MpumeHeHUe aTTeCTOBaHHON METOAUKUN U3mepeHni

MaCcCOBOM A0 TOKCUUYHbIX 3/1IeEMEHTOB B bMonornyeckumx
obpasuax aToMmHO-abcopbLUMOHHBIM METOA0M C
31eKTPOTEPMMUYECKOU aTOMU3ALMEN U NPAMbIM BBOAOM

np06 B TOKCUKONOIrM4eCKnux mnccnegoBaHuax.
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Cop,ep)KaHMe TOKCUYHDbIX 9/1eMEeHTOB U TAXKeJ 1biX
MeTannos

B paboTtax, nocBAlLeHHbIX Npobnemam 3arpsa3HeHUA OKpYrKarowen npu-
POAHOM cpeabl U SKOIOTMYECKOro MOHUTOPUHIA, HA CEroAHALWHUNA AEHb
K TAXENbIM MeTan/laM U TOKCUYHbIM 3/1eMeHTamM oTHocATca 6onee 40
3/IEMEHTOB NEepPUOANYECKON CUCTEMbI C aTOMHOM maccoun bonee 50 aT.ea.

Mo KnaccnduKkaumm Penmmepca TaxKenbiMu cieagyet cymMtaTb MeTansbl C
NAOTHOCTbIO 6onee 8 r/cm3. Takum 0bpasom, K TAXKeNbIM MeTannam OT-
HocAaTca Pb, Cu, Zn, Ni, Cd, Co, Sn, Hg.

Tak»ke fobaBnAOTCA TOKCUYHbIE anemeHTbl As, Bi, Te, Tl u apyrue.
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B yem onacHOCTb NoMaAaHnA TAXKeNnblX MeTann0B U TOKCUYHbIX 31eMeH-

TOB B OpPraHMU3m 4yenoBeKka? Ta)Kesble MeTannbl ABAAIOTCA A4aMK, onac-
HbIMM ON151 300pP0BbA BewecTtBaMn. HeKoTopblie M3 HUX HaKan/aMBaloTCA B
OpraHM3me, Apyrue CTaHOBATCA YY4aCTHMKaMM BUONOrMYecKkmnx npoLeccos
1 BbI3bIBAOT OHKO/IOTMYECKMe 1 apyrme 3abonesaHus.

Bbibop meToaa aHanmM3a TOKCUKAHTOB 3aBUCUT OT TPebOBaHUN METOAUKMN.
MeToa aTomHOM abcopbunm TPaaANLUMOHHO BbICOKOCENEKTUBHbIN, BbICO-
KOYYBCTBUTENbHbIN NPU AOCTaTOYHO HU3KOM CTOMMOCTU OAHOIO aHa/n3a,
NOCKO/NIbKY Npubop He TpeboBaTeneH K o6CNyKMBAHUIO U OYEHb 3KOHO-
MMWYEH B MJIaHe PacXoAHbIX MaTepPManos.
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CyuiecTBylowWMe aHaAAUTUYECKME MeToAbl onpeaeneHus
TOKCUYHbIX 3/1eMEHTOB U TAXKe/IbIX MeTaN/10B

e AToMmHaa abcopbumna, nnameHHaa atTommsauma

e ATOMHanA abcopbuunsn, snekTporepmmyeckaa atTommsauusa

e AToMmHasa abcopbumna c rmagpuaHon NpUCTaBKoMn

e MHAYKTUBHO CBA3aHHaA NJ1a3ma C ONTUYECKUM AETEKTOPOM

® MHAVKTVIBHO CBA3dHHAA NMNJ/Z1a3Ma C MaCC-AETEKTOPOM
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Ta6v|u,a CpaBHEHUA MmeToAos

NMapameTpbl NnameHHan 9T AAC ICP OES ICP MS
AAC
Npeaens ppm ppb ppb ppt
obHapyKeHuns
AnHamuu. 10° 10° 10° 10°
ANanasoH
ToyHOCTDL 0,1-1% 1-5% 1-5% 1-5%
Macca obpasua Bonbwasn HusKas Hebonbwana | Hebonblian
Hanuuune Mano HemHoro MHoro MHoro
uHTepdepeHuunm
CroumocTtb HeBbicOKaAa | HeBbicoKaa | BbiCcOKaA BbicOKanA
obcnyKmMBaHusA
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MpobonoarorosKa Kak BaXKHeUwWwnn ¢pakTop aHann3a
Buabl npobonoarotoBKku

PaccmaTpuBas KiaccnMyeckme BuAbl aHa/IM3a TOKCUYHbBIX 31€MEHTOB
Mbl BUAMM HeobxoammocTb NpobonoarotToBKkn o0bpas3uos.

Mpu 3TOM, BBMAY CAOXKHOCTU uUccaedgyemblx 00pas3uoB WU
ocobeHHOCTEM MmeToaa, oObpasey  noarotaBAMBaeTcaA  ANA
npoBeaeHUA aHan3a U NepeBoaUTCA B XKUAKYIO dopmy.

[MpobonoaroToBKa B LE/IOM 3aHMMaeT A0CTaTOYHO MHOIO BPEMEHMU
N ABNAETCA OCHOBHbIM MCTOYHMKOM BO3MOXKHbIX aHA/IMTUYECKUNX

OoWMBOK Npu NpoBeaeHNM aHaNn3a.
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HoBble meToAabl ccneaoBaHUA

MCTOYHNKN BO3MOXHbBLIX OLLUOOK U pacnpegeineHue
BpeMeHU

sarpazHenme (4%) otbop npob (6%) obpaboTtka pesynbTtatoB (27%)

aHanu3 (7%)

konoHka (11%) uHTerpuposaHue (6%)

; MHCTPYMeHT(8%)
‘ Kanubposka (9%)

noaroToBKa npobbl (30%)

‘JTﬁOp npob (6%)

npoeegeHuve

onepatop (19%
; B aHanu3a (6%)

noaroToBKa npobbl (61%)

PacnpepeneHue
NCTOUYHUKM BO3MOXHBLIX OLLUOOK BpeMeHHbIX Tpyo3aTpar
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Ninterlak

HoBble meToAabl UccneaoBaHUA

MeToanKa M3MEPEHMM MACCOBOM [JONAN TOKCUYHbLIX 3S/1EMEHTOB B
bnonornyecknx obpasuax aATOMHO-abCOPOUMOHHbIM  METoAOM  C
3/IEKTPOTEPMUYECKON aTOMM3ALUMEN U MPAMbIM BBOAOM MNpobbl Obina
pa3paboTaHa yTobbl obecnevynTb CHUKEHME PAKTOPOB BO3HUKHOBEHMUS
ownbok npu npobonoarotoBke 006pa3UOB, COKPATUTb Bpems
BbIMO/HEHNA aHa/M3a U yBeAMYUTb  3PPEeKTMBHOCTb  paboTbl
aHannTnyeckoun nabopatopun. lNpu npoBeaeHUM aHAIM3a NCNOb3YETCA
aBTO03aTOP C MPAMbIM BBOAOM 06pa3ua B Meydyb CreKTpomeTpa, He
Tpebyetca mmHepannlaumna npobbl, KOTOpPas 3aHUMAET HECKOJ/IbKO 4acoB
N pacxola PeaKTUBOB, KPOME TOro, 3TOT MeTo[ MO3BONAET COKPaTUTb
pacxoa npobbl 4O MMHUMYMA, Macca BBOAMMOW Npobbl Bcero 1mr.
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OEJEPATIBHOE ATEHTCTBO 10 TEXHHYECKOMY

PETYJIHPOBAHHIO H METPOJIOTHH
% DEJEPATBHOE MOCYJAPCTBEHHOE YHUTAPHOE NPEJAIIPHATHE
mmric BCEPOCCHIACKHI HAYYHO-HCCJIETOBATEJILCKHIA HHCTHTYT
METPOJIOTHYECKON CJAYXKBBbI

119361 Mockga, Osépras ya.. 1. 46 E-mail: analyt-vm@vniims.m Ten. (495) 4379419
Dac: (495) 437 5666

CBHIAETEJBCTBO Ne 01.00225/205-30-15

OB ATTECTALIHH METOJAUKH U3MEPEHHH

METOJIHKA H3MEPEHMI MACCOROII 1011
TOKCHYHLIX 2JIEMEHTOB B BHOJIOT HYECKHX OBPA3LAX ATOMHO-
ABCOPBLHOHHBIM METOIOM C YJIEKTPOTEPMHYECKOH ATOMH3ALIHER
H NPAMBIM BBOAOM NPOB

Meroauka u3MepeHnii MaccoBOH [OMH TOKCHYHBIX 3MEMEHTOB B GHONOTH-
ueckux o0pasiax aroMHO-abcopOUHOHHEIM  METONOM C© HTEKTPOTEPMHYECKOH
aromuzaupell M NpAMBIM - BBOAOM npod (KonuMecTBO cTpanMir — 17, 2015 r.),
paspaborannas 000 «HMutepnab» (125212, Mockea, yn. Agmupana Makaposa,
A 21 xB. 33), arrectopaHa B coorsetctBuH ¢ ['OCT P 8.563-2009,
I'OCT P HCO 5725-2002.

ATTeCTallHA OCYIUECTB/IEHA [10 Pe3yIbTaTaM TEOPETHYECKHX H IKCIIepHMEeH-
TANBHEIX HCCIEN0BAHHA MeTOMKH HIMEPEHHI.

B pesynpTare aTTeCTALMM YCTAHOBIEHO, YTO METOAMKA M3MEpeHMil cooT-
BETCTBYET MPeNbABNAEMBIM K Hell MeTpolornueckuM TpeGopanusmM M obnazaer
OCHOBHBIMH METPOIOTHYECKHMH XapakTepHCTHKAMH, NPHBEICHHBIMH Ha 0bopo-
TE HACTOALIETO CBHAETENbCTBA.

Ilpn peanusaumun metomukk B naGopaTopuH obecnevHBAIOT KOHTPOIb CTa-
GHIBHOCTH Pe3y/ILTATOB AHANH3A HA OCHOBE KOHTPO/S CTAGHILHOCTH CpeilHe-
KBAIPATHYECKOTO OTKIOHEHHS TPOMERYTOUHOH NPelM3HOHHOCTH M oKa3aTens
NpaBHIBHOCTH.

B.H. Anmmn




[YNinterlab
YHUKa/NIbHbI aTOMHO-abcopbLUUNOHHBIN CNEeKTpOMEeTp OT
Analytik Jena cepuu ContrAA c npucTtaBKkoun ana npamoro sBoaa
TBepAabiX 0bpasuos
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OcobeHHOCTU cneKTpomeTpa

¢ OAUH NCTOYHUK CBeTa — AyroBaa KCeHOHOBaA JlamMna
e HenpepbiBHbIN cneKTp B ananasoHe 190-900 Hm

e LiIndposaa maTtpuua B KauecTse AeTeKTopa

e 3 D 0630p NO/IY4EHHOrO CNEeKTpa

e [padnTOBAA NEYb C NonepevyHbiMm Harpesom
e PaspeLwieHne moHOXpomaTopa 2 nm

e OaHOBpeMeHHasa KoppeKLua Hece/IeKTUBHOro
nornoweHums
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OcobeHHOCTU NpAMOro BBoaa TBepAbiX Npob
- AHaNUTUYECKMN meton, He Tpebyrowmnm npobonoaroToBKM € UC-

NOJ/Ib30OBaAHUNEM PEAKTNBOB

- AHanun3 opurnHanbHoro obpasua BbinoaHAeTcsa 6e3 4obaBOK A0-
NONHUTENbHbIX KOMMNOHEHTOB

-TpebyeTca manoe Konnyectso obpasua 4na aHaAn3a, NopsaaKa oa-
HOro MUANUTPAMMA

- UCcKntoYatoTca aHannTnyeckme ownbKun, cBasaHHble ¢ pa3baBneHu-
eM U 3arpsaisHeHnem ApPYyrmmm KOMNOHEHTaMU
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- BbiCOKaA 4yBCTBUTENBHOCTb M HU3KUN Npeaen obHapyxKeHus,

onpeapeneHme canegoBbiX KonmM4ecTs BeleCTB

BblcOKaA 3KOHOMWYHOCTb MU 3KONOTMYHOCTb METoAa, TaK KaK He
TpebyoTcAa AONONHUTE/IbHbIE XUMUYECKUE peaKTUBbI ANA aHaun-
33, OTCYTCTBYET He0H6X0AMMOCTb UX YTUAU3ALUMK

OTAMYHO NOAXOAUT ANA TOMOTreHHbIX 06pa3LoB
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KannbposKa no XMaKkum ctTaHaapTam

CneKkTpomeTp MOXeT ObiTb OTKAaAMOpOBAH KaK MO KUAKUM
cTaHAapTHbIM pactBopam CO, ncnonbaya cneumanbHyo NPUCTaBKY
XNOKOro A03UPOBaHUA, TaK U NO TBEPAbIM CEPTUPULMUPOBAHHBLIM
CTaHAapTaM.

Ona aTtrectauMm MeTOAMKM CNEeKTPOMETP Kaambposancsa no
rocyZapCTBEHHbIM CTaHAAPTHbIM 06pa3uam noHos metannos ([CO).
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Mpumep KannbposK

Ha paHHOM npumepe npeacraBieHa KaambpoBoyHas 3aBUCUMOCTb

No aNeMeHTY TaJJInko

Table Parameters |Residua}s | LOD/LOGQ

~Calibration data
R:

Slope:
Method SD:
Char.mass:
y=a+bx
a=0.0167021

0.999750818
0.6330714 Abs /(ng)
0.0264583 ng
0.0068871 ng/1%A

b=0.6330714

Line Calibration function
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CpaBHeHUe KaIMbpoBKU NO XXUAKUM U TBEPAbIM
cTaHAapTam
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CpaBHeHMe KaNnbposKU No KUAKMM U TBEpPAbIM
CTaHAApTam

B XKugkas
m Teeppas

Kagmuin MbliwbsaK CsuHel, LinHk

www.interlab.ru +7 (495) 788 0983/82 interlab@interlab.ru
O



[MpaKTUyecKoe NnpumeHeHue MmeToauKku
OnpepeneHne KagMmma B KpoBU

Processing |P‘Iuts |Lineidenﬂﬁcaﬁon Adjustwavelengml

228 6763 2288018
0.03 |
Wavelength [nm] Cd223
dried blood 1M
0.02 |
o
L]
=
m
a
=]
L]
3 0.01 |

228 9261

(¥ Spectrumplot

- BG parameters
Mode

Mo. of spectra:
Range (pixels):
Range (nm):
Meas.pix.:

Evaluation pixels:

(30 [v] [« Fla] @2 2

| 1BC

95

200

E
Mode:Highspeed

&
T

025

101

[3 pirel ~ -]

~ Spectral corrections

[” Cormrect permanent structures

Col228 dried blood 101

a0
Spectr.no.

0 25 50 75 100 125 150 175 200
pixel [~ Model: _I
~Plot —Y-scale
Absorbance ﬂ ﬁ % # auto. g Corr. spectrum | MNew/modify model... |
&+ Spectrum 59 ﬂli ? ¢ fomfo . ~Abs. (Area)
" pixel Pix.: 101.0/228 8018 nm I 0.010 3' o _
i _| :g?.tggzg]guu.uas??@ m s(corr)| 0.63756
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OnpepeneHue Tannua B ne4eHu

Processing |Plots |Lineidentiﬁcatior1 Adjustwavelength

@ Spectrumplot

~BG parameters

M

Mode:Highspeed

Mode | BC
Mo. of spectra: 109
Range (pixels): 200
Range (nm): 032
Meas pix: 0
Evaluation pixels: |5 pixel

13D

[v| <> Fla] @2 2

~Spectral corrections

™ Comrect permanent structures

[~ Model:

b Corr. spectrum

|

| MNew/modify model... |

~Abs. (Area)
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0.025 | 576 6264 276 J860 276.9440
0.020 Wawvelength [nm] T276
liver 11
0.015
[:F]
(5]
c
2 0010
(=]
w
g 0.005
oL - r-"\.JI‘—-"' N ——————
-0.005
] 25 50 75 100 125 150 175 200
pixel
~Plot ﬁ L} ~Y-scale
* auto.
Absorbance ﬂ
=l 2 " fromfto:
* Spectrum ﬁ 4 :
< &
C pixel Pic: 101.0/276.786 nm I 0010 &
Abs (Mean): 0.00344
¥ average | S0 0.00625 I 1.000 3:

Abs(corr)| 0.11054

TIZ7E liver 101

sl Spectr.no.
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Cnektpometp ContrAA 700, npucrtaska BBoaa TBepAabix npob SSA600
ycnosuAa :

e HaBecka o6pasua 1 mr ana npamoro onpeaenenna (DORM4)

e }Xuakue craHgaptbl ana Kaambposku (FTCO metannos)

Cucrema mUKpPOBOJZIHOBOrO pa3noxeHna Topwave
YcnhoBusa :

e Cocyabl AN MUKPOBO/IHOBOIO pa3noxeHuna CX100 (100mn)
e 10 mn a30THOMU KUCNOTDI
e 100 mr o6pasua ana mmHepanusaumm (DORM4)
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CpaBHeHMe c TPaaULUMOHHbIM METOAO0M aHa/n3a

nemeHT PedepeHcHoe N3mepeHHoe ¢ U3mepeHHoe nocne

3HayeHue NPUCTaBKOW NPAMOro KUCNOTHOM
mr/Kr BBOAA TBEpAbIX Npob6 = MUHepanusaumm
MbIiWwbAK 6,87 £ 0,44 6,46 £ 0,38 7,13+0,43
Kagmum 0,299 + 0,018 0,34 + 0,02 0,31+0,01
Xpom 1,87 £ 0,18 1,94 +0,13 1,81 +0,19
Megab 15,7 £ 0,46 15,1+ 0,35 15,9+0,41
eneso 343 £ 20 368 + 21 328 + 20

CsuHel, 0,404 + 0,062 0,34 £ 0,05 0,42 £ 0,06
Hukenb 1,34+0,14 1,42 + 0,09 1,47 £ 0,13
CeneH 3,45+0,4 3,41 £ 0,02 3,67 £ 0,02
LinHK 51,6 +2,8 47,8 £ 3,1 56,7 +2,9
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[Mpemyliecresa metoaa

eHe TpebyloTca roproumne rasbi

eHe Tpebyerca cnoXKHaa noarotosKa npob
eYMEHbLUAETCA KONNYECTBO OWUBOK
¢JKOHOMMUTCA BpemsA

eHe Tpebyerca yTunnsauma peaktusos

e MnHUMmanbHoe Konnyecrtso obpasua
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Bbpr,bl

JaHHaa meToauKa nsmepeHMn NoKasana cBoOo BbICOKYIO
3P PEeKTUBHOCTb U MOXKET peKoMmeHA0BaTbCA ANA
nposeaeHnA TOKCUKONOTMYecKux, cyaebHo-meauLmMHCKUX
3KCMEepTU3, a TaKKe NPUMEHATbCA B SKOIOTMUYECKOM
MOHUTOPUHIE U ANA pelleHnA LULMPOKOro CNeKTpa Apyrux
NPUKAAAHbIX aHAINTUYECKUX 3a43au.
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CNACHUBO
3A
BHUMAHWUE




