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BHeceHbl B [0Cy/japCTBEHHbIA peecTp
CnekTpoMeTpbl aToOMHO-a0COpOUMOHHBbIE yAap . P W

A CPEACTB U3MepeHuii
RPN THSIMaL I0E A0 Pervctpauvontibiii Ne 2 0347 7687 7O

~ BoinyckaioT no AokymenTauum dmupmbl « Thermo Fisher Scientificy, CoeanHeHHble
LWraTtel AMepuku.

HA3HAYEHME U OBNACTb NPUMEHEHWA

CrnexkrpoMeTpbl atoMHo - abcopbumonnbie cepumn Thermo iICE 3000: moaenu iICE
3300, iCE 3400, iCE 3500 (nanee - cnekTpoOMETPbl) npeAHasHaueHbl A8 N3MepeHns
COAEPXKaHUsi PasNUYHbIX XMMWYECKMX 3MIEMEHTOB B BO/HbLIX pacTBopax, npoaykrax
NUTaHusl, nNodse, BUONOrMYeckux 1 Apyrux obbekrax, NPOBOAMMbLIX B @Hanutu4eckue
nabopaTopusix NPOMbILLIIEHHbLIX NPEANPUSTAN U HAYYHO- UCCNEAOBATENbCKUX VHCTU-
TYTOB.

O6nacTb NPUMEHEHNUS - IKONOMMYECKUIA KOHTPOIb, KOHTPOMb MPOAYKTOB B NULLE-
BOW NPOMbILLITEHHOCTU, HaYYHbIE UCCNEL0BAHNS.

ONMUCAHMUE

MpuHuMn AERCTBUMA  CNEKTPOMETPOB OCHOBAH Ha W3MEpeHUun Ben4uHbI
NOrMOLLEHMUS JTy4ya CBETa, NPOXO/ALLEro Yepes aTOMHbIA nap UCChesyemoil npobbil.

B cnekTtpomMeTpe UCNofb3yeTcsi MeTo/, aToMHO-abcopOLMOHHOTo aHanusa ¢ nna-
MEHHOW 1 31IeKTPOTEPMUYECKON aTomu3aumen. Pexvumbl atomusaumy npob: oTkpbiToe
nnams Ons NpoBeAeHUs aHanv3a MUKPOJNEMEHTOB B LUMPOKOM /[WarasoHe KOHLEH-
Tpauwit (tutanosas ropenka Ha 50 nim 100 mm); rpaduToBasi Nevb [ns NPoBeAeHUA
aHanusa o9MneMeHToB C 6onee HU3KMMU KOHUEHTpauuamu. Pexum aromusaumu
BLIOMPAETCS B 3aBUMCUMOCTU OT MOCTABMIEHHbIX 3afaq. ATOMHbIA nap MOXeT ObITb
MONy4YeH ¢ NOMOLLbIO PTYTHO-TnapuaHoi npuctasku VP100.

OnTudeckasi cuctema crnekrpomeTpa 6asmpyeTcs Ha MOHOXpoOMaTope ¢ Andpak-
LMOHHOW PELLETKON (B 3aBUCMMOCTI OT MOAEN NprbOopbI NOCTPOEHbI MO O HOJTYHEBOVI
Unu OByNy4YeBon cxeme).

CnekrtpomMeTpbl npeAcTasBnsior cobOW MHOroUesneByilo, aBTOMaTU3NPOBAHHYIO
aHa-IIMTUYECKYIO cucTemy, obecrneunBaloLLylo namepenue, obpaboTky uHpopmaunn n
ee peructpauyuio. CnekTpomMeTpbl NOCTPOEHbLI MO MOAYTEHOMY NPUHLMNY 1 MOTYT KOM-
NAEKTOBATLCS pasnuyHbiMy Briokamm u yCTporucTBamun B COOTBETCTBUM C 3aKa3oM.

B cnekTpoMeTpe yCTaHOBMeHa CrieumanbHasi aBTomatuyeckas Typenb ans 6-mu
namn B Buje kapycenu. [NoBoOpoT AMMPaKLUMOHHON PELLETKN MOHOXPOMAFSR ycra-
HOBKa HEOOXOAMMONW Nnamiibl OCYLECTBNSAETCH CheunanbHbiM c/ yapasnsie-

MbIM MPOorpamMmMHbIM obecnevyeHnem, YCTaHOBNEHHLIM Ha KOMIMbLIOTE -*-/‘




[Mpn yCTAHOBKE MHOTO3MIEMEHTHbLIX Namr ¢ MnosibiM Katoaom B OAHOM LMKNe
N3MEPEHUI MOXKHO NMPOaHanu3npoBaTh A0 16 sNeMeHToB.

CnekTpoMeTpbl OCHALLEHbI AenTepueBbiM koppektopom dona (QuadLine) w/viw
KOPPEKTOPOM HECEMNEKTUBHOTO NOTOLLEGHVS, OCHOBAHHOTO Ha adhpekTe 3eemana.

CnekTpoMeTpbl MOTyT TMOCTaBnsiTbCs B KOMIMAEKTe C  asTocaminepomM  Ans
aBTOMaTUYeCcKon nogadm npoo.

Bo3aMOXHbLIE KOHMUIypauuum CrnekTpoMeTpoB, B 3aBUCUMOCTM  OT  MOAENW,
npueeneHbl B Tabnuue 1

Tabnuua 1 _
Moaenb ' _ Atomuzaums
namsi ’ [padutoBasi nevb
ICE 3300 ¥ )
iCE 3400 } '
iCE 3500 % ) |

KOHCTPYKTUBHO CMEKTPOMETPbI BbIMOMHEHbI B BUAE HACTOMNbHbIX Npubopos ¢
OT/IeNbHO YCTAHABNMBAEMbIM KOMMbLIOTEPOM. YrNpasneHue npoueccoMm U3MEpEeHus v
06paboTkn MHGOpMaLuMn ocyliecTenseTcs nubo oT CoDCTBEHHOTO KOHTponnepa co
BCTPOEHHOM KoHconu nubo ot IBM PC - cOBMECTUMOro KOMNbIOTEPa € MOMOLLbLIO
crneuunanbHoOro NporpaMmHoro obecnevyeHus.

MNporpammHbiM ~ 0Bpa3om  OCYLLECTBNAETCS HacTpolika  CrNeKTpoMeTpa,
ONTUMM3ALMSI €ro napameTpos, ynpasrneHue paboToil, obpaboTka wuHpopmauyuw,
neyaTb M 3anoMuHaHVe pe3ynbTaTtoB aHanusa. Bo Bcex 4acTsix nporpaMmbl, B KOTOpbIE
TpebyeTcst BBOA Kakow-nubo wuHgopmauun, B nNamATb  3AN0XEHO Heobxoaumoe
YCTAaHOBOYHOE  3HA4YeHue, NpuHMMaemoe  NporpaMmon  no  ymon4aHuio  u
COOTBETCTBYIOUIEE CTaHAAPTHLIM METOAVKAM.

CneKkTpoMEeTPbl MOTYT BbITh CHaBXEHbI CMCTEMOI BUAEOHADIIOAEHUS BHYTPEHHEN
NOBEPXHOCTW KIOBETbLI A1 KOHTPOMNSA YCnosBuin BBOAA Npobbl U NPOXOXAEHUS CTaaui
cywiku u nuponusa (GFTV).

CnekTpOMETPbl MOTYT TaKKe KOMIIEKTOBATLCH CUCTEMOWN HEernpepbIBHOW renepa-
un napos VP100 (pTyTHO-ruapuatias npucraska VP100) wnu cermeHTrpoBaHHOW
NPOTOYHO-UHXEKUMOHHON cuctemon FIS0 ana nposBeaeHus aHanusa rmapvagoodbpa-
aylowmx snemextos (Hg, As, Se, Sb, Sn, Te, Bi), a Takxe CUCTEMOW KOHLEHTPU-
posaHus prytv (HG90, Mercury Cold Vapour) u cuCTEMOW YNyulUEHWs HyBCTBU-
TensLHocTu onpegenexns ptytn HS 90.

NaeHTudukaunoHHble gardrbie IO npencrasneHs! B Tabnuue 1.

~ Tabnuua 1. _ o R

[ WaeHTudukaumoHHoe Homep Bepcuu (MAEHTUDPUKALMOHHBIA HOMED)
HaumeHosaHue 10 : = :

- Bepcm; HE HUXE
‘SolAAR Series Software 11.10

BHELWHWUI BU CNEKTPOMETPOB NpvBeAeH Ha pucyHke 1.
MeCTO HaHeceHWs 3HaKa NOBEpPKU yKasaHo B [MpunoxeHun A K onucaHnio Tuna.
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iCE 3300

iCE 3500

PucyHok 1. BHewHuit Bug cnexrpomeTpos cepu Thermo iCE 3000
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OCHOBHbIE TEXHWYECKUE M METPOJIOTMYECKUE XAPAKTEPUCTUKMA

OCHOBHBbIE TEeXHUUECKUE W METPOJSIOrMYecKue XapakTepucTuku CnekTpomMeTpoB

npeacrasneHs B Tabnuuax 1-3.

Tabnuuya 1
HanmeHrosatue xapaKTepwcTqu

CnekrpanbHbI AnanasoH, Hv

CHEKTOFJI“IHHH';I HIMDKUHA HHenia HM:
ANS CTaHAAapPTHOW BbLICOThI

nns YMeHbLLleHHOI/I BbICOTbI

[InanasoH ONTUYECKON NNOTHOCTM NPOBbI, b
XapaKkrepucTuiecKkne KOHUEHTpauumm
(4yBCTBUTENBHOCTb)

Mpeaenbl 0BHapyXeHus 9IIEMEHTOB

(B 3aBUCVIMOCTY OT 9NIEMEHTa No kpuTeputo 30)
OTHOCUTENLHOE CpeaHee KBaapaTuHecKoe OTKIIOHE-
Hue (OCKO) sbixoaHoro curkana (npu n=10), %,

He bonee:

- 151 CNEeKTPOMETPOB C MilaMeHHbIM aTOMU3aTOPOM,

3aTOpoM

abapuTHbie pasmepbl, MM, He Bonee:

- pns cnektpomeTpos iICE 3400 iCE 3500;

- ansi cnektpometpos iICE 3300

Macca, kr, He bonee:

- nns cnektpomeTpos iICE 3400, iCE 3500;
- anst cnektpometpos iICE 3300
MoTpebrnsiemast MOLHOCTb, B-A, He 6onee:
- pnsi cnektpomeTpos iCE 3400, iCE 3500;
- ans cnextpomeTpos iCE 3300

Ycnosus akcrutyatauuu:

- IMana3oH TeMneparypbl OKpyxatowei cpeabl, °C

- ANanasoH 3HauYeHni atTMocdEepHOro AaBneHus, klla
- AMANasoH 3HAYEHWUN OTHOCUTENbHON BMNaXHOCTH, %

- Ans cnekrpomMmeTpoB C anekrpoTepmMmu4eckuM aTtomMmm-

3HaueHune
XapakTepucTUKi
ot 180 o 900
(unm ot 185 po 760)

02:05;10
0,2;0,5
ot 0 o 3,0

MNpuBeaeHbl Tabnuue 2

lNpuseaeHsl 8 Tabnuue 3

&0\

596x596%788
510x589x567

54
33

7200 (8700-rpaduTosasi rne4n)
300
ot 15 po 25
ot 84 po 106
ot 30 no 80 npmu 25 °C
230




Tabnuua 2 — XapakTepucTuieckne KoHUEHTpaLmum

AnemexT

1
ANOMUHUIA
Cypbma
MbIWbAK
bapun
Bucmyr
Kapnmuni
Kanbumin
Xpowm
KobanbT
Meab
3onoto
AKeneso
Caurey (1)
Canrew (2)**
~ JNlutuia
Marnui
Mapraxey
Pryts (1)
PTyTH(2)"**
MonubaeH
Hukernb
Kanuw
CeneH
_ Kpemnuid
- Cepebpo
Hatpun
Tennyp
Tannun
CrpoHuun
TwutaH _
Banapuit
Uk
lNpumevaHusi:

npu

Al
Sb
As
Ba
Bi
Cd
Ca
Cr
Co
Cu
Au
Fe
Pb
Pb
Li
Mg

Hg
Hg
Mo
Ni
K

|Se

Si

-Ag

Na
Te
T
Sr
Ti
\Y
[Zn

AornosiHuMe s IbHOM
“onpedernerusi pmymu HS90 u xriopuda 071064 6 Ka4ecmee goccmaHosumerist.

Mn |

‘ OnuHa
BOSIHbI
(Hwm)

2
309,3
2176
193,7
553,6
2231

4227
357,9
240,7
3248
2428
2483
217,0
283,3

1 670,8

2852

2795

253,7

253,7

313,3

2320

7665

196,0

2516
328,1

214,3
276.,8
224 6
3654
318,5
213,9

2288 |

5890 |

MnameHHbI
aTomMusaTop
mr/am’® (ppm)

3

0,725
0,525
0,975
0,325

0,019
0,00725
0,05
6,75

~0,2425

0,125
© 0,02075
0,825
" 25
0,0625
0,00975
0,45
0,625
1,25
12
0,85
0,025

ucriofib3oeaHuu

|
nekTpoTep-
MUYECKUIA
aTomusarop”,
mkr/am® (ppb)

4
0,45
0,725
0,65
0,85
0,775
0,075

0,1

cucrmembl

yriyqyweHus

AnekrpoTep- |
MUMECKUM
aToMu3arop
Zeeman®,
mkr/am°’ (ppb)
5
0,475
19
0,7
1,25
_ 1.2
0,075

1,3
0,425

0,3
0,275
0,475

0,075

0,675
05

R - -

CTE MIME DM
Ty i 5&13;"1
L mmﬂml.

Cucrema
reHepupoBa-
HUA Mapos,
mkr/am° (ppb)

* _ 3HavyeHusl XxapakmepucmuyecKux KOHUeHmpayud Oris 3JIeKMpOomepMudecKux amomu-
samopoe (cmosbey 4 u 5) npusedeHbl Orisi 3Ha4YeHul ob6nema gripbickugaHust 20 MKI1;

** _ SHaueHusl xapakmepucmu4yecKux KoHueHmpauud 01151 91IeMeHmos CeuHeu (1) u

CeuHeu (2) yka3saHbl 01151 pasfiudHbIX amomMHbIX nuHud;
A% L 3ayeHue Xapakmepucmu4eckol KoHueHmpayuu O1isi a1ieMeHma Pmyms (1) norny4eHo
fpuU UCIOMNL308aHUU HEINPEPbLIBHOU CUCMEeMb! 2eHEPUPOsaHUs 11apoeé VP100 u 2udpuda bopa
8 Kayecmaee 80ccmaHosumerlsi;

*xx%_ QuayeHUe XapakmepucmuyecKkol KoHueHmpayuu Onsi s/ieMeHma Pmymes (2) nony4yeHo
4yecmeumesibHocmu
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Tabnuua 3 — MNpeaensi 0bHapYXeHst SNEeMEHTOB

| SHeNEHT ’ 3nemporep~| SHICRIpRE(S Cucrema
‘ Ornuna | nameHHbIn Ak MUYECKUN reHepnpoBE-
BOJIHbI aromu3artop * aTtomMmu3aTtop
(M) mr/am® (ppm) aTommaaaTop ; y oie— HH;% n?poah
| KT/ (PPD) | e (ppb) | A (PPO)
1 2 3 ' 4 5 6
Amtomnrmin Al | 3093 0,07 0,375 0,525 -
Cypbma Sb| 2176 0,23 0,725 1 068
MbILLbSAK |As | 193,7 0,3 0,825 1,326 0,125

| Bapwi  |Ba| 5536 | 00775 0,575 1,25 .

} Buemyt Bi | 223,1 | 0,01225 0,65 1,2 ) 0,475
Kagvunn Cd | 228,8 0,007 0,025 0,05 -
Kanbui  [Ca | 4227 | 000925 - - -
Xpom Cr | 3579 80,0135 0,0625 0,0625 -
KobanbT Co | 240,7 0,025 - 4
Meab Cu | 3248 0,01125 0,1625 0,725 -
3onoto Au | 2428 | 0,0325 - - o
Heneso Fe | 2483 0,01075 0,15 0,45 - o i
Cewvey (1) |Pb| 2170 | 00325 | 0075 | 0275 | - |
CeuHeu (2)** |Pb | 2833 0,04 : 0,2 - b
Jvtn Li | 670,8 | 0,00525 - - -
MarHuin Mg | 2852 0,0055 - - _ =
MapraHeL, Mn | 279,5 0,004 0,075 0,15 ] -
Prym (1) |Hg | 253.7 il : - 8,25
Pryte(2)**** |Hg | 253,7 - - 0,375
MornuvbaeH Mo | 313,3 0,0525 0,35 0,775 -
Hukerib Ni | 2320 0,02 ~ 0,1625 0.4 -
Kanmn |K | 7665 | 000225 A = - e T s
Cemen  |Se| 1960 | 0575 | 08 2 0,675
_ KpemHuia Si | 2516 - - =
Cepebpo  |Ag | 3281 | 0,008 0,1 0,1 :
Hatpwa  |Na | 589,0 | 0,00925 : : -
Tennyp  |Te | 2143 | 013 | - : 006
Tannui T 276,8 0,035 0.375 1,25 -
CrpoHuuiA Sr | 2246 0,525 - 3475
TwtaH Ti | 3654 0,125 10 15,25
Banagun V | 3185 0,275 1,75 875 -
Umk  lzn| 2139 | 000825 | - - -
lNpumeyaHusi:

* . 3nayeHusi npederog obHapyxeHus OJisl  SMIEKMPOMEepPMUYecKUx  amomusamopos
(cmonbey 4 u 5) npusedeHsbl Orisi 3HauveHul obbema enpbickuearus 20 MKIT;

** _ 3uayeHusi npedenios obHapyxeHus Orisi sriemeHmos CeuHey (1) u CeuHey (2) ykasaHbl
07151 PA3NUYHbIX aMOMHbIX NTUHU,

** _ 3uayeHue npedena obHapyXeHusi Ons anemexma  Pmymib (1) nonyyeHo npu
LCIOMb308aHUU HENPEPbLIGHOU cucmemsl 2eHepuposaHust 1apos VP100 u eudpuda bopa 6
Kayecmee 80CCmaHosuImeris;

x*x_ SyayeHue npedena obHapyxeHusi Orisl ariemeHma Pmymb (2) nosyd4eHo 1npu
AONOIHUMENbHOM — UCIOMNBL308aHUU  cucmembl  yllydweHus  4y8CmeumesibHoCmu
onpedenenus pmymu HS90 u xiiopuda 05106a 8 Kayecmee 60CCMaHoGUMEIIs.




3HAK YTBEPXOEHWA TUMNA

3HaK YTBEPXAEHUS TUNA HAHOCUTCS HA TUTYIbHBIA JIMCT PYKOBOACTBA MO JKcniya-
Tauum Tunorpadyckim cnocobom.

KOMMNEKTHOCTb
B KOMMNeKT nocraBku CriekTrpomMeTpa BXOAUT:

- CNEeKTpoOMETp;

- nporpammHoe obecnederne SOLAAR Ha 9NeKTpOHHOM HOoCcUTENE,

- rpaduToBbIE aneKTpoTepMudeckie atommusatopbl GFS 33, GFS 35, GFS 35Z (no
3akasy)

- aBrocamnnepbl 221 XL, 222 XL, Cetac ASX-260, Cetac ASX-560, Thermo AS
2000, Thermo AS 2500 (ans nnameHHoro atomuaartopa) (no 3akasy)

- cuctema pasbasnenus 1D 90, ID 100 (no 3akasy)

- cuctema HenpepbiBHol reHepauum napos VP100 (pTyTHO-rvapuaHas npucraska
VP100) (no 3akasy)

- anekTpoHarpesaemas sideika EC 90, EC 100 (no saka3y)

- CEerMEHTUpOBaHHas NPOTOMHO-UHXeKUMoHHas cuctema FI90 (no 3akasy)

- cucTema KoHueHTpuposaHusi ptytn HG90 (no 3akasy)

- cUCTEMa YIyHLLIEHWst YyBCTBUTENBHOCTY onpeaenekus ptyty HS 90 (no 3akaay)

- cucrema sugeoHabniogerHus GFTV (no 3akasy)

- pacxo/iHble Marepuansl v 3anacHbie Yacty (no saxasy);

- PYKOBOZCTBO MO 3Kcnyarauyuy,

- PYKOBOZCTBO 110 3KCInyaTauuy nporpaMmmHoro obecredeHmst;

- MmeToamka nosepku MPB MI1.1866-2008 (n3selyetnune No1 o6 nsmenenun 2015 1.).

TEXHWYECKUE OOKYMEHTDI

Texuuueckasi gokymerTaumns gupmbl «Thermo Fisher Scientific», CoeauHentble
LWtathl Amepukn (nsrotosutens - «Thermo Fisher Scientific (Shanghai) Instruments
Co., Ltd», Kutan).

MeToavka nosepku MPE MI1. 1236-2015 «CnekrpomeTpbi aToMHO - abcopOLnoH-
Hble cepun Thermo ICE 3000».
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3AKNKOYEHUE

CnekTrpomeTpbl aTOMHO - abcopbumnorHbie cepum Thermo iCE 3000 coorseTcTBy-
0T TpebOBaAHMAM TEXHUHECKON AOKYMEHTALN (OUPMBbI «Thermo Fisher Scientific»,
CoefuHenHbie LLtatbl AMeprku (usrotosutens - « Thermo Fisher Scientific (Shanghai)
Instruments Co., Ltd», Kura)

CnekrpomeTpbl cepuun Thermo iCE 3000 cooTBeTCTBYIOT TpeboaHusim TexHuyec-
KOTO pernamenta TaMOXEHHOro Cot3a «OneKTpoMarHUTHasi COBMECTUMOCTD TeXHU-
yeckux cpeacts» TP TC 020/2011 n TexHu4eckoro pernameHTa TamoxeHHOro cotsa
«O BesonacHocT HuakosonbTHoro obopyaosanusi» TP TC 004/2011, peknapaums o
cooteetcravmn EASC N RU [1-US.HX37.B.02874/20 (cpok pevictavs A0 13.15.2025).

MexXnoBepouHbIv nHTepsan — He bonee 12 mecsiLes.
MexXnoBEepoUHbIl  UHTepsan B chepe  3aKOHOAATENLHOW — METponormn - Ha
Tepputopun Pecnybnvkiu benapycs — He bonee 12 mecsues.

HayuHo-uccneaoBaTenbCkuin LEHTP UCTbITaHniA

CPEACTB uamepeHu n Texuunkn benl M

Anpec: 1. MuHck, CTapoBuneHckui TpakT, 93

Ten. 378-98-13

Artectat akkpeauTtaummu Ne BY/ 112 1.0025 (percTauteneH 0 30.03.2024)

U3roTOBUTEIb

dupma «Thermo Fisher Scientificy CoeanHenHbie Lrarsl AMEpPUKN (M3roToBUTENL-
«Thermo Fisher Scientific (Shanghai) Instruments Co., Ltd», Kutai)

-appec wrab ksapTupbl Thermo Fisher Scientific 168 Third Avenue, Waltham, MA,
02451, CoemHeHHble LLTaTtel AMepuku,

-aApec MecTa OCYLUECTBNEHUS AEATENbHOCTU MO  MITOTOBIEHUIO NpoAykUun
(3aBog) T71-6 No. 211, Qin Qiao Road, Jin Qiao Export Processing Zone, Pudong,
Shanghai 201206, Kuran

HavyanbHUK Hay4YHO-UccneaoBaTenbCckoro
LIEHTPA UCTIbLITaHUA CPEeACTB N3MEPEHUN
n TexHukn benl M M. KamunHcKkui
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NMPUNOXEHUE A
(PEKOMEH[0BAHHOE)

Cxema C ykasaHuem mMecTa HaHeCceHns 3Haka NoBepKn

MecTo HaHeceHus! 3Haka

NOBEPKK (KNenMo-HaKINenka)
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