

uM

x100 < K¢
— (13.1)

rhe:  C ug— PE3YJIBTAT H3MEPEHN MACCOBOM KOHLEHTDALIHMH 3IEMEHTa, MKI/IM® .

Camm - 3HAUEHHE MACCOBON KOHLEHTDALMH SMEMEHTa B KOHTPONBHOM PACTBODE, MKI/IM’
(cM. o Tabin.3);

K;- HOpMaTHB KouTpONd, %,

K. =15 % nns pacteopa Ne3

K= 12 % nnsa pacteopa NeS.

13.2 KoHTponb NpaBHIbHOCTH H3MEPEHHIA MacChl 3JIEeMEeHTa Ha QHIbTPE

KoHTponp paBHIBHOCTH OCYIIECTBIsAETCA Ha 3Tane ocBoenus MBU, a raxoxe mpu cmeHe
napTuH QHIBTPOB.

Myruy yupesxnco «l"opoo. ynp u onep 1p OKP; yel 13
npupodHoil cpedvly.
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B xwmuaecku#i crakan momemarorT wMcThf GuasTp ADA-XIT mim ADA-XA (onepauwu
MPOBOJAT NS ABYX (UILTPOB), CMOYEHHBIM JTHJIOBBIM CIIMPTOM, nobaBmstor 1 oM’ pabouero
IrpagyHpOBOYHOIO PacTBOpa C MacCOBOM KOHIEHTpanuel aneMeHToB 5,0 MKr/eM® 1 BBICYIIIHBAIOT
nop MHGpaKpacHOH JaMroH. 3aTeM I KOHTPOJBHOM MPOOE! BEIIONHSIOT BCIO aHAIHTHYECKYIO
nponexypy cormacEo MBI

Jlna npoBeneHus XonocToro omsira 6epercsa uncthii GuasTp ADA-XA unu AGA -XI1 u
IIPOBOJMTCS Uepe3 BECh XOJ aHAIH3A.

PaccunThIBaIOT cpefiHee 3HaYeHUE [BYX NapaUIelIbHBIX H3MEPEHUH MacCH 3JIEMEHTa (My),:
(C, xV))+(C, xV,)
1 1 2 2
= , (13.2)
2
rae Vi, V; - 06BeM IBYX KOHTPONBHBIX POG, 1M’
C), C;- H3MepeHHAT MaccoBast KOHIEHTPALIHSA HEMEHTa B KOHTPONBHBIX MPOGax, MKI/mM

AHaNOTHYHO PaCCYNTHIBAIOT MacCy JIEMEHTOB B XONOCTOH Mpobe (Myop)-

ITpoBepsOT NpHEMIIEMOCTH IS ABYX 3HA4YEHHH MacCOBOH KOHIEHTpauMH. JlomycTHMBIH
pas6poc 15%.

Pe3yJIBTaT KOHTPOJIA CYHUTAIOT YAOBICTBOPUTCIIBHBIM IIPH BBITOJIHCHHAH YCJIOBHA,
(mk —Myon ) —-m,

m,

rue:
m; — 33JlaHHOE 3HAYEHHE MACCHI AJIEMEHTA Ha (PHIIBTpPE, M3=5 MKT.
K - mopmartus xouTpons, K=20 %

Ecnu 3TH ycioBuS HE BBIIONHSAIOTCH, BBUCHSIOT IPHYMHBI IIOJYYEHHS AHOMAIBHOIO
pe3ynbTaTa, yCTPaHsIOT MX U MOBTOPSIOT IIPOUEIYPY.

Ilpumeuanue:
IIpu kowmpone npasunbHOCMU Pe3yTbMAMO8 U3MEPEHUN MACCLL INEMEHMO8 HA Purbmpe He
yuumpieaemcs nozpeuHocms 5mana npoboombopa.

Mynuyunansnoe yypexcoenue «I"opod ynp CKO20 U onep p xa oxpyacaowent 14
npupoorot cpeduin.

«MBH 2] yenmpay [ dep 8030yxe HaceneHHbix Mecm, 8030yxe APHO-3AUUMHOL 30HbI,

8030yxe paboueli 30Kbl_MemoooM i cnexmp pULU 6 UHO) it »




CITMCOK HOPMATHUBHBIX JOKYMEHTOB

1.  PJ]52.04.186-89 «PyKkoBOACTBO IO KOHTPOIIO 3arpsS3HEHU aTMOC(EPED»,

2. TOCT 17.2.3.01-86 «At™ocdepa. [IpaBriia KOHTPONA KauecTBa BO3MYXa HACEIECHHBIX
myrkToB. O0mue TeXHAYeCKUe TpeOOBaHATY.

3. TOCT 12.1.005-88 «O6mme caHWTapHO-THIHEHHYECKHEe TpeGOBaHHS K BO3XYyXy paboueit
30HBD,

4. Meronuueckue ykasaHus Ne4436-87 or 18 mosOps 1987r. «M3amepenme KoHHeHTpaumit
a’po30J1eii NpenMyINEeCTBEHHO GUOPOreHHOTO NEHCTBHS

5. Merommueckue ykasaHus Ne3936-85 o1 26 centsbps 1985 r. «KOHTponb comepxaHus
BPEeIHBIX BEIIECTB B BO3AyXe paboyeil 30HbD».

Mynuyunaneroe yupescdenue «Iopodckoe ynpasanenue anamimuuecxozo u onep ipons Ka OKpYHCAIOU 15

npupooHoti cpedbry.
«MBH 71 ipayuy snem e pep 6030yxe HaCeneHHbBIX Mecm, dyxe 1p 4 ii 30mHb1,

3

@030yxe pabouell 30Hb. MEMOOOM i ¢ 7, puu 8 6. i nnasme»




(I)E,I[EPAJIB CJIVXKEBA IO HupexTopy

3KOJIOTHYECKOMY, TEXHOJOTHYECKOMY H MY «Iopoxckoe yupasnexue
ATOMHOMY HA30PY AHATUTHYECKOTO ¥
PEAEPAJIBHOE I'OCYJAAPCTBEHHOE OIICPaTUBHOIO KOHTPOJLA
YUYPEKTEHHE Ka4yeCTBa OKpy>KaromeH
"QENEPAJHHBIA IEHTP AHAJIA3A ¥ ONEBKHA IIPHPOZHOM CPeABED
TEXHOT'EBHOT' O BO3AEMCTBHA"
‘Dl"y "Q 0"
A J.C.KuueBy
125080, Mockea, n/o 80, a/n 86
Tenedionidpaxc: (495) 781-64-95; ¢-mail: info@feao.ru 400001, r. Bosrorpar,
www.fcao.ru yi. Kospobckas, 1.16 a
Ha Ne oT 2009 1.

Ne i/,//gg o~ OF.09 2009r.

Coofmaem, uro Merommku, paspaboTaHHele Bauweidl oprauusaiveif, BHECEHH B
«locydapcmeennbiil peecmp MemoOuK KOMUYECMEEHHO20 XUMUYECKO20 GHANU3A U
OYeHku Ccocmosnus  00vexmoe okpyosicaiowell  cpedvl, OONYWEHHbIX ONA
20CY0apCMBEHHO20 BKON02UYeCKo20 KOHmMpons u monwumopunza (IIHJ] ®)» u uM
TIPMCBOCHEI CJIEAYIOLINE HoMepa.

- MeTonuKa BEINOSIHEHHMS H3MEPEHHH MacCOBOM KOHLIEHTPAIMH JIEMEHTOB B
IIPOMBIIITCHHEIX BEIGpOCaX METONOM aTOMHO-DMHCCHOHHOW CIEKTPOMETpHH C
HHIYKTHBHO-CBA3aHHOM masMoii - ITH © 13.1.66-09.

- MeTonpKa BHINONHEHAA H3MEPEHUH MacCOBOI KOHLIEHTPAITMH JIIEMEHTOB B
aTMOC(EPHOM BO3ZYXE HACETEHHBIX MECT, BO3ZyXe CaHWTAPHO-3aLIMTHON 30HHI
Bo3flyxe paboyelf 30HBI METOJIOM ATOMHO-3MHMCCHOHHOW CIEKTPOMETPHMH C
HHIYKTUBHO-CBA3aHHOH muiasmoii - [THI @ 13.2:3.67-09.

7

N.J1. ®eodanos

H.o. nupexTopa

Kanauesa H.B. (495) 781 64 95
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NMPUIOXEHHUE

Tlopadrosvie HoMmepa u Kodw pezucmpayiiu Memooux GulNONHEN s
usmepenuit ¢ @DedepanvioM peecmpe MemoOuUK GLINOAHEHUA UIMeEpenul,

NPUMCHACMBIX ¢

cthepax

pacnpocmpanenus

MEMpPOANZULECKO20 KOHMPOAA 1t HAO30PA.

20cpoapemeentiiozo

Perucrpaunonnniii kou MBU
1o desepanslioMy peecTpy

@®©P.1.31.2008.04812

O603HaucHue ¢
HAHMECHOBAHHE IOKYMCHTA Ha
MBH

M-MBH 02-08

MBH macconoit KOHUCHTPaUHH JAEMCHTOB B aTMOC(HEPHUM
BO3IYXE HACECNEHHLIX MECT, BO3AYVNE CAHHTAPIO-TALUNTHON
30HBI, BO3RYXE paloueii-3o1b METOLOM ATAMHO-
IMHCCHORHOM CNEKTPOMETPUH B UHAVKTIRHE-CRATANNOM
nnasme.

l

,[la'm H HOMEp CBHACTEALCTBA
0b aTrecTaumH (nara
METPOSOTHUECKOR IKCNEPTH3LI
8 CHMIL npoexra 'OCT unu
HOPMATHBHOTO JIOKYMEHTA)

Cruaereanctso of arrecrauuu Ne 242/45-08
ot 28.05.2008r.

Perucrpannonnsiit kon MBH
no denepanbHoMy peecrpy

®P.1.31.2008.04813

()603HauCHHE H
HAHMCHOBAHHE IOKYMEHTA Ha
MBH

M-MBH-01-07 (B3amcr M-MBH 01-00)

MBU  Maccosoil  KOHUEHIpAUMH  DNEMEHTOB B
NpoMBILNEHHKX  Bmfpocax  METO/OM  aTOMHO-
IMHCCHOHHOH  CrICKTPOMCTPHHM B HIAYKTHBHO-
caasannoli nnasme

Aara 1 HoMmep enuaeTesbCTBA
o arTreCTaliie (nata
MCTPONOIHUECKOH IKCACPTI3b
8 I"HMI1 npockra TOCT wunu
HOPMATIBIIOTO JIOKYMEHTA)

Cunnerenberno of arrecrvannn Ne 2427/109-07
or 03.10.2007r.

Lo, =t




@EIEPAJIBHOE ATEHTCTBO IIO TEXHUYECKOMY PEI'YIMPOBAHHUIO 1 METPOJIOI'MH
CENEPAJIBHOE FOCYJAPCTBEHHOE YHUTAPHOE IIPENITPHSITHE -

“BHUHM wm.J.U.MEHJIEJIEEBA”
190005, Poccus, r. Cankr-Tletepbypr, Mockosckuit mp., 19
@ake: 7 (812) 713-01-14, renecon: 7 (812) 251-76-01, e-mail: info@vniim.ru, http://www.vniim.ru

CBUAETEJIBCTBO

00 aTTecTanuu
METOTHKH BBLINOIHEHUS] H3MepeHmii

~ Ne 242/45-08

MeTo/HKa BEINONHEHAS H3MEPEHHH MaccoBOii KOHIIEHTPAHH 3JIEMEHTOB B aT-
Moc()epHOM BO3LyXe HACENEHHEIX MECT, BO3/lyXe CAaHHTAPHO-3aILUTHOH 30HEI
BO3MyXe paQouel 30HBI METONOM aTOMHO-3MHCCHOHHO# CITEKTPOMETPHH C HH-
JYKTHBHO-CBS3aHHOH IMa3Moii, paspaboTaHHas MyHHIMIAILHBIM yYPEXAEHH-
eM "T"opozckoe ynpaBneHHe aHAIMTUYECKOTO H ONEPATHBHOTO KOHTPOJIS Kaye-
CTBa okpyxatouleii npupoxHo# cpegu" (MY "I'YAOKKOIIC") r. Bonrorpana,
(400001, Bonrorpas, yi. Axagemudveckast 1) M periiaMeHTHpOBaHHasA B HOKY-
mentre M-MBH 02-08, arrecroBana B coorBerctsuu ¢ [OCT P 8.563.

ArTTecTalys OCyIIECTRICHA IO Pe3YAbTaTaM METPOJIOTHYECKOil IKCHep-
TH3bl MaTepHaNoB 1o paspaborke MBH.

B pesynsrare arrecranua MBH ycraHoBieHo, uro MBH coorseTcTBYeT
NpenbsBIseMBIMH K Hell METpoJIOTH4eckuM TpeGOBaHHAIM M 06najaeT OCHOB-
HBIMH METPOJIOTHYECKAMH XapaKTEPHCTHKAMH, NpHBEJCHHBIMY Ha 0GOPOTHOI
CTOpOHE CBHAETENHCTBA.

Jara BerAaun cBHIeTeNsCTBA - 28 Mag 2008 r.

Pyxosogutens

HayJHO-MCCNeJI0BATENbCK!
IocynapcTBeHHBIX 3TaJIOH
B o6yacTy GpU3NKO-XUMHYE

e —__JLA. KoHomensko

O N R T A

EXCRERR T aN v



https://meganorm.ru/Index2/1/4293729/4293729237.htm
https://meganorm.ru/Index2/1/4294813/4294813731.htm

NS RGN

METPOJOTHYECKHE XAPAKTEPUCTHKH

Ta6muna 2 — HopMmaTuBH

Tabnuua |
Haumenobanue Jlnana3zoH H3MEepeHus I'paHuLE! OTHOCHTENBEHOMN
3JIEMEHTa MacCCOBOH KOHLEHTpALMH CYMMAapHO#H NOTrpelIHOCTH
3NIeMeHTa, MI/M> u3mepenni*, (P=0,95) +5,°
[uax ot 0,00125 50 5,0
Mens ot 0,00025 10 5,0
Hukens ot 0,00025 50 5,0
Mapranern ot 0,00025 o 5,0
CauHel ot 0,00025 50 5,0
Kammuii ot 0,00025 z0 5,0 25
XpoM ot 0,00025 1m0 5,0
XKeneso ot 0,00125 no 25
AJoMHUHUIM ot 0,00125 mo 25
Tutan ot 0,00125 no 25
Kobanet ot 0,00125 no 5,0
[Ipumeyanue

1) 'paHALBI TOrPEITHOCTH YCTaHOBJIEHE! C YYETOM IOrPElIHOCTH 0T60pa npob
2) CoOTBETCTBYIOT OTHOCHTENBHOM PacIIMPEHHOM HEONPEASICHHOCTH H3MepeHuit U=25
koa¢pdunrenToM oxeara k=2 BropkeT HeonpeneNcHHOCTH H3MEPEHHUIT IPHBEICH B IPHIOKCHUH

Haumenosanne Ne myHkra Kontponupyemas Hopmatus
onepawuHH B HOKY- XapaKTepPHCTHKA KOHTPOJIA
MEHTe Ha
MBH
IpoBepka npuemnemo- 84 Monayns pasHOCTH ABYX BBIXOAHBIX (ma P=0 95)
CTH BBIXOAHBIX CHIHa- CHMTHAJIOB OTHECEHHBI K CpejHEMY
JIOB CIIEKTPOMETPa apudMeTHyecKoMy 10 %
IlpoBepka mpuemaeMo- Moxaynb OTHOCHTENBLHOrO OTKJIOHE-
CTH  IpalyHpOBOHHOH 84 HHA CPefHEero aHaJHTHYECKOro CHr-
xapaktepuctiky (I'X) HaJla JU1s rpaflyHpoBOYHOTO pacTBOpa
OT COOTBeTCTBYIOWLEH TOUKH Ha ['X 12%
KoaddHuuneHT koppensuuu 0,99
KosTpoas  crabuisHo- nl3l Moayne OTHOCHTENBEHOrO OTKJIOHE-
CTH  rpagyHpOBOYHOM HHA HaliieHHOro npH KOHTpone
XapaKTePUCTHKH CpeaHero 3HayeHHs MacCOBOH KOH-
LEHTPALMH 3/IEMEHTa B KOHTPOJIBHOM
pacTBope OT NpPHNHUCAHHOIO 3Haue-
HHA
2na pacreopa Ne3 15%
Juts pactBopa Ne§ 12 %
Koutpone  morpeurso- nl32 1 Monaynb OTHOCHTENBHOrO OTKIO-
CTH H3MepeHHH Macchl HEHHUs CpeJIHero pesynbTaTa H3Mepe-
3JleMeHTa, HaHEeCEHHOro HHA MaccChl 3/1eMEHTa OT 3aflaHHOro
Ha QHIBTP 3HauCHUA 20%
2 Monyns pasHOCTH pe3Y/IbTATOB
H3MEpeHUH Maccel 3nemeHTa (AN
JBYX QUIILTPOB) 15%

PyKoBOAMTENb CEKTOPA aHASIHTHYECKOrO
KOHTPOA 00bEKTOB OKPYXAIOWIEH CPeAbl

Abblery -

U B Makcakosa




Ipunoxenue k ceAneTenscTBY 06 aTrecTamuu MBI No242/45-2008 or 28.05.2008.
BromxeT HeonpeneICHHOCTH H3MEPEHHA MacCoBOH KOHILIEHTPalHH 3IEMEHTOB B arMocdeproM Bosayxe (M-MBHU 02-08 r. Bonrorpan)

Px273 (Cnx¥Vn)—(CxxVx)
Atmochepuniit Bo3ayx Vo=V, x T x “"—“‘_(273 +1)x 760> X= A
L]
P, %293 (CnxVn)—(CxxVx)
Bo3gyx paboueit 30u51 V9= Vp x T X m , X= Va0
I 4
. Tun OTHOCHTENBHAA CTAHAAPTHAA HEONPEAeNEHHOCTE, %
Ne Hcrounnk HeonpenenéHHOCTH p—— Zn Ca Ni Mn Pb cd Co Cr T v
1| Obpasus! Ans rpaiydpoBKi B 058 | 058 | 058 | 058 | 058 | 058 | 058 | 058 | 058 | 0,58
2 -
g | DNCHCPHMEHTATAAT OLEHKA KO A 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60
s¢pdumentos I'X
H3mepenne obpeMa oToOpanHoOi
3 P BEMa OTOOP B 58 | 58 | 58 | 58 | 58 | 58 | 58 | 58 | 58 | 58

raszosoft mpoOsI

TTpuBenenne 06séma npobsI K
4 | HOPMATEHEIM YCIOBHAM (M3MEpE- B 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 03 0,3
HHE TEMIIEpPaTyphl X JaBICHUA)

H3Me CHUE O6’LéMa aHAJNIU3HpYe-
5 P HATHEPY B 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
MOro pac'rnopa

6 | IpoboronroToska B 5 | 15 | 15 | 15 | 15 5 | 15 | 15 | 15 | 1,5
CKO pesynsTaToB H3MepeHHit A 9,8 5,1 7.6 5,9 9,9 5,2 53 9,5 9,2 6.4
CyMMapHas CTaHAapTHas Heoll-

g | yMmap P 130 | 99 | 114 | 104 | 131 | 100 | 100 | 128 | 125 | 106

PEACIICEHHOCTh

PacmupeHnHas HeolpeIENEHHOCTh

(k=2) 26,0 19,8 228 20,7 26,1 19,9 20,0 255 25,1 21,3

[MPHUHATO
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