AtombIH CnekTpockonu

1. ATOMbIH LWHTI3NTUIAH CNEKTPOCKOMNM OaraXHbl TAHUNLYYNra
ATOMBIH LUMHF3ANTUIAH GAraXHbl OHOSBIH YHIAC O0NIOH EPBHXIIA 3ap4Myy [
Agilent Technologies KoMnaHuiAH yitnaBapnaaar 6araxyyabiH TOBY TaHWILYYIra
— 240 AA ATOMbIH CNEKTPOHOTOMETP
240FS AA AToMbIH CriekTpodoToMETp
2407 AA AToMbIH CEKTPOOTOMETP
280FS AA AToMbIH CriekTpodoToMeTp
2807 AA AToMbIH CEKTPOOTOMETP
— 55B AA ATOMbIH CNEKTPOGOTOMETP
AA Duo ATOMbIH CeKTPodhoTOMETP
Agilent Technologies byTaaraaxyyHuit Xaparnas 00/10H TEXHUK Y3YYN3NTUIAH XMLLII
— 240/280AA — nitH TEXHIK y3yynanT
2. IHaykumiid xon6oocT nnasmbiH cnektpometp (ICP-0ES)
NRHAOYKUWIAH X0N600CT NNa3MblH CMIEKTPOMETP OaraXHbl OHOMbIH YHASC
Agilent Technologies komnaHuiAH yiANAB3PA3A3r GaraxHb! TOBY TaHUILYYNra

- 5110 MapKuiAH MHOYKLMIAH X0NO0OCT niasma CrekTpoMeTp
(5110 ICP-QOES)-1itH TEXHIK Y3yyNant

3. VHaykumitn xon6ooct nnasma- Macc cnektpometp (ICP-MS)
Agilent Technologies KomnauiAH yitnaBapaaar 6araxHnl TOBY TaHUALYYra
— 7800 mapkuiti HaykumitH xonbooct Macce cnektpometp (7800 ICP-MS)

— 7900 mapkuitH NHaykumitd xonbooct Macc cnekTpomeTp
(7900 ICP-MS)-1itH TEXHIK Y3yynanT

— 8900 mapkuitH ['ypBaH kBaapononb VHaykumiti xondooct Macc cnektpomeTp
(8900 Triple Quadrupole ICP-MS)

4 MuKpoonruoHbl nnasmblH cnektpometp (MP-AES)
Agilent Technologies KomnauiAH yitnaB3paaar 6araxHsl TOBY TaHULYYra
— 4200 MapKuitH MUKPOZONTOHbBI NNa3MblH crekTpomeTp (4200 MP-AES Systems)
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HAI. ATOMbIH LUIMHII3NTTUMH CMEKTPOMETP

ATOM 0a Liaxunraad CopoH30H J0MTUOH XOBPbIH XapumLaH YAN4Nan [3sp Cyypumk, aToMbiH
aNIEKTPOH [1aBXPAaH OpLUNAX ANEKTPOHYYAbIH LUMIDKUATTOA XON600 OYXWM LUMHT33C3H Ga
LiaLpyyscaH 3Heprie 6a JOMTOHbI YPThIH OOPHIGNTIANT XaMKIX 3apHitM [33p 30XMOH GYT9arACaH
BaraXuiir aToMbIH CIEKTDOMETPYY FaH3.

ATOMbIH CMEKTPOMETPYYA Hb [0TPOO ONMTUK CMEKTPOMETP, MacC CMEeKTPOMETp 6a peHTreH
CMEKTPOMETP r3C3H rypBaH TepenTail 6eree ] aneaa Matepuannar 3yAncuitd 33K aryynaraax
ANEMEHTUIAT TaHUX , TYYHWUA aryynamxuitH Xamxaar TOrTooHO. LLIMHXMNraar Xuiixass CopbLOH
[axb ANEMEHTUIAT XWAH atOM 3CBAN ANEMEHTUIAH WOH X3Nn63pT Opyynaxbir aTOMXKYYNnanT raHa.
9H3 TeNBUIH Yed aTOMbIH CMEKTPOMETPYYA LUMHI3ANTUIH, LialaprantbiH 62 nyopecUgHLMAH
CMIEKTPUIAT GUHUH X3MKINTURAT TYALITraAaT.

Axunnax yHOCSH 3apyum: Xaryy OOMOH LIWHT3H Tenes Gainaang 6airaa L3aXWAr eHoep
TEMMepaTypbIH HeNneereep yypLuyynHa. [139xuH g 6airaa XumniAH aNeMeHTYYANAH rapan LLKHI3aX
YaBaPbIr X3MXUH3 (3ypar 1).

3ypar 1. baraxHbl @xunnaraaHbl Oyayys4
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Jlamn

XeHawit katogroii namn (HCL)

MoHoxpomarop 6010H JKuwnx mypyi
Xuid LI3Har ByXii aneKTpoAryil ° JETeKTop
namn (EDL) d °
{ )
3CB3N .
6) e J139KWir xanaax 3af1aH aroMblH TYBLUMHL aBYMPHA
] JlamnHaac rapy 6yii rapnuitH Heneereep atoMyy[ e1eerieHe
Oen ﬁ Tpadwran 3yyx  ® AnemeHT BYpT 30puyncaH namn 6aitHa, 3apuM Namn Hb O0H
Hoax 3NIEMEHT3/] 30puynaracaH HarHa.

/1

YHACAH BneeraceH
6168 Gaingan 6168 6aligan
_O_

>
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®  ATOMbIH 671067 16X YE[L LINHI33C3H SHEPTUIT XIMKNHA

®  X3MXKUNTWIAT XULLAX MYPYIAraap TOOH LWIHXUAT33r XNiAH3

Jlooxuiir eHgep TemnepatypT Xanaax Yypluyynad, atomxyynax apraac xamaapyynad
Baraxuir fapaax Topyya3 aHrvnaH Hapnaaar GaHa.

§ Araap-aueTenuH: 2300°C AA [lenen

;é) Araap- a30TbIH WUCan: 3000°C AA [leneH

% LlaxunraaH 3yyx : 2000 to 2800°C AA 3yyxaH

§ A30TbIH Mnasma: 5000°C MP-AES

g AproH nnasma: 10000°C ICP-AES, ICP-MS
=

[leneH 60NOH rpacuraH 3yyx OYXWiA aToMbIH CMEKTDOMETPUIAH XOOPOHIbIH Anraar To0B400P
Xapyynoan:

® 67 3nemeHTWiAr aeneH AA

e 45 3neMeHTUIAr 3yyxaH AA

Mazpax YafBapaap OyHoy KOHLIEHTPALMIAH X3MX33r TOL0PX0AN0X400:
e noneH AA—aap 0.1 ppm—33¢ % TYBLUMH XYPTan

e 3yyxad AA—aap 0.1 ppb to ppm TyBLUWH XypTan

[eneH AA axunnaxan wnyy amapxad Ganpar 0on 3yyxaH AA apail wiyy HapuitH yin
QKWnnaraaranraac rafgHa Har LWAHXUNTA3HA 3aplyynax xyrauaaHbl XyBbd O6neH AA Typrau
baiipar.
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SPECTROSCOPY 2

AXNNEHT KOMNAHIA ATOMbIH CNIEKTPOCKOMMIAH TOHOT TOXBOPOMKMIAH LUIMHA4NAT AC3H
KaTanoruir Tyc HyYPHWA [OO, X3carT 6aiiraa NMHKIAP OpX TaTaX aBY, TaHUMLAX

O0OMXTOIA. KaranoruitH aryynrag;

baraxHb! axnnnax Hexuen

[Llaapanararait TeXHIUK Y3yYIanTyy.

baraHyyblH COHIOMTHIF 38B XWX 36BNOMX

XUMUIAH Har 1YY AUAT OHOLLINOX aprayian 33par 6artcaH 0aitHa.

Your Essential Resource for Supplies

SPECTROSCOPY Supplies

http://www.chem.agilent.com/Library/catalogs/Public/5991-5455EN_Spectroscopy_Catalog_LR.pdf

ATOMBIH LUWHTI3TUAH BATAXHSI
OHOJ1bIH YHA3C bOJIOH EPEHXWUWN 3APHMYY ]

ATOMbIH LUMHI33NTUIAH CEKTPOCKOMETPUIAH
NHHOBAL| LLIMH3YNINWIAT TAPTYYNHI

ATOMbIH CMIEKTPOMETP Oarax A33MH [3X
ANEMEHTYYANIAH KOHLEHTPALIMIAT TOLOPXOHO

+ Bauranuiti GonoH yHaHb!| *
yc

XyHc Tax33n 6a
6opaoo

+ Yynyypxai & MeTanbiH| *

WHMHXWUArID

la3pblIH TOCHBbI
Gonoecpyynant

« XyHa meTan

(USP<232>/<233>)

« Xepc 6a TyHapac

«  LWum T3x33nMH Goamc

+ Tornoom & epreH

X3P3rnasHumn
BYTI3rA3XYYH

+ 3pumum xyu (Buo Tynw)

« Tyyxui 3auinH

WMHXUAT33

+ Boxupaon

(xaTyy/\WWMHr3IH/XWiAH)

« 3apum yn mep Teauit

XOPTOi aneMeHTYYA

+ 3apwum xarac

Aamxyynary rax Mat

* HapwuitH, nx XaMX33HuUn

XMMUIiH 6oauc

* SucuiH

BYTI3rA3XYYHUIA
YaHapbIH WUHXUATI3/
YaHapbIH XsHaNT
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AXIUNEHTWIAH ATOMbIH LLIMHT33MTUIAH CNIEKTPOMETPUIAH TEPAYY L

ICP-QQQ

ilent’ Agilent’s 4210 Agilent’s 5110
SOlRRESISoandizny gllent's gllent's Agilent’s 7800 Agilent’s 8900

© ATOMbIH CNIEKTPOMETPUIH BYX TOPNYYA HAr A0P.
© 3ax 33371 33pX 6BOPMBL, TexHonoru: MP-AES barax

INEMEHTUIAT TOAOPXONNOXO0A IMAP apra TEXHUK X3ParTair COHroxoa
Hemeesex 2 Yyxan acyynt

X3[3H 439X 3CBIN 3NEMEHT? Unpyynax xsa3raap?

OrnoH 33X 6a ornoH Unpyynax xs3raap 6ara 6on
TOPMAVINH 3NEMIHT LLUMHXKIOX (sub ppb, ppt TyBLINHA)

Gon +ICP-MS, GFAAS
- ICP-OES, ICP-MS, MP-AES

LleeH TepnuiiH 0aax ba Unpyynax xa3raap eHaep
LI®OX6H 3MEMEHT LLUMHXMAX 6on (>1ppb TyBLIMH)

oon
- FAAS, GFAAS

« ICP-AES, MP-AES, FAAS

ATOMbIH LIUHT3ANTUIAH CNEKTPOMETPUIAH Oaraxyy/iblH 3NEMEHTUIAH
aryynamxuir unpyynax 4aasap

MoHo-3neMeHTiiH
TexHUK Bytoy AaH
3NeMEeHT LUMHXITIX
Yen

MP-AES

ICP-AES

ICP-MS

N

A\ 4

Ppb TyBLwMH %
Axknnnax uap xypaa

Baraxyyabir @xunnyynax ye/ rapax HuiiT 3apaan

ToHor TexeepemMx xygangaH aBax 3apgan + ynn
axvnnaraanbl 3apgan (10 xunaap)

AueTunuH + a3oTbiH
ncan + namnHyyn
AproH xum +
namnHyyn

AproH xumn
AproH xum
>
>

HunT rapax 3apgan

A

[apaanan xypaaH + SIPS Texeepen OHLJIOM aByy Tanyya

L D W R M 28

* XypaaH, LWWHXISX AapaansbiH aaryy 6yx

ANEMEHTUNT X3MXMHI

* Jaaxuir Har ygaa yHwyynax i B

* AXunTHbI 3apAan 6onoH ypcran 3apanbir T el |
X3MH3X, ByypyynHa

to nebulizer

SIPS Texeepemx

« Tortmon xuirgaar ctaHaapT 63anTrax axundapbir
XEHreBUMImK baixryit GoNrocoH.

continuous
flow,

18 |
« 3eBxeH 1 cTaHgapT awurnaH KanubpoBK XMAHS. I narote
diluent
.

OrOH TOOHbI A3IKWIT XypAaH, oHnanHaap
’ sample internal standard
LUMHIBIHA or modifier

* [199XMWIAr JaxvH LWKMHXN3X GOMoH rap apraap
LUMHIBN3X YN ABLLIN XOHIreBUUIK balxryi
60MnrocoH.

“XypaaH aapaanan” oyty XypaaH axunnax ropum OHLIOr Aasyy Tanyyu

[ISTFIT RS UASSETTIg (S

Ynawmxnant apra

M sriew W ids

53

XypOdaH OapaasicaH AA apaa Hb WUHXUJI233HO 3apuyyynax xy2auaaz 55% -uap
6yypyyndaz myn ma ya2, MeH2e6 X3MH3)K, UJlyy OJIOH 033K WUHX/13X 60/10MXmol.
Haputieynan Hb <0.4% RSD x3833p 6aliHa.
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AGILENT TECHNOLOGIES KOMNAHWIAH YWNABIPN3 AT
BATAXYYLIbIH TOBY TAHWIILLYYITTA

1. ATOMbIH LUWMHI33NTUIAH CNIEKTPOMETP

240 AA ATOMbIH CnekTpooTOMETP

ABTOMANKYYNaNTbIr 6HABP TYBLUMH XU YaACaH, alUrnaxaf Xxanbap nporpam XaHravkTai,
VHUAH XyBbJ] AYHAQK TYBLUWMHA Xamaaparfiar, KOMNbiTepascad Wyyn yaupaax 60nomxron 240
AA CUCTEMUIH TEXHUKIIAH 37 aHTWIAH XyBbJ, 06X 6aT, 343033 yaaaHTan Oarixaac ragHa Windows-1
CYYPUICaH XIbIH NPOrpam XaHramxTail. ALIMrnanTbiH Yea Aapaariiti WAHXUNTIAr XWX aBLaf
BMHBX LUMHXUNM33HWIA AYTHANTAH 33D HAM3H 33par axunnax 6010MKoop XaHraracaH. Janxuiix
TAPIYYNary CTaHAAPTbIH HAr 601COH Mark 7 1eneH aBTOMankyynantbiH CUCTEM CyypunaracaH.

JH3XYy annapat Hb LIOPOO TOOC VIXTAA, 33BPANT YYCaX OONMOMXTON OPYMHA alnrniaxam
30puUyNaracaH yvpaac keapuaap OypcaH Tonb 600H OYP3H TycraapnarfcaH rapisH CUCTEMTAN,
TOHOr TEXOBPBMKWIAH [0TOP Tanbir XMMWAH ypBanf Opyynax yypaac Xxamraamx GaiixoiH Tynj
XY4T3lh araapblH ypcranaap LiaB3apnarasr 6ainHra xuibx 6ainaar. apnuitH Wunyyauir connx 605101
TOXWUPYYNAXbIH Ty 6araXuiir 3a1axryinrasp amapxaH xuiix 6010MXTOR. bypaH aBTomar4unaraca
LINHXUNTI3HA 3apLyynax xyrauaar 6aracrax YaacaH.

240FS AA AtoMbliH cnekTpodoTOMETp

240FS AA anemeHTYYIWIAr YrcpyynaH WWHXN3X aTOMbIH LUWHIAANTUAH CIEKTPOCKONM Hb
XY4uH Yanan 6onoH xypaaapaa ICP-0ES xamxasHa xypy YaacaH 6ereea Windows-a cyypuncaH
@KNbIH nporpamTaid. OnoH YANANKMIAT 33p3ar Xuiix GONOMXKTON y4paac BMHEX WMHXMITI3HA yp
OVHT TainarHax 6aix ABLAM LUMHA3D LIMHXWATI3 XWX Gaingar. ATOMbIH CMEKTPOMETPYYASA
30pUyNCcaH Byxuii N aaranfax xaparcnanyyu raapy 6anaar y4paac Xy4iH 4aaan 6051oH LWUHXMAT33
XUIAX 43aBaPbIT Hb HAMArAyYmK 6onaor. [lapaarvitd LWUHXKAT33r XMAXAAH BMHE 3XHWIA J33KUH]
0aitraa Oyxuit N 3NEMEHTUIAT WNHXUNAAr. OMHeX Oyty ynamxnant 3arsapbiH AAS-aap Har yaaa
36BXOH HAT 11 3M1EMEHT LUIMHXWIAST y4PAAC ANEMEHT TYC OV 33D AAXUH [AXIH LUIVHI3P LUMHXUNr33r
XMAQ3r y4paac LWWHXUNr33HMIA Xyrawaa 600H caaran uxTail 6aiaar 6aicad. XapuH 3HaXyy LWKMHA
3arBapblH AAS-aap MUHYTaH[ HIr JAIKWIAT BYPSH LWNHXIIDK ayycax TYN[ WHHXANTI3HNA 133K
bara 3apLiyynax 60nHo. Bepesp xan6an yiin axunnaraaqbl 3apaan 6aracy 0N0H A3IKMIAT TOA0PXOIA
H3DK XyrauaaHs WnH34N3Ha.

240Z AA AtoMbIH cnekTpogoTOMeTp

3eemaHbl xaT MagpamTruiiH AC TexHonoru A3ap yHA3CnaracaH 2407 AA Hb WIAM XWALMIAH
CMEKTPOMETPYYANUAH [OTPOOC XaMrUAH CaliH MNpyynax xsaraapraiiraa Oatancad Gereefn 4
namn oyxuit 2407 AA-bIH XyBb M3AP3X YaBap XaMruiAH eHAep, axunnaxag xsanoap, aromblH
CMEKTPOMETPUIAH canbapT awwurnax 6aiiraa WWNA3T NPOrpaMM  XaHramkTal oM. JH3xyy
TexeepeMxuHa GTA 120 Zeeman rpacdhutaH X00N0i OyXuii aTOMXYynarduiir Cyynrax ercHesp
rpadouTad 3yyxHbl Y3YYI3NTUAT Cynep X3MKIIHA XYPTan axuniax 6onomxuir onrogor. Mexn Win-
dows-T CyypuncaH axnbliH nporpaMaap yaupanar. BHaep Ma3BXKu 6yXuid ynbtpa namnyyasir
3anracHaap ynbTpayn Mep Teauii aryynamxuir Unpyynax 4aaamxrain 601COH. HI3M3INT uaxmnraatb!
3X yycBIp Lwaapgnararyii. CopoH3oH opHbl xy4man 0.1-0.8 TecnaruitH xoopoHp Oaitxaap

KOMNbKOTEP33P yaMpAax 60N10NLO0TON 66resf X3MKXUNTARH SBLAL 3H3 6alifan eepynentryirasp
XafranarfaH ynsx y4paac uaxunraadbl Xy4O3nUAH 6epunenTuitd Heneer 6aracrax, 6araxHol
X3BUIH @Xunnaraar xaHrax vangar. TorrMon temneparyp 6yxuil 3yyxaH CnekTpOMETPUIAH XyBb
XAMKUATUIAT ppb Oytoy Pg/L TYBLUMHA XWX Yapdar eHASp Y3yyNanTTail TOHOr TeXe8peMX oM.
36BX6H TaHUXaH F3PNNIAH 3X YYCB3PTAN y4paac TOXWPYyNra XMiAxad xsnbap. XawmxunT XuiAxaf
Liaapaargax Hexunyya Oyty xataax, YHCKYYNax, aToMxyynax TeMnyparyp, annapar pyy opyynax
DIDKNIAH XIMXKI3 33PMUIAT 36B TOOLIOXK TOXMPYYICaH Oaiaar y4paac XaMXuntuitH yen caag 60mox
He/eener, aN1aa 33praac OYPaH Y6/16606rACeH X X3/mK 60/HO.

280FS AA AtoMbliH cnekTpogoTOMETP

280FS AA fieneH annapar Hb 3NEMEHTYYAMIAT HAraH 33par LWUHXMAX33C raHa 8 namnbir
39par CyypuiyyncaH yd4paac wiyy eHZep Y3yyNantral Xy4upxar TeAWArYA yidn axunnaraaHsl
3apbIr OyypyynHa. IH3 Hb 6YP3H aBTOMATKNArACaH 06ree ] XyH. yCTeperduitH namnblH QOHbIH
TOXMPYYNrarail LWAHXINTI3HN 33P3rN3NuitH 6arax 60MHO. ATOMbIH CIEKTPOMETPYYAL 30pUyncaH
Oyxuit N Jarangax xaparcnanyyn Taapy 6argar yypaac Xy4uH Yafan 60M0H LWAHXIAMA3 Xuix
Ya/IBapbIr Hb HAMArayymk 6ongor. [lapaarvitH LWWHXUATIAM XUAXWAH 6MHO 3XHWA [3MKNUHL
Oaiiraa Gyxuid N 3MEMEHTUAr WMHXWAAAr. LLlaTaar4miir aBTomaraap Toxupyynax G0NOH XUiAr
nporpamMmaap xsHax 6070MXTORA. YN axunnaraaHbl 3apanbir 6aracrax Yafcad, YYHO: Har
Y[Aa 36BX6H HIr NEMEHTWAT LUNHXANAIM OANCHBIT ONOH SNEMEHTUAT HAr yAaa LMHXWILST
GONrOCHOOP HAr yOaaruiH WWHXWI33HAA Xyrauaar 55%-uip 6aracrax, A33X XOOPOH.bIH
XyrauaaHbl anfaraan, 3apLyynax xui, ypsamk 60/10H TaMMHbl X3P3rnaar 1yc Tyc Garacrax YaacaH.
ABTOMaTaap 43KYYAWIAT 3aitx Oaitraa y4paac LWaapanararyi X Xavxa33Huii 3ainantbIr 60mMymK
3alinanTan] Waaparaax xyrauaar 6aracrax, XapuH Unyy HapuitH, TeBerTai [adKyyauir 3ainax
Xyrauaar 1X3Crax ercHeep LUNHXUIT33HA OPOX A3KHUA HaHAPLIT CAMKPYYNCaH.

280Z AA ATOMbBIH CneKTpoghoTOMETp

3eeMaHbl X3T M3apamTriitH AC TeXHOMOrM A33p CyypuncaH 3HaxXyy 3arBap Hb 3eemaHbl
6Bycaz CNeKTPOMETPYYATA XapbLyynaxas aneMeHTUAH aryynamkuiiH UApYYNax Xa3raapbiH yTrbir
XamMrAAH OO TYBLUMHA XypracaH 6ereef 8 namnbir cyypunyyncan, 280Z AA-biH XyBbfl M3LPaX
4a/1BAP XaMrAAH BHIEP, AXNUINaxas xsanbap, atoMblH CIEKTPOMETPUIAH Canbapt awmrnax bairaa
LWAA3T NPOrpamMm XaHramKTail loM. JHaxXyy Texeepenxuna GTA 120 Zeeman rpacdouTaH Xoonoi
BOYXINiA aTOMXKYYNArUiAr Cyynrax ercHeep rpadoutan 3yyXHbl y3yyNanTUAr Cynep XamxasHz XypTan
aKunnax 6onoOMXKUAr ONroAor.

BHA6P UA3BXXKNUN BYXMIA YNbTpa NaMNYy/bIr 3anracHaap ynsTpa yi Mep Teauii aryynamxuiir
UAPYYN3X Yadamktail 60NCOH. HIMANT uaxmnraaHbl 3x yycBap Laapanararyit. COPOH30H OpHbI
xyyman 0.1-0.8 TecnaruitH xoopoHg 6aiixaap KOMMKOTEP33p yaupaax 60nonuoeoToit 6ereef
XOMKUATUIAH SBUAL 3H3 6aiifjan eepynentryiirasp xagranarfaH Ynasx y4paac LaxwiraaHbl
XY43NWIAH 68PHNBNTUIAH HeMeer Garacrax, 6araxHbl X3BUIAH AXUNNAraar XaHrax Yagaar. Hapuix
HUIANMAN Haiipnara 6yXuii JIKUAH WAHXUNTIA XMIAX3A ruapuaniiH cuctem VGA-T cyypnyynaH
LUVHXXINTI3C XMIAX 60NOMLIOOTON.

3yyxaH aTOMXYynarduitH TOrTMon TeMnepaTypbIiH 6YC3/ LUAHXNIX ANeMEHTUH KOHLEHTPALWIAT
ppb TYBLLUWHZ TOMOPXOMNOH X3MXKUHA. 30BXH FAPANIH HAr YYCTYYPUAH yes GyX TOXMpYynrbir
xsinoapxaH xuik 6ongor. TONMHOMIUHANG WHTEPNOMAUMIAT alWrnacHaapaa SHIWAH Luyraman
WUHTEPNONALMIAH HapuiABYNANbIr 11 AaXuH A33LLAYYICIH.
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55B AA ATOMbIH cnekTpockonu

Agilent 55B AA' Hb aTOMbIH LWINHT33NTIAH CNEKTPOCKOMWIH CUCTEMMIAH annaparyyblH aHxaH
LUATHbI TYBLUHWAX 66ree HAPUAH LWUHXUNr33HYYAMAT XMiAX YansapTai. [laBxap rapnuiH 55B
AA 3arBap Hb LCD pmanray 6yxuit Tycaaa baiipnacaH rap TOBYAYYpTai, AaHraapaa axunnagar.
JH3XYY annapaTbir 2XUNyynax nporpamMm Hb aXunnaxag xsnoap, Xypaa, OHOBYTOI Gaitinaap
30XWOrACOH. Annaparbir 33Bpax G0MOH X3Lyy HeXLen, almrnaaax 30puyncaH y4paac kapLaap
OYPC3H TOMb OYXMIA F3PM3H X3CTWIAT MaLL CaitH GUTYYMXTI3H 371438 TOOC, LLIOPOO OPOX00C CIPTMIANLAT.
AnnaparHbl 40TOP TasbiH X3CTWAT araapbIiH Xy4Tail YpcraiblH sSByynax 3amaap 6aitHra LaBapaax
Oaipar. XypAaH, SHIUIAH axunnaraatai, OypaH aBTOMaT y4paac HapuiAH TeBErTal TOXMPYYrbIH
TOPUMBIT XWIAX WAapAnarary. 2 namnrain y4paac Haraap Hb X3MKWUITUAT XUk Garxaf Heree
NamnbIr Xanaax axunnyynaxan 63nTraH fapaariitH 3NeMEHTUIAr LWMHXNAX3A 6ANTraX Xyralaa
X3MH3X 60NIOMXKTON.

AA Duo AtombiH cnekTpogoTOMETp

AA Duo Hb fiennitH 6a rpacdutad (6an YynyyH) 3yyx X08pbIH HAr3H 33par YN axunnaraarai
ATOMbIH LUMHI33NTUAH CMEKTPO(OTOMETPUIAH O3NXUIA [33PX LOPbIH TaHL xuidl 6onHo. Agilent
AA Duo-T Har KOMMbHOTEP33D XOED TEPNUIAH aTOMXYYNarYuiir HaraH 33par yaupaaHa. baraxHs
AKNNNAraa Hb YSH XataH, TOXUPYyra 6a XavmxUnTuitH Xyrataaqbl 6ep4nentuiir Xuinx 6010MKTON
333 aKMNaraa Hb GYTIIMXKUAT XOBP AaXUH [33LLTYYIIHI.

AA Duo rypBaH 6aruraii TyN TYYH33C X3p3rnary COHroH aBax 60M0NLO0TONA. [enuitH 6a
TUAPWANIAH CUCTEM  [BMMIAH 6a [EiTepuiiH acBaN 3eeMaHbl rpaUTUiAH 3yyXHAac COHIOHO.
TOZOPXO0IAN0X KOHLEHTPAUMAH OMHAMUK MYX Mall epreH Toapyynban, ppb-33c NPOLEHTUAH
X3raapT X3MXUNT SBYYHA. Aflb 4 XaN03PUIAH aTOMXKYYNarduitH XyBbfl TOXMProor Har XWiraag
HWN334 XyrauaaHg TOXUpYynra OaxvH XUANryid axunnax 00NnonuooTon Geresn XavXUNTAAH
XYPObIH XyBb/ A6N6H AA — UitH XamruiiH Xyp/iaH CnexkTpoMeTp 60IHO.

AGILENT 240/280 MapkuitH AToMbIH LLIMHr33nTuiiH
Cnektpometpyya (ALLC)

XY41H Yazan cairair, Hapuis4nan eHaeptaii, bar 6ex

TEXHVKMAH HOXLTYY[]

3arBapbiH ePeHXMA TaHunuyynra AXuneHTiiH 240/280 MapkuiiH ATOMBIH LUIVHT33NTIRH
CMEKTPOMETPYYL Hb Japaaxb MOAenyyaaac 6ypaaHa. YyHA:

e 240 MapkuitH AtomblH LLnHr3anTuitH CnektpomeTp.
®  JnemeHTYYaWiAr yrepyyna winkxnax 240FS/280FS
AtomblH LLnHraanTuitn CnektpomeTp
e 7Zeeman [pachutaH 3yyxtai AtomblH LLInHraantuitd Cnektpometp (GFAA)-1itH Yamamx
e [lennitH 6onoH rpacdoutan (6an Yynyy) 3yyx X08pbIH HIr3H 33par yiin axunnaraarai
Duo ATOMbIH LIMHM33NTUAH CNEKTPOMETP

AxuneHtuitd 240/280 MapkuiiH ATOMbIH LUMHT33NTUIAH CNEKTPOMETPUIAH Garaxyy/blH yiinagapnan Hb OnoH yncbiH YaxapsiH 1SO 9001

MEHEXMEHTUIAH CUCTEM3IP baTanraaxcaH 60JHO.

3ATBAPYY[IbIH EPBHXIIA TAHUILYYIITA

240 AA AtomblH GrigktpomeTp

Kommioepasc wyyn yaovpagar 240 ATOMbIH - LUMHTI3NTUAH
CMEKTPOMETP Hb [BPBEH namnbir Gaipnyynax 60noMXTON Oereef,
ABTOMAraap Namnbir COHrOX, aBTOMAT XWIH ToXMprooTol. 240 AA Hb
XOBp r3pN3H LaLpanT OyXuii CNeKTPOMETP y4paac TOrTBOPTOR CYypuiir
ouit Bonrox vagnar. Axunentuii Agilent Spectr AA Base nporpamm
Jarax VPH3. 3HAXYY MOAEN Hb rapaap XWX A6NeH WNHXWUATI3HA
TOXWUPONDKTOIA Gereeq yypuuyynaxag Axunentuitd VGA 77 racad Yyp
YYCrary aaranfax Xaparcnanuiar awmrnaxa. ABTomaraap LUHXUNIraar
XWAXWIAH  TyNA4  HIMINT  Jaranfax Xaparchanuiar - cyypunyynax
Laapanararai.

240 FS/280 FS AA AtomblH CnektpomeTp

Komntotepaac wWwyyn yaupanararail 240 ATOMbIH LIVHM33ATUIH
CMEKTPOMETP Hb ONOH ANEMEHT A6M6H 3yyxTail 6ereef baraxHbl
OYTIIMKNAT  HIMATIYYNIX 30PUNrO0p INEMEHTYYANAT YrepyynaH
Xuiix XyppasyauncaH LLUnHxunrasr HaTpyyncaH. 240 FS/280 FS AA
X08ynaa xo8p rapnsH LavpantbiH CNEKTPOMETPYY[ y4paac TorTBopToM
cyypwir raprax Gaiipar. Agilent SpectrAA Base and Pro racaH
MPOrpamm XaHravxyys aaranaax upHa.

JHAXYY aTOMbIH LUIMHFAANTAAH  CMEKTPOCKONYYA Hb  rapaap
XWX [8N6H LUMHXWIT33HA TOXMPOMXKTOA 08reefd yypLlyynaxas
AxuneHtuith VGA 77 13caH Yyp yyerary garanfax Xaparcnanuir
awurnaqa. ABToMar f1eneH 60M0H 3yyXaH LUMHXANMAAT XUAXWIAH Ty
HAMANT Jarangax Xaparcnanuir cyypunyynax waapganararai.
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240 7/280 Z AA AtombiH CriekTpomeTp

KomntoTepaac Luyya yaupanararai aHaxyy atoMblH LUMHT3AMTUIAH
cnektpometpr  GTA 120 Zeeman rpadutaH  X00Noi  Byxuid
aTOMDKYYNArduiir Cyynrax ercHeep 3uidMaHbl rpacutaH  3yyxHbl
Y3YYNINTUAr cynep TyYBLUMHA XypracaH 6a meH Agilent PSD 120
[porpamMm xaHramxaap yavpaaranar 43ax opyynaryrai. 280 Z AA-r
SpectrAA Base and Pro racaH nporpamm XaHrambkyyn garangax
WNPH3. ABTOMAT YYp YYCrary TOXUPYYNrbIr @XUnnyynaxbiH Ty HaManT
Jlarangjax xaparcnanuiir asax Laapanararai.

AA Duo AtombliH CnektpomeTp

AXNNEHTUIAH ATOMbIH LLIMHIIAATUIAH DUO CUCTEM Hb KOMMIOTEP33C
yavpanar 0ereef 3MEMEHTYYOMAr  YrcpyynaH  WWHXI3X  OJOH
ANEMEHTUIAH [16N6H  3yyxTail  y4paac OaraxHbl  LUNHXANMIIHA
3apuyynax uaruiir 6aracracaH OyTaaMx eHpgepTail (55B-r rap
axunnaraatain feneH WuHXuArasna), GTA 120 Zeeman rpacutaH
X00M0it  OyXWiA  aTONDKyynarduitr - awmrnacaH 3uiimanbl  6anaH
3yyx 6onoH PSD 120 [Mporpamm xaHramxaap yavpaarnaar A3s
opyynaryrait. HaraH 33par eneH GomoH 6anaH 3yyxbir axunnyynax
oonowmxrtoin. [lensH AA momyn Hb AxuneHtnidtH  SIPS  racaH
LaxunraaHbl 9x YyCBAPTail 30xuucoH 6aiipar (55B AA-aac 6ycap
Hb). 3uiiMaHbl ATOMbIH LLIMHI3aNTWiAH CMEKTPOMETP Hb 2 NaMmbiH
baitpnang UItrAA TlamnbiH yiin axunnaraar A3VKCIH AXUNEHTUIAH
UltrAA JlamnbiH XaHanteiv Mogynn ToxupcoH Garaar 6a rpadutad
XO0MOMH [OTOPXMIAT XaXyyraac Hb Lyya xapax AaypaHtai. AA Duo
cuctemmiir SpectrAA Base and Pro racsH mporpamMm XaHramxyyn
Jaranfax UpHa. ABTOMAT yyp YYCrard TOXUPYYArbIr aXunyynaxsix
TYNJ HAMANT aranfax Xaparcnanuir agax Liaapanararail.

BATAXKHDBI 311 AHTWUY [

[ 3panTYYNIUIAH X3Car:

Maw HapuitH Laupar GyXMiA ONTWK CWUCTEM Hb [BNBH BONOH
3yyXxaH CMeKTPUIAH oypcnanTaii Taapy Gaigar. Tooc LWopoo, YypHaac
XamraanaH OYpCaH rapanTyyaruiAH CUCTEMUIAT XaBTrali TaBraH [3ap
03XamK cyynracaH 0aitHa. ToNWHbI raaapryyr unyy CaHi XxamraanaxbiH
TYyNQ, KBapLaap MeH 6ypx errenHe. 240/240FS/280FS AA mapkyynan
FAPAVIAH LiaLparuiar Xyaary Har 6aix 6a H3 Hb 133X 3CB3N XMLLNT
Lauparviti 1334 33pruitH HIBTPINTUAT MOHOXPOMATOP PYY ABYYNaXbIH
Tyna dpranpaar Ladparuir Xonurytoid 6aiHa. JONruoHsl xsa3raap
185-900 HaHOMmETP.

Moroxpomarop (240/240FS/280FS AA)

Pesontowmir caixpyynax 30punroop MUKPOCTENWUHT [PaiBepTail,
aBTOMAT eepuiAres Toxupyynary 250 MM r3pnitH nMH3 Gyxui HepHu
TypHEpUitH MOHOXPOMATOPTOIA. 240 HAHOMETPT LiaraaH rapniH 10160
Xonorpaduiti aucpakumiii Top Hb 1200 wyram/mm TapxanT Hb 3,1-

2,3 nm/mm. [porpammaap yaupAaH rapauitH AOATMOHbBIT COHIoX
0O0JIOH MK YYCraHa. [3pnuiiH AoNTuoHbl 3prantuitd xypg 2000 nm/
mm (3eBxeH 240FS AA-n). [Ionr1OHbI YPTbIH fasTamx +_ 0,04nm.
XaMrniAH CaiH CUrHan, WyyriaHbir 6aracraxblH Tynz epreH Xypaarai
(hOTO OMLIPYYNAry X00N0iH AETeKTOPTON (R446 TEpAWiiH). ABTOMATaap
HAPWIAH LIOHXHYYObIr COHrOHO. XamxaaHnid xyeba: 0.2, 0.5, 1.0 nm
0aitx 6a HaM33A rpacouT 3yyxHbl axunnax yed 0.5 nm-oop GaracracaH
BHZIBPT3IN HAPUIAXAH LIOHXbIT COHOX BOJTHO.

MoHoxpomatop (280 FS/280 Z AA)

Pe3oniowuuir caixpyynax 30punroop MUKPOCTENIHT APANBEPTAN,
aBTOMAT eepuiires Toxupyynary 330 MM r3pnitH NUH3 BYXuiA YepHu
TypHepUitH MOHOXPOMATOPTOIA. 240 HAHOMETPT LiaraaH rapniiH Tonéo
XonorpacuitH andppakumiid Top Hb 1800 wyram/mm TapxanT Hb 1,6-
0,8 nm/mm. lporpavMmaap yAMpAaH rapauiH [OATWMOHBIM COHIOX
00MOH MUK YYCraH3. [3pmnit JOAMMOHbI 3pranTuiid xypa 2025 nm/
mm (3eBxeH 280FS AA). JonruoHbl ypTbiH AasTamx +_ 0,035nm.
XaMriAH CaiH CUrHan, WyyruaHbir 6aracraxblH Tynz 8preH Xypaarai
(DOTO ONLUPYyNary XoonoitH aetekroptoit (R955 TepnnitHx Hb 185-
900 nm acean R432 Hb 185-750 nm (3eBxeH 280 Z AA)). ABTOMaTaap
HAPWIAH LIOHXHYYObIT COHrOHO. Xamxa3aHni xyeba: 0.1,0.2,0.5, 1.0 nm
0ailx 0a HaM33a rpacouT 3yyxHbl axunnax yea 0.5 nm-oop 6aracraca
BHZIBPT3IN HAPUIAXAH LIOHXbIT COHrOX BOJTHO.

Namnyyn:

[lepseH namnraii (240/240FS/240Z AA) 3cBan HaitMaH namnTai
(280 FS/280 Z AA) rax 6aitgar. Jlamnyybir xeieNnreeHryi 6ainraxaap
CyypunyymK erceH 6aiaar. ABTOMAT COHrOATOOP TONMWIAT alnrnaH
NAMMbIr TYPraH Xyrauaasf COHroX 60N1HO. KOAOMCOH, KOA00ryiA,
3cBan ux xy4rai UltrAA namnyya ToxupHo. 240FS AA-biH UltrAA
namnyyfan rapnniiH xyrapnibir oHrox onomxuir onrogor. 280 FS
AA-niiH xyBb[ YiiNABaPNIXA33 4 UItrAA namnana 30puynaH rapamiit
Xyrapnbir caixpyynaxaap cyynrax erceH 6ainaar. 240 FS AA 60noH
240FS AA xoBynaa Har xoc UltrAA namnyygbir awwrnaxag ragHa
Tanaac Hb XAHax yaupanara Lwaapanaratai.

2407 AA/280Z AA nepes xyptan TooHbl UItrAA namnyyarai 6aitHa.
280Z AA-Hbl xyBbA A0TOOA yaupaax moayntairaap (240 Z AA-p
COHONTTON) XA AC3H bairnar y4paac xoép UItrAA namnbIr axunyymk
YaaHa. Jlamnyyabir CYypuHA Hb G3X3/DK 6rceH Gaigar Tynm HIMX
YaHranax OOMOH Laxunraad ytcaap Xonbox 33par Lwaapanararyii.
LLUnxunragumin- Tercreng namnyyq astomaraap ywtappar. Men
aBTOMArTaap JapaaruitH Namn Hb XWX xnax 66ree ] TyYHUi eMHe
ypbA4UNaH xanca GaiHa.

[3PNNiAH LWWHII3NTIIH 3aCBapbIr OYH0Y OHbIM TOXMPYyNax
((240/240FSAA)

BHO6p XYy4O3NTA AMETEepU Namnaap rapAviAH  LIMHTI3NTURH
3acBapbIr Toxupyynax 6eree 185-425 nm rapauitH A0NTUOHbIM YPTbIr

XamapHa. 2.5 XypTan apbiH MOHbIH LWAHTI3NTUAT 3aCH TOXMPYYNaar.
2 MS xyrauaaHg xapuy y3yynHa. Llauparuii x3BuiiH  6angnbir
CalmXpyynaxblH Ty ANEKTPOH MOAYSbIT OpYYmK erceH. [leitepuitH
NamnbIr CYypumyymK, CONUXo amapxaH. INeKTpoH baiignaap byoy
0araxuH [133p XaHax 00MIOMXTON 6aiaar y4paac namnHbl alWUrnanThbiH
HACKUNTBIT ypTacrax HaiiagapTaii Hexuen 6onaor.

["3PNIAH LUMHTIINTUIAH 3aCBAPBIT B0y DOHBIM TOXMPYYNax
(280 FS/280 Z AA)

3uiimaHbl 3ddekTaap (DOHbIH TOXUProor XUIALAr yypaac Oyxuii
N T3PAUAH MYXKL YANYUNHA.YHWWATBIH gBugaa 0.8 Tecnaruiid
XyuTait AC uaxmnraad COPOH30H OPOHL, XYBUPrax aNeKTpOH MOJyMbIH
cucTemTain. Mall xypfiaH eepuneraex MoHbIH CUrHANbIH Yen (OHbIH
TOXMProOr WYY CaiiH XWAX 30pWUAroop rypeaH L3I MOAMHOMMHAN
VHTEP TYAMTBIH X3MXIUNTTINAr33D (DOHbIH OOJIOH aTOMbIH X3MXUNTUIAH
XOOPOH0X 5 MS-33c 06ara xyrauaaHn rapragar. 2.5 xyptan apbH
(DOHbIH LUMHIIANTUIAT 3acy ToXMpyynaar. CODOH30H OpHbI Xy4a3nuir
KOMMIOTEP33P TOXMpYyynax 0ereef WHTEP(EpeHUMIAr  6aracrax,
M3LPINDKUAT HIM3rAYYNXMIAH TYNA apblH DOHbIH 6rex LUyyriaHbir
anb Gomox 0aracraH 3aceapnaH Toxupyynaxaj luaappnararan
YN Xy43nmitH xamxa3 0.1-0.8 TecnaruitH X00pOHA X3n6an3gar.
COPOH30H OPHbI XYY S XIMXKUNTUIAT XWIAX ABLAL HAr3H X3BUIAH 60K
LOOXNOrAa0r 06reefl WHr3CHI3P XY4A3NMIAH 66p4Nentesc yycax
Heneennuiir Gyypyynaar. Ynidr 60NoH MASMTIMIA yypaac XamraanaH
OPOOMIUIAT  CalH  BUTYYMXMNICAH OaliHa. XyraljaaHaac Xamaap
COPOH30H OpHbI HeMesNeNa epTex acyyansir 3oxuuyynpar OnoH
YnebiH Norxyynaaryin Pagnaunintd XamraanantbiH XXypamz HUALC3H.

AraapblH 0TOO/ LI9BIPAANII

CnekTpoMETPUIAH OPONLI00 CyypunaracaH LWyA Hb Garaxuir
[0TOp Tanaac Hb Xyypaw, L13B3p araapaap LIaB3pNiax OONOMKMIAT
ONrOCOH X0N600C oM. YYHWA Yy AYHA LWIOP0O, TOOC, MAAMTIUIA yyp
33prasc GaraXuir amap Y x3Lyy HexUemna axunnax 6aicas Koppo3oa
0pOX00C XaMmraamk Yanaar.

Xuiin xsHant (240/240FS/280FS AA)

ABTOMAT  XWIAH  XSHaNTaap  WCANAYYNarduiAH - yperanbir
TOXMPYynaxaap CcyynracaH OGaipar 6a ypcranbir X3MXWry MeTpuiir
AlUrNaH yperanbiH Tanaapxu MaA3annuiar A3nrausH [3sp rapragar
XWIAH yperanbiH - rap TOXWpyynratai. ABTOMAT WC3NAYYNarduiir
86DYNIK araap O0MOH ALETENUHIMAT acaaHa. X3pBa3 a30TbIH MCUIAH
LLIATaaryuisr 3e8 Taapyymk ereeryii TOXWONAONA a30TbiH MCANUIAH
JIONHAA  COHTONT XWArASXryii Oaixaap XamraanantblH atymryiH
LOOXNOX CUCTEMTIR. COHFOCOH XWAH Ypcranbir TOTTBOPTOMroop
XypOaH XyrauaaHn Toxupyynaxag Hummer CONEHOMAMIAH XaBxnar
Mall XypaaH xyrauaan oyty 30 ms —iH [J0TOP XWAH ypcranbir
COHTOX @XMNNAX 3X3MNHA.

[leneH 0OambapHbl aOYNryi  axunnaraaHbl  CUCTEM
(240/240FS/280FS AA)

Henuiir acaax 60MOH YHTpaax TOBYHYYA TyC Tycgaa OaiHa.
36BX6H [I6MNIAr acaax TOBY JapcaH yea n Aen acHa. LLiatantbiH sBLbIr
XAHaX OGaix 8 [OTOOA LOOX OYyHy XSHANThiH CUCTEMTIA Gailnar,
SAr33PT LaTaary Hb 36B OPCOH 0aiX, LUMHM3HWA CUOH, [apanTbir
rafaruinyynax tarnaa, [eNnHUA Xaant, [enHuil acant, BGaraxHbl
LAXMnraaH Xy4gan, alynryiiH caH [axb WCANAyYNardwiH napan,
JVETEPUIAH NamnbIH BYpXyyn 33par 60NMHO. ATOMXYYNax CUCTEM pyy
XWiA LYY OpAOr Y4paac TSHA SMap HAraH cyn 3ajraii 6ainanaap xui
0pox xoomoi Ganxryi. [1aag GONOH 004 [6MHWA Xamraanantyyn
Tycfjaa 6anaar 6a 3yyx Hb 6araxuir axunnyymx 6y XyHWir fenHeec
yycu Oyit xanyyH, UV rapnaac OypaH xamraamx 6angar.

byx waraaryug rafaaf TOXMProotoil 62 MaHaHXyynarquiH
X3CTUAr 6ac yauphaHa. BMHe JypbhcaH aloynryiH axuinaraarai
X0N60O0TON XSHANTBIH LIOOXYYAbIT 36p4BOT 46/ acaxryil, acax Oancax
TOXMONZONL YHTPAX 60STHO.

[eneH atomxyynant (240/240FS/280FS AA)

Universal Mark 7 racaH atomxyynax CUCTEM CTaHOapTbiH Aaryy
Uyr Mpaar. Wcan GOMOH OpraHuk yycrarduHi (OpraHuk o-Zyryil
KWTWIAT COHTONTTONrO0p aBaxbir LaapaaHa) T3CB3PTIN (hTOPXKyyICaH,
BHABD HAFTPANTA NOMATUNEH LUYPLUUTYUIAH KamepTai. “3pryynasg
LOOXWA" T3C3H YrepanTbiH 3apyuMTail y4paac apuuiraa, 3acsap
YANYANr3ar xuiaxag xsnéap. LLypwmrquitH  kamepuitH  0Aponuoo
[apantbir  Oyypyynax Tos4nyyprait. Lypwury kamepuith  fotop
X0Bp canaa TOMrOWTON, XOMWArYMiAH GaipryyncHaap XOmUNThIr
CaibKpyynaxaac ragHa yycant MyyTail xaryy 60AMCYYAbIH YYCManbIH
YIAN @XUnnaraar yaalipyynaxsid Tyna xaparrav 6aigar. agHa ranaac
Hb TOXMDYYX B0NOX LWWM3H LIAPUKAH HUNAKTOPbIH TyCNamxTairaap
M3IPIMXUIAT OHOBYTOI, 6HABP HapuiiBynantai 6onrogor. TednoH
LLIAPUKWIAT  COHIOMTTOMro0p  (hTOPT  YCTBPBrYwiAH  yycManyynag
X3p3rnaHa. MaHaHxyynary Hb Ypcranbir TOXWDYYTHA, — WHEPTUIMH
nnatuHym/mppuaym kanunnap Gaix 6a koppo3on Tacsapraii PEEK
venturetair. Koppo3op T3cBapTail baitnraxsiH Tyna TedhnoH cyypetai
WHCO annaiiraap XwiAgar (eHAep [apant, KUHETWK 3HEpru, WUCaT,
KOPPO3WAr TACBIPN3aX YajBapTail marepuanyyn ). Araap-aueTeniH
3CBAJT A30TbIH UCAN-ALETENNHBI COHrONTYYA OYXuii 3yyxTail. yyxHbl
BHIBP, 3PranTWiAr rapaap TOXWPYYmK 60nHO. 240FS-uitH XyBbA
3YYXHbl BHAPWIAT 3NEMEHT BYPT TOXUPYYNaH Taapyynax 6010MXKTON.

Eperxuit y3yynant (240/240FS/280FS AA)

SN 33CWitH cTaHaapt yyemansir 10-5 CeKyHO3H MHTErpanynaxan
CTaHAApT Xa3anT Hb 0,5 aac 6ara, WKHraanT He 0,9 Gaiia.
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[padputaH 3yyx

XypoaH —aromxyynax, WHTep(epeHUMiAr  Garacraxbii - Tynj
BaiHrbiH TOrTBOpTON TemnepatypbiH 30HbIF 6uii 6onrox GTA 120
r3Cc3H ['padpuraH Xo0noiH atomxyynaryrail. [afaan Maaparyryiirasp
WYY CailH TEMNEepaTypbIH HAPUABHNANBIM rapraxbiH TyN X6preTuitH
YCHbI TEMNEpPaTypT Xyprax JuHamuk Xapuy YAnAnuiH Temneparypsix
XaHantran.  40-3000°C-biH  XOOpOHA  MporpamMmaap — Opyynax
TEMMepaTypbiH Xs3raaprai 0ereef nporpamm Tyc Oypt 20 Xxypran
TEMNEpaTypbIiH LWATYYAbIr X3P3riaHa. XanaantblH XypAOHbl X3HKM3r
KOMMIOTEP MporpavMmaap ToXupyynax 6a XamrailH [330 X3mK33
Hb 2000°C/s. X0Bp WHEPTUAH XWAH33C COHrOX KOMMIOTEP33P
ypcranbir ToXupyynHa. agaag 60noH [OTOOA XWi yperan Hb Tyc
Tycnaa. [lotooq XwitH yperanbiH xamxas 0-0.3 n/muH 6aiix 6a
KOMMIOTEP33P TOXMUPYYNHA. [anaan Toxupyyncan yperanbiH xypa 0.5
N/MUH. ATOMXYYNanTbiH Yel 4 KOMMOTEP3ap TOXMPYynaH eaeenTuitH
yeranbir 3 fi/MuH 60NroH0. afjaajl XWitH yperansIr Xoép ye Lwarrai
BONFOCHOOP XWIAH 3apuyynanTbir 6aracracad TeauiAryiA X00noiH
alWnrnanTbiH - Xyrauaar ypracrax 4afacaH. XOOW/OWHbI epauiiH
awurnantbii xyrauaa 2300°C-uitH atoMXyynanTbiH TeMNepaTypblH
ven Cu-wiir Togopxoiinox 5000 rapyii wataanTbir fjaax Yaasaprail
Oanaar. pacutas X00mnoi Hb UHEPTUIAH XMIAT33D AYYPracaH OpYuHA
OanpLUyyncaH HArsH LN rpadutaH xydman Xxoonoi 6aipar. Xaryy
TUTAHWK 3YYXHbl TONMOMH X3C3IT KBAPLAH LIOHX ByXUid X3Craap Tercy
YYT33p BHOBX X3MDK33HUA T3PAMIAT HIBPYYNAIr. XOOMOWr COMUXOA
xan6ap OONroXbIH Tyna XypAaH CynnaH cyrapax MexaHu3maap
XUArAC3H. XOOMOMH B0NOH 3NEKTPObIH rafiaraar T00M10X TO0N0MTOM.

3yyXxHbl aBTOMAT 33X opyynary 240 Z/280 Z AA

Mporpammaap axunnax gadxuir xysaard PSD 120 Hb 50 xyptan
JODKWAT 2 MN-WIAH MUKDO XYPYY LWWNSHA XyBAaadX XUAX Xy4uH
Yapantain 6eres HIM334 5 Wnpxar 10 MA-WAH TOM Xypyy LWUN3HA
L|13B3p, CTaHAapT 6ONOH TOAOTIOMY yycManyyabir XuitHa. ABToMaraap
10 XypTan TOOHbI KOHLEHTPALM Hb TOZOPXOI 3CBAN H3r CTaHapar
yycManaac CTaHAapTbiH yycManyyabir 03nasH3. YpbOuunas Xonmx
TONOBT rap apraap 63NTracaH CTaHAAPTYYAbIr alWmrnaxa. ypas XypTan
TOOHBI XUMWIAH TOAOTIOMY yyCManyyabir A33KUAr opyynaxaac emHe,
XOMHO, Opyynax Ve[ aBTOMaraap HAMX erHe. ABTOMartaap TyXailH
BrerfceH Xxa3raapt yyCMasblH X3Mx3ar Garacrax 3amaap [3aXHuWi
X3MXK33r Garacrax axunnyymk 6yt XyHUid 3aaBpbiH Jaryy O33Kuir
LUVHFAPYYII3H J3KUIAT JaXMH TOA0PXOAN0X 60NOMXKTON BONTOX erger.
ABTOMAT XypyY LUNTHWIA HOXLBAN F3C3H COHTONTOOP MaLLl 0NIOH TePSUIAH
JIPKUAr WAHXNAX3L rapaar OOXWPANbIr apunrana. Ypbaduna
KOHLEHTPXXYYNCAH A3PKNAH M3APIMTIUA GARANbLIr CarKpyynaxbiH
Tynz 99 XYpTan 0NOH yaa A3KNIAT 0pyynax 60N0MXKTON. “XanyyHaap
J33XNIAr opyynax” 60NOMXKTONA Tyn XanaacaH Xypyy wwinyyn 6yxui
J39KUAr XYpLaH YHILYynaxaac ragHa MeH OpraHuk yycraryran
J3KUHA BHOeD HapUBYNANBIM Y3YYAHA. 13X opyynax VewiiH

Temneparypsir nporpammaap 40-200°C CoHrox 6a 33X opyynantbiH
XyPObIr 4 F3C3H NPOrpaMmaap COHrOX OpyynHa. [3aKHMA Xamx3a
1-70 pL x00poHA eepuNeraex AasTamX Hb 1%-aac (5-70 yL) bara
faiixaap OaiiHa. Araapaap TycraapnarfcaH yycMmanbil COpX aBHa.
1 NUTPWUIAH JapanTTai yraax casTail. Har 43axuiir opyyncHel Aapaa
OYp Kanunapaap yraantbiH ypcran ABX 3alnantbir XuiHa. Mau
TOrTBOPTON, GapnanbIr LOOXKWICOH MexaHuamTail. Wnyy enaep
aqaanantraii HexLen XIDKMUrxaH 1,1 MI-WiAH X3MX33T3l MUKDPO
Xypyy wunyya oyxuia 130 XypTan A3aKuir TOAProop adaanax [asx
Opyynar4uir COHroNTTOAr00p aBax GONOMXTOA. YYH 133D HAM33[
5 wupxar 10 MA-WiAH TOM Xypyy LIWAN3HA L3B3p, CTaH4apT 600H
TOZOTTOMY YycManyybir XUiH3.

3YYXHbl AOYNryiAH axunnaraaqbl cuctem (2407 / 2807 AA)

baraxuHa rypeaH aloynryii axunnaraar XsHax LOOXN0X CUCTEM
Oainnar 6eree/] 34rasp Hb LAXUNraaHbl 3 YYCBAP, X0n600TON Haitraa
COPOH30H, COPOH3OHTUIAH Temneparyp 33pruiir xsHagar. TyyHasc
rafiHa H3MX VHEPTWUIAH XWIAH Japant, xepy Oyil yCHbI Japant 60moH
TEMMeparyp, rpaduraH XoosoW, TPaHCOPMEPUIAH  TeMneparyp
33pMAr XAHAX 3YYXHbl TaBaH AOYNrYAH LOOXHYYATad. AynryitH
KUNNAraaHbl LLOOXMIAT 36PHCEH sMap 4 TOXMoNAoNg 3uiiMabl 3yyx
QKUNNAXTYI 3CBAN LYY [ 30rCOHO.

3yyxbir xapax (240Z / 280Z AA)

Tube-CAM  (yinaBapnanasc OaraXuHL TOXMPYYK Cyynrax
rer) COHrOITTOArO0p rpaduTaH XOOMOWH AOTOPXWIAT  @XWUANax
YeL Hb Lyya xapx 60MHO. VIHracHasp XxyBaapunantbiH ©HAPUIAH
0anpLLNbIr X3BUIAH Gaiinrax, MeH aprbir 60NI0BCPYYyNax SBLUAz Xaraax,
YHCXKYYNI3X TEMMEPATYpbIr 368 TOTTOOH Garanraaxyynaxag xaparrai
06ree ] WNHXUATI3HAN ABUbIH Ve[ LWy 3ypar aBax, BUaeo 6u4nar
XUIDK GOMHO.

SPECTRAA NMPOrPAMM XAHIAMXK
SpectrAA

LLlarHan XypTcaH @X/blH XYCHAITUIAH 3ap4uM [33p YHOICHAC3H
SpectrAA cyypuH Nporpamm XaHrav Hb X3parnaxag xsnbap 6araxHb!
LOL, KOMMIOTEPUIAH NPOrpaMmM M. Xap3rNarduiir LWMHXUNr33HWNA
aproir  6ONOBCPYYNaX, Aapaansibir  TOTTOOX, XaMIWiAH — epreH
X3PArNaraaar LUHXWUN33H 30pUYICaH XYpAaBYMnCaH apryyabir
TEMNN3AT Gaianaap Xaparnax 60N0MXKYYabIr ONIFOHO.

Apryyn:

e byx TOOH M3433nan, curHanyyn (COHroracoH 6aix yeass), apra
60M0H [apaanfiblH NapameTpyyd Hb @XNblH HAr XYCHAIT3HA
XaaranaracaH 6aiixa.

®  JeMEeHT TyC GYPT BreraMen HeXLTYYANIAr SNEMEHTUIH HIpHIlH
VCTWIAr OpyyJICHAap aBTOMATAap TaTaX raprax MpHa.

Prompt, Integration, Integrate Repeat (MHTepraumitH pgasrant),
peak height (NMKWiAH 6HABP) 33PTWIAT ALINMNAH LWNMHIA3NT HONOH
OONHWIA 3MUCCHIAT XaMXKAAr. YPbAUMNaH YHIIMNTBIH XYNaant
0-999 s-1itH X00poHA X3aNn63n33H3. 20 XyPTan TOOHb! [ABTANTHIT
0.1-30 s-A yHwWmHA.

X3pB33 OXHWA XIMXKWIT XaMruiH 6ara yHLIMXaap 3aaraca
TYBLIH33C 6ara Oaiix TOXUONAona XamruiiH 6ara AOXUOMbIr
M3IP3X X3Car anracaH Wyyn AapaariidH 433X pyy LWADKOAT.

CTaHpapr GOMOH [J39KYYO34 66D 66p TOOHbI [JaBTaMyKyy[blr
COHTOHO.

10 XypTan TOOHbI CTAHAAPT, KANMOPOBKMIAH Li3B3p yycman (cali-
bration blank), onoH ypsamxrait uasap yycman (multiple reagent
blank) awmrnax New Rational, LLyraman, KsagpatbiH, Kybukt
TOXMPCOH HaiiMaH XaMmruiH 6ara [epBe/KUH KanuOpOBKMIAH
anropuTMyyaTain. bpakeTmHr ctaHgapt (6araxuiir axunnyynax
Vel [33XWIAT opyynaxryit xacar 6aiicHbl japaa opyynax cTaHaapT
039XK) 6010H CTaHAAPT HAMANTYYANAT COHroX 60NOMXKTON.

XYBUPranTbiH LUMHXMNMS3r alWrnaH OANroMXTOR anaaaHyyn
rapcaH Toxuongong 3orc (Stop) ypramkayynax (continue in Abs)
wumxmx, (Switch to) napaarnith apra pyy opox (next Method)
33par KOMaHAyyAbIr ANrNaH UN3PXIA Xa3anmTbiH KaNMOPOBKMIAT
XWX TOTTOOHO.

TOOH yp AyHTYY4 36B rapy 6aiiraa 3C3x3sp KanbpoBKWiAH 36B
TOXMProoToit Gairaar TOrTOOX 3CBAN IKWLLIMX KanMOPOBKMIAH
Xan63p, M3AP3MX3IIP MEH TOTTOOHO.

Mporpammaap JaxiH KanuOpOBKWAr BONMOH 6CONTUIAH 33pTuir
(reslope) opyynHa. CurHanbiH eprenTuiid y3yynant 0,1-100-uiix
XO0POH[ 6YXIA N1 KaNMOPOBKMIAH TYBLUWHZ GailHa.

patuTtaH 3yyxHbl ALLIC—-itH YHCXUX, aTOMXKYYNax TeMnepatypbiH
aBTOMaTaap X3BMIAH HOXUGMA amapxaH OO0rMHO  XyrauaaHn
LUIMMKMX GONOMXKMIAT rafapryyruidH xapuy y3yynax apraqnanbit
[aryy xuiirnax 6airaa om.

J3KNAH  WMMKUNTAAH yed NporpaMm Har [33X3ac Heree
039K PYY LADKUX KOMMaHL erex 6ereef 3H3 yen [A3dKWAH
VP LVHr YHLWWX MPOLECC ypramkumk Gaiipar. [leneH asTomar
039K aBarduiir XaparnacHasp 15 xypran xysBuap OYTIIMMKMIAT
H3M3rAyYIH3.

[lenoH aBTOMArT 433X aBarduitH yeq GyTaaMKUiAr A3LLyynaxas
139X XO0POHJ, XWX yraanTbir xaHax Yxaanar sainan.

WnpyynantuitH - xa3raapbiH,  KoppensuuitH - Ko3MMULEHTUIH,
Hapuiig4naneii (nasramx %RSD), J1abopatopuiiH XsHamTbiH,
Marpuuniti  cnaitk, CnaiikuidH 4aHapbiH XsHanT, GTaHaapTbiH
YaHapblH XSHANT, ONAHKWAH YaHapblH XAHANT T3C3H apBaH
YaHapblH XSHANTbIH TecTyyaTai. Anpaadbl yea 3orc, [apuar,
Ypramknyynax; [axud oponaox, apuar 1araan Ypramknyynax;
[laxuH kanubpoBKa XWX, TAraaf YPramKyysax 3cBan aapaaruitt

apra pyy WWDKAX T3C3H  YANAIYYAWAH - COHTOATTOR.  Byx
M3/337yYA OH Cap 6/18p, Liar xyrauaarairaap TaMaarnaraaar.

o YaHapblH XAHANTbIH TECTYYA3A MPOTPaMYMNCaH XIMKUNTHIAH
XypATait (yycMan 6070H aBTanTyyabir aUrNax TOOMHO).

e AHY-bIH EPA 60110H 0N10H yNCbIH Gycaj CTaHAAPT Xyyrb AYPM3HA
HUALBXWAH TyN[ 6PreXyyncaH Y3yymant, Xy4uH Yapantain Pro
r3C3H NPOrpammrail.

[apaanan:

©  OKWH/333NXYYH,  LUMHMOPYYIANTARH  Y3YYanTMAr - 3acax
BONONDKTON. 3AAr33p Y3YYNANTUAr WUHXMNT33HUIA 6MHS, 60NOH
LUMHXWITI3HNI SBLAL OPYYIX BOMHO.

®  JNIEeMEHT33D Hb A3KYYAWIAT COHroX GONOMXMIAT ONroxX OypaH
X3MXK3I3HA 3aCBap OpYyNax J3KHWIA LIOLIMWIAH Xarcaant

o CuCTEMUIAT TOFTBOPXKYYNaXbIH Ty IMAP 4 apraynanbir 3XNaXUiH
OMHB MPOrPaMMbIH 3yr33c TOAOPXOiA XyraLaaHz 30rcaor

®  3yyXbir X3p3arnax aprbir 3XN3XMIAH 6MHE COHrOTOOP XOOJMOH
76168 Garifan 3CB3MN XO0MONT LIBBIPNIX X3CTUIT COHIOX

e DGyTaH  KanubpoBK,  KanOWPOBKWIAH  GnaHK,  A33XYYAIAH
XAMXKUNTUAH AapaanibIr opyynax

o [lapaannblH COHrONTOHA rpachuKyydbir Xaaranax, namnyyayyn
6ONIOH IBNUWIAT BXUNNYYNaX, [0XM0 333 OPHO.

e 30 xypran apra4nanaap caHamcapryi coHroracoH 999 xypran
DIDKHNIA XIMKUITUAT XWIAHA.

e SAmap Y yef Typ 3yyp 30TCOOH aBTOMATAAP KUMMYYIDK 3XTIAX,
AMap 4 WUHXUNI3, apradnanbir AaxuH axmyynax 6010MKTON.

e 0poo aBX Oaiiraa fapaannbir YN Xapransad Liyya 30rCOOH
LaapAnaratail Ja9KIHI93 AMap Y ANeMeHT/A33KHIA XONUMIAT
LWAHXUAT33r XX OONOMXTOM 03 apaa Hb Garax asToMaraap
OMHBX [apaaniiaa Caprasx YpramkyynaH LWHKUATIar XUAHS.

LLInHXmnnraa 6a yp ayH:

o [LIMHXMNrasHnii yes SBUbIH M3I33NINIAT WYY @XIIblH XYCHAT
BONOH CUTHAMbIH rpadiikaac xapax 60NOMXKTON (LLVHXUAr33HWIA
TyXaliH yewir xapyynxa). Kanu6poskuitn rpadomk, 3cean TooH
M333NYyAUAr ONOH COHMONTTOArO0p Xapax 60MoMXToi 6a YyHA
HapuiiBunan (%RSD), MOHbIH AyHAAK, WWHTINTUAH AYHAAX,
KOHLIEHTPALM 33PTWAr YHLIWK BONMOX LIOHXHYYA , TOBYHYYA
LANraL3H a3ap barpnanqa.

e baraxHbl nNapameTpyya, yp AyH, 6araxHbl cTatyc 33par Oyxuii n
VAN SBAMYYAbIH Tanaapxu M3g33nmyyauiar uar xyralaarairaap
TOM/IMNAC3H Katanor Oyly Lar TOOHbl M3A33NNUAH CaHr
QKUNYYMK Oanaar.

o [pachvkaH [anraLaap rpadukaq Aasxapanyys G0noH ToMpyynax
(OYHKLYYObIr Xapx 00NOX00C rajHa Temneparyp, LUMHraanT/
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ATOMBbIH CMEKTPOCKOTN

ATOMBbIH CMEKTPOCKOTN

Lar XyrauaaHaac xamaapcaH 3p4MMMXUNT/KOHLEHTPALWIAT YHLLNX
KypcopTail.

®  JI0NMOHbI YPTbIH CKAHHUHT XWX XY4uH Yadan Hb 5-250 HM/MUH
X0OPOH[ 86p4/IBrA8X CKAHHUMIAH XypaTai

e [patutaH 3yyxaH ALLC-00p LIMHXWAT33 XWIACHWA [apaaxb
TOOH 6ONOBCPYYNANTHIF XWX BONOMXKTOM 6a WHI3CH33P NMUKMIAH
BHZ16p 00N0H TanBaiH XaVXKUITYYANIAH XO0POHL COMbX XKUMAX
00NOMXTON

®  XOMXKUNTUIAH HIDKWIAT XyBUPrax X3parcranuiti Tycramxranraap
KanMOPOBKNIAT  XIMXKWUITUIAH  H3r  H3DKMIAr - awurnax Gereef
X3PArnarYnitH - TOAOPXOWMX ~ BrCeH  XIMKWITUIAH  HANK33P
J39KYYANAH Y [YHTWIAH TalnaHr rapraqa

e J1abopatopuitH  MEHEXMEHTUIAH  CucTeMa  M3aadanmMir  AS-
Cll 6onoH PRN dhopmatbir atmrian (aing Tyxaiih uar yen Hb
3CBIN @KMNNYYNCHbI fiapaa opyynaxaap XWArOcaH Oaipaar.
LLINHXNUNraaHNA 6MHE  KOPPENALMIAH  XY4UH 3YIAN, [133KHWIA
LLIOLUIMVIAT OPYYNax 33p3r Hb COHIONTOOP XUArA3H).

e Mapnaannuir xoép yurnang gamxyynax Microsoft TM Active X/
OLE texnonoruir awurnad ALLC-wiir anchiH 3aiiHaac yaupaax
0ainnaap AECKTOP KOMMKOTEPbIH NPOrpamm pyy Ly M3A33NMiAr
opyynax 60NoMXTON.

®  X3parnaruiiH 3yrasc ToA0TrOX 6rceH Aapaaxb Y3yynanTyyassp
Mall BpreH COHTOMTTOMrOOp LUMHXMNTA3HWIA TaiinaHr raprax
00/71H0. YyHA: [apaancaH OOMOH OJIOH 3NMEMEHTWUAr Har 33par
(hopmataap raprax, KanuOpOBKWIAH ereranyyd, apradnianbiH
napameTpyy., KOHLEHTPALL, LUWHI33T, HAPUABYNAN, AABTAMKUIAH
TOOH Y3Yymantyya, (OOH, Xyrauaa, oH cap e4ep, KOpPPeKumiH
ererief, CUrHanbIH rpadoukyy 33par 60JTHO.

baraxHb! @XunnaraaHz XaHanT TaBux

o Jla6oparopuith 3es [agan 3aHwWnbir Mepaex XypMblH Aaryy
NaMNHbl - AWVIANTBIH - LAr, J3KYYAUAH  X3MKIIT,  3YYXHbl
rannaraa 6onoH SIPS  XONMOAH — awWMrnantyyabir - GaraxHsl
TOOJI0r400p XSHAX Oaiiaar.

o AxuneHTnitH SPS 3 [1aaxuiir 63anTrax cucTEMUIAr almrnax yenq
J3KWIAT 6aiipnyyncan Xypyy WWNHYYAUAH TaBUYpPbIH COHMONTHIM
Custom Rack Wizard-aap namxyyna XiniHa.

e ApraqnanblH  H3M3AT/XacanThir  Xadranax, - apranang
00MOH JapaannblH  NapameTpyyasd 3aceap Opyynax, TOOH
Y3YYNANTYYAMAr - 3acBapnax, yp [yHr yCTrax, TaBuypyyabir
TOLOPXOANOX, MPOrpamMblH — TOXMpYynra  33pruiir  3eBXeH
X3PIrMIryniAH  HyyL YIUiAr X3parnax XWiArgsx XamraanantbiH
CUCTEMUIAT COHrOX 6OIHO.

e Awmrnaxan amapxaH 60N1rox YyOH33C TaHWLyynra Bugeo yxui
M3I33NNNAH X3PArCN3NWIAT alnrnacad 60N0H UHAEKCKYYICIH

Xarcaant Oyxuii  Laapanaratai  M3O3dNMMAH - Tycnanuaar
aBY O0JTHO.

SpectrAA Pro software

AA Duo—Hbl [en GONOH 3yyXbir HIr3H 33par axunnyynax,
XYpOaH XyrauaaHg OfioH anemeHtuiiH aeneH AA T00pXoinoxoq
XypaBuuncaH [apaancaH atoMblH - WMHII3ATUAH — aXunnaraa,
OHMaliHaap A0TOOA CTAHAAPTbIH KOPPEKLMAT XWX YaaaBxi, HaHapbiH
XSHANTBIH YaJavdKyyablr CYYNraX erceH 33par HIMINT XY4IH Yaabir
OMrOHO.

COHronToop aBax nporpamm

AHY-bIH 3m, xyHCHWiA aenapTMeHTiidtH 21 CFR-witH 11 ayrasp
3YiANA 3aaracaH ayuTbiH XSHANTHIC SBYYNaX, 3NEKTPOHUK OYpTran,
NEKTPOH TapbiH yCar 33par Garix ECTOA T3C3H  Lwaapnaryynan
HuiALdXuitH Tyna CFR nporpamMmbir X3parfiax COHroNTTOM.

LATANIAX X3PArCaJl

JleneH aBToMar 33 asary

SPS 3 eHOep OYT3aMXKTIN, aBTOMAT A3 aBard Hb XypAaH
Oereeq anb 4 Gaiipnanaac 43Xuiir aBax yaasaprai, X, Z, theta rapbix
xefenreeHTan. CTaHmapTyydan 30pWncaH Har TaBWypTail, rypas
XYPTaN L33KUIAH TaBuypTai. TaBuypyyabir L3DKHUA LIMHKUITIIHNNA
ABLAA COMbX 600X y4paac X3A3HY TOOHbI A3PKUAT LUIMHXIAXA
XYPanuaataii. 11 x 16 MM—uitH od Xypyy LUUN3HA 30pryncaH 3cBan 6 X
29 MM-UIH 0d UMHTPUCYTARAH XyPYY LUN3HT 30pUYNICAH CTaHAAPThIH
2 TaBNYPAAC COHTOMT XUiAX GONOMXTON. 16 MM—WIAH 0d Xypyy LUNN3HA
3opuyncad 3 x 60 Galipnantail [OaHWA TaBuyp Aaranfax MpLar.
Xypyy WMN3HA 30pUyNCaH 6ep X3MXK33TAW, YHUIAH XyBbf 0ara,
aBTOKNaBaap apuyTrargaar, NOAUNPONONuH Bycas TaBuypyya epreH
coHronTToirop 6aiipar. Custom Rack Wizard racaH coHrontoop
X3P3rnary 66pCANIAHXE8 X3PIrL33HA HUIALICIH, X3Parnax TaBuypyyabir
nporpamMmz, OpyynaH COHroX O0NOMXTON. [epucTaruk LwaxyypraHsi
XYpObIr XsHAX, LWaapanarataii 6001 [3KMAr 3alimK  faraniax
OOXUPANYYAbIr apUnraHa. ABTO 133X aBar4uiti TOXUPYyNrbir A3NraL3H
133D XapX OyX CTaHAApTyyh GOMOH [33KYyQd, YaHapblH XSHANTbIH
yycmanyyabiH Gaipnanbir y3yymk 0aiiHa. Yyplumnt 60n0H [6nHeec
XamraanaxblH Ty 6ypxyyauir caHan 60arox 6onHo.

LLIuHranary

SPS 3-T 30puyncaH HapuitxaH Tapuyp OYXWii LUMHMAN3ryuiar
COHrONTTOMroOp  aB4  60NHO.  LLIMHXMAM33  XWAXWIAH — BMHe
TYHOACKUNTBIr 6aracrax 30pUnroop XomUrvniaH YYpruir ryauaTragar.
ABTOMaraap OHnaiiHaap [O3KWAT 6preH  XYPISHA  LUMHIAPYYNaX
COHTONTYYbIr aBax BONOMXKTON 6a X3parnary eepes Xonux COHronT
OONOH HapuiiB4NanbIr opyymx erxe. CoHronToop aBax RoboPrep

NPOrpaMMblH TyCNamXTailraap OHNAHaap 6YC A33WUIAT LUMHMANaX,
YPBAMKUIAT H3M3X, HIr GONOH ONIOH 3NMEMEHTWUIAH KanuBOPOBKMIAH
CTaHOapThir  6anTrax Yamamktan  GonroHo. 20 mn-uir 1:20
XapbLiaaraap LWWHI3NaX34 LWWHI3pYYN3NTUIAH anfaa <2% 6aitHa.

SIPS OHnarHaap LWNHrapyynax

Har waxyyprar Agilent SIPS 10 6onon Agilent SIPS 20
H3r CTaHOAPTbiH YyCManaac LMHMAN3X 3amaap [AeneH ATOMbIH
LIMHI33NTUAH CTMEKTPOCKOMWAH OHNAiH ONIOH L3IT KanubpoBkaap
xaHrax erger. ONOH TOPANIAH [33KYYAUIAT T3P 40P Hb LINHTAN3XMIAH
TyNng “Yxaanar sainant’-Taii y4paac angaar apuirax vyagaar. Agilent
SIPS 20 Hb [i6n6H CTAHAAPTBIr HAM3X aHanu3yynd, TOAOTTOrYWiAr
HIM3X, [3KYYLWAr OHNaiHaap xapax, Xyphasyuncad Japaanca
LWMHXUNr33HWIA Ve[ OHNaitHaap AOTOOA CTaHAAPTbIr 3acBapniaxbir
HIBTPYY/X OYTAMAr aBTOMATHUNCAH.

J16nHUIA M3APIMXKIIAT CaXpYycaH

Axunentuith ACT 80 Atombir baskyynard X00nouTol y4paac
araap/aueTenuHbl 3nemeHTuite yen fened ALLI-uitH m3aapamx 2-3
LAXUH HAIMAr AT

NnpyynanTuitH xs3raapeir ynam 6ara TyBLUWHL 60NTOCOH.

Ynamxnant namnyyablH - OpoHA  eHaep uamantail  UltrAA
naMnyyapir xaparnafar O0NCHOOP Laapanararait xamruitH 6ara
TYBLWWHE XYPT3N  WAPYYANIMTUIAH - XA3raapbir  6yypyymk  4aacaH.
B066NTUIAH AYHA LALUPANTbIH XY4WIAr TaB AAXUH HAM3rOyymk 6apar 40
XYPTaN XyBUAP M3AP3X YanBapbir A33WnyyncaH. UItrAA namnyyasir
Tycah Hb rafiaaj XsSHanTblH MOAYNAap U3HArN3A3r 6ereef 3HI Hb
H3raH 33par 2 namnbir axunnyyaar. 240 FS 6onon 240 Z Garaxyyn
X0BYyNaa COHroNToOp rafjaaz XHanTbiH MOAY/bIr aB4 60JTHO.

[ MAPUANIAT YYCrax

VGA 77 Yyp yycrax garanfjax xaparcnanuiiH TycnamxTaiiraap mMat
6oruHo xyrauaasa Hg, As, Se, Sb, Te, Bi, Sn anemeHTyyauir pg/l-itH
KOHLIEHTPALMIAH TYBLUWHZ TOZOPXOMNHO. EpanitH Hapuii4nan 1-2%
RSD (xapbLaHryi CTaHAAPTbIH raXUNT)-Tai, Har uart 6070 43axuiir
LIMHXN3X XY4UH Yafantaid. ABTOMAT 133X aBardniir xaparnax 60moH
ETC 60-uitH TycnamxTaiiraap XyHuii xapaa XaHantryiirasp axunnax
ven SPS 3 133k 63nTrax CUCTEMTAI Lyr axunnax GOnOMXTON.
“Plug-in" 6ytoy 3anracaH MOAYmMbIH Ve# TyXailH TOAOPXOW Har
TUAPVASL 30pUyNaH aXuinaHa. INeMeHTYYauIAr X00pOHA Hb CONMX
Yel MOZYNbIr 68P4MIBH HAM Hb HETeereeces 60XMPL0X00C YpbAYUNaH
capruianaar.

XYHUII Xapaa XAHANTrymrasp MAZPUANAH  LWIAHXANrIr
XWIAX

Axunentuith ETC 60 3nekTpoHTEPMO TeMMepaTypbiH XSHANThIF
VGA 77 6onoH SPS 3 [13ax 63nTrax CUCTEMTal xamTatracHaap

TMAPUANIAH  WUVHXUNFIIr  XYHWA  Xapaa XAHANTIyiArasp  Xuiix
00IOMXTO 68ree  A8N6H MUAPUANAT TOLOPXOANOXTON XapbLyynoan
M3IPIMXKUIAT 30 XYPTAN XyBMAD HIMATAYYIHI. XAHANTBIH X3C3r Hb
M3ZPAryTail COHTOMThIF XUIAX A3NrAUTIA. XAHAMTbIH X3CArT TyXaiH
ANEMEHT3[] TOXMPOX TeMMepatypbiH MporpaMmaap XaHrax erex
06reefl YYHWIAr eepyumK, xadramx 607Ho. [ynaaHbl Temneparyp
(Thermocouple temperature) xyp3anaH Oyt OPYHbI TEMNepaTypaac
999°C-blH X00POH[ XAHaHA.

['paduT 3yyx 60NOH 3yyxHbl autosample

240/240FS/280FS AA annapatyya Hb garangax Xaparcantaiib
DANraP3HTYI 4 XyyAacHbI Y3YYNanTasc XapHa yy.

YTaar ragaruinyynax

laparwnyynax — cuctemtain  (exhaust)  XonboracoH — 3yyx
DKUNNAX yed YYCCOH yTaar A33LLN3X X3CMWAH apf rajartunyynax
X3car 3aiinyynHa. LED 60noH ToMb Hb TYYpC A33XHWIA TOXMProo
0O0MIOH Xaparaantbir camxpyynHa. Xapas Tofb exposed O0NCOH
yeq TOXVOMAONA XamraanantbiH AOTOPXW TYMK33 Hb 3yyXHbl Viin
aKUNnaraar caaryynxa.

CaHan 607rox 0p4HbI HEXLeN:

baraxuiir xagranax Hexuens: Opyubl ynirwmn: 5-45 °C at 20-80 %
Axunnax Hexuena: OpyHbl yuiirwmn; <853 m, 10-35 °C, 8-80 %;
853-2133m, 10-25°C, 8- 80 %

Llaxunraanbl waapanara: (240/240FS,280FS AA) — 3anryypaHaaa 3
yTacTail Har (hasbiH XyBbCAX TYMAMMIAH LiAXNraaH T3 X0n6oHo.
Llaxunraan: 100/120/220/240 VAC +10%, 230 VAC +14% -6%, 230
VAC +6% -14% 50/60 Hz.

Llaxnnraabl Wwaapanara (240Z,280Z AA) — 3anryypaHpaa 3 yracrail
HAr (asblH XyBbCaX TYWANWAH LAXWIraaH TIHKIINL  XONOOHO.
Llaxunraan: 208, 220 acean 240 VAC +10% 50/60 Hz. Rated current 15
A. 3eBLUBBPErABX MYAAANMIAH XaMridH 11xA33 28 A GaitHa. Liaxunraan
YYCr3Bap Hb ryMa3n xamraanardtan 6ainx EcToi.

["anbIH YN axunnaraaqbl XuiH Wwaapanara AraapbiH xaHramx: L1aap,
Xyypait, Tocryid, aapant: 350 kPa (50psi).

3apLyynantbiH xawxaa: 11-20 n/MuH

Auetenunbl waapanara: 99.0% -WIAH LSB3PLLMATTAN, CaBanantaHg
barixmaa 75 kPa napantrait (A30TbiH mcan: L[aeapwmnt Hb (99.5%
pure) 350 kPa (50 psi) aapantTaii.

3apLyynantbiH xamxaa: 11-20 L/min.

Yyp raprax

CnekTpomeTp Hb 33aBan rajartuaa CyBartai rapranraaqbl CUCTEMUIAH
[100p Oaipnax BCTOA. Xamruiin 6ara Wwaap/ariax yperan Hb 6m%/mMiuH

/200cfm/.
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VGA 77 widH xuiiH Wwaapanara:; Aprod 6a asoTbir Xaparnax 6a
13B3pLKNT Hb 99.99% /xyypaii/ 300 kPa — biH fapantrai, 3apLyynant
Hb: 0,1 1I/MuH

GTA 120 — witH xuiiH Wwaapanara: AproH 6a asoTbir x3parnax 6a
13B3pLLUNT Hb 99.99% /xyypait/ 140 kPa— bi4 fapantrai , 3apLyynant
Hb: 0.5-3.8 n/MuH

GTA 120 — WilH T3X33MMIAH LWiaapanara:

3anryypaHaaa 3 yractait Har (asbiH XyBbCax TYALNIH LAXVNraaH

TaX3371 X0n60H0. 208, 220 tomyy 240 VAC +10% 50/60 Hz-15Amnept
3anraHa. Xapas 35 A 6onrox uxacrasan 1's, 20 A - 6on 10 s/cex/
6onrox 6a 1-2 MuHyT TyTamp 433pxi YANAWAT gasTaqa. Llaxunraad
Xa/1X33 TacapcaH e[ TOrHoO0C Hb Carax Xaparrail

GTA 120-uitH ycbir xeprex —1,5AUTD/MUH-WIAH ypCranbiH XypaTail
baiix yen 180 kPa (27 psi) mapantraii, 25 °C (70 °F) aynaautaii
HEXLBNT, YChIr XBPreryuir axuniyymHa.

Agilent 240FS/GTA120/PSD120/UItrAA System —ATOM LUMHF33ATUIAH CNIEKTPOCKON

ATOMBIH LWIXHMAANTUIAH cekTpockonu — /AAS/

Earax 2KuH _ XamMx33 Taxaan
barnaa 6oogonryii kr(Ib) 0*6™Y cM (1H4) BA

240 AA 56 (123) 79 x 58 x 59 (31 x 23 x 23) 170
240FS AA 56 (123) 79 x 58 x 59 (31 x 23 x 23) 170
280FS AA 75 (165) 79 x 58 x 74 (31 x 23 x 30) 225
240Z AA 56 (123) 79 x 58 x 59 (31 x 23 x 23) 3500*
280Z AA 61 (134) 79 x 58 x 74 (31 x 23 x 30) 3500*
GTA 120 41 (90) 24 x 60 x 59 (10 x 24 x 23) 3500*
GTA 120 for 240 Z/ 280Z AA 52 (115) 24 x 60 x 59 (10 x 24 x 23) 3500*
PSD 120 6(13.2) 30x38x31(12x15x12.4) Incl. with GTA
VGA 77 5.5(12) 32x21x27(13x8x 11) 20
ETC 60 5(11) 26 x26x8(10x 10 x 3) 550 max.
SIPS 10/20 9 (20) 28 x29x22(11x 11 x8.5) 80
SIPS electronic control module ** 22.5x38.5x10(9 x 15.5x 4)
UltrAA lamp control module 7.5(16.5) 24 x14.5 x 35.5 (9.5 x 5.7x 14) 150

CypranTbIH Waapanara — Javxnar 6010H cyprant

Agilent Hb akcnept application 6010H YANHUNTI3HUIA A3MKNIr33P
XaHragaraapaa angaprai.  Agilent  yiAngB3pRArYMiAH - TYBLUMHA
cyprarjcaH MapraxuntHasp hardware, software, acsan application-
YYObIH [3MXMATUAr, TaHbir xaaHa Oaiiraa Gyx rasapr XaHraxaf
03n3H Garpar JanXUAH HUATWIAH CYMKIITIN. YRN4UNra3 Hb Aapaax
OYPanaaxyyHaac 6ypaaHa.

e byTaH 12 capblH Garanraarai AaMxnar

e [lonoo /7/ unuiH hardware [A3MXNSTUAr XamrniiH  CYYAMIAH
HADKWIAT YIANAB3PN3CAH Xyrauaaraap erHe. JHaXyy XyrauaaHbl

Japaa 3. aHruyh GOMOH XaHramxyyn Hb OONOMXTOM 60N
XaHrarfaxa.

® YpbAununaH CopriAnax TeXHUKWAH YANYWUAraar TOFTMON Viin
axunnaraa 00510H Cyn 30rcoOMThIH Xyrauaar 0yypyynax

Troubleshooting, TEXHUAKWIAH YANHUNT33 BONOH 3acax

Software JOMXNIrWAH YAn4Mnraa Mk 6ypaH 6atanraaHbl CyHrant
00IOH  YANYUNTI3HWIA T3P33, Trafaaf TOHOr  TOXOBPBNMKUIAT
OpOILYYIHa.

i CypraﬂTbIH ATV TaHXUM MEH OarTaHa.

No bapaaHbl Hap TEXHUKWIAH TOLOPXONONT
1 | WuHXunrasHuin obbekT Byx TepnuinH reonorninH A33x, Xepc yc
2 | DetekTop ®DOTO ecrery ryypc
3 | HonrvoHb! ypTbiH MyX 185-900nm yyH33C A33W
4 | Monoxpomaro ABTOMaTaap [ONrMOHbl YPT COHroX 6ONOH NIK-[ 30pyynaracaH MOTOPXCOH AaMXyynantTail IMTPOBBLIH AW3aiiH,
P P SyyenunH Tepen, Czerny - turner TOPAVH anb H3T Hb
5 | [lonrmoHbl faBTaMXuiiH ypT 0.2,0.5, 1.0, 6a 0.2nm cnekTp
6 | OnTumk [aBxap onTuK Laupar
7 | ®om sacaru OHOep pUMMTI AeTEPUN NaMn aWMriaH TOFTMON TacpanTryi CNeKTP YYC3rAsr AaBxap LauparniiH (oH 3acary
cyypunyyncaH
8 | Denui cyyps HenHumn cyypbHbl eHpep 6010H AByynax 6apnansir eepee 3acaar 6aiix /araap /C2H2/ 10cM TTaH HYXT3M AENHUNA
yvP cyypbTan 6anx
9 | XeHawit kaToaTai namnHbl cyyps  |HWAT 3-C goowryin naMnHel 6aipnantaii, aBToMaT Toxupyynardrai 6anx
MpadowTan 3yyx AvxuTan TemnepaTtyp TOXMpyynard, QVXKUTan ras Toxvpyynard, TemnepatypbiH My OypT Temnepatyp Toxvpyynary,
10|'P vy ©OHOeP M3AP3IMTIVIA AABXap XUNH CUCTEMUAH FOPUM, FPachuUT XOONOMH X3 X3A3H Teper, 3yyXHbl XepryypuinH xamt/
eHOep HArTTa, NPo BypxyynTain 6ac NNaThPopM MAATVAH rpadonT XO0Non/
11 ABTOMAT [33X13r4 TpadbvTaH 3yyxaap WUHXUATI XWUIAX3A 30puynaracaH cyypbtai 6aix, 60-aac [OOLTYA AKNIMYTIN, AIKHNIA
30pUYNanTbIH NONU3TUEH CaBHbI XaMT Halx
BaraxHbl XaMrvinH Op4nH YeniH,
12 | 30pvynanTbiH KOMMbIOTEPUIH UX | TOHOT TOXEEOPOMXMWIH Waapanarag HUAL3X KOMbioTep
6ypoan
13 | MpuHTep TyxalH annaparHb! Waapanarag HANLXYML,
33Bp3N4 OPAOITYA MaTepuanaap XMinrncaH 6anx
14 Komnpeccop 220-240V, 50Hz xy4vH Yapantawv
2900rpm 3pranTUH Xy4T3i
50L/min rapanTblH Xy4uH Yapantai
15 | Tor 6apury (UPS) TOHOT TOXOOPOMXKUIH XYUYMH Yafanbir xaHracaH 30 MyHYT Tor 6apbaar 6aix
16 | ugpun cucrem ©Hpgep TemnepatypT TacsapTam WKn3H /KBapLaH/ xoononTomn Texeepemx, As, Se, Pb,Sb rax mMaT anemeHTyyanir
X3MXVX 30pUynantran.
17 Can63r X3p3rcNnnH T00 1000 O33XVHA WWHXUAM XUAX3L XYP3LUIXYIL 6anx
CaHan 6onrox 6yin can63r Xap3rcNnitH Xarcaant
o . AnT /AU/, MeHre /Ag/, 33¢ /Cu/, uanp /Zn/, xapTyranra /Pb/, Hukenb /Ni/, kobansT /Co/, nanatut /PY/, Managn /Pd/,
XeHOuin kaToATam namn . M .
18 MbIWbAK /As/, cypbMa /Sb/, MonubaeH /Mo/, 6ucmyT /Bi/, kaamm /Cd/, Mg, cener/Se/ sneMeHTYYANAH faH XeHOuN
KaToATan namt
19 | Xunn Tepen ALeTeNnnHUA Xnn - 1wnpxar
Baranraar xyrauaa batanraar xyrauaa Hb 12 cap 6a 3H> xyralaaHf rapcaH AMap H3r3H AOroNnaosN, MexaHuK rMTN33C 6ycan SBAP3AMAT
20 YH3 Tenbepryit 3aceapnax,
VIHXeHep TeXHVKWIAH anbaHbl TaHWALYynara npyynax
CyvonnyvnanT ATOM WWHM3NTUAH CNIEKTPOMETPUIT 3axmanary Xy/i33H aBcHaac xonw 1 fonoo XOHOrMnH NOTOP XyAanaary Tan
21 yypunyy TOXOOPOMXKUIT Cyypuayymx 6ypaH axunnaraaHg opyynHa. baraxuir cyypuayynx 6yp yiin axwnnaraar wanrax
6aTanraaxyynax axunnaraaHg opyynaH axuntHbIr 6annLyynaH, NpoTOKON YANAIH 3axuanardug XynsnraH erex
ATOM WUHMATUIAH CNEKTPOMETPUIAT BYP3H CYypbayyncHbI Aapaa nabopatopuiti 3-4 axunTHbIr 3-5 eaept 6artaaH
TOXOOPOMXUIAH axunnaraa,
NporpamMm xaHramxuinH axunnaraaHg cypraHa. Cyprant fapaax CoOBUIAr 3aaBan xamapcaH 6aiix Wwaappnaratan.
2 Cyprant YyHA:

- ATOM WWHM3ATUAH CNEKTPOMETPUIT aXuniyynax epeHxnin 3apymm
- Aloynryn axunnaraaHbl 3ap4vum

- Fapy 6onox anpaa TYYHWUIAr 3anpyynax, Caprumnax,

- TexeepeMxua X1nx ynn4mnnras
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Agilent 140/240/280 Series AA

Productive. Precise. Reliable.

SPECIFICATIONS

Agilent 140/240/280 Series AA spectrometers are manufactured according to a quality
management system certified to ISO 9001.

Design overview

e The Agilent 140/240/280 Series AA comprises:

e 140/240 Series AA

e 240FS/280FS AA with Fast Sequential capability

e 2407/2807 AA with Zeeman GFAA capability

e Duo AA with simultaneous fl ame/furnace capability

DESIGN OVERVIEW

40/240 AA

The 140/240 AA are external PC-controlled  Atomic
Absorptionspectrometers fitted with four lamp positions, choice of
manual orautomatic lamp selection and automatic or programmable
gas control.The 240 AA is a true double-beam spectrometer to ensure
a stablebaseline. The 140 AA is a single-beam spectrometer, allowing
maximum light throughput. Supplied with SpectrAA Base software.
The 140/240 Series AA are suitable for manual flame analyses
andvapor generation using the VGA 77 Vapor Generation Accessory.
Automated flame analyses and graphite furnace analyses aresupported
with additional accessories. The 240G AA is dedicated toGFAA
determinations and includes the GTA 120 Graphite Tube Atomizer and
PSD 120.

240FS/280FS AA

The 240FS/280FS AA are external PC-controlled Atomic
Absorptionspectrometers  supporting  multi-element  flame  AA
determinations using Fast Sequential analysis for improved sample
throughputwith flame AA. The 240FS/280FS AA are both true double-
beamspectrometers to ensure a stable baseline. Supplied with
SpectrAABase and PRO software. The 240FS/280FS AA are suitable
formanual flame analyses and vapor generation using the VGA 77
Vapor Generation Accessory. Automated flame analyses and graphite
furnace analyses are supported with additional accessories.

2407/280Z AA

The 2407/280Z AA are external PC-controlled Atomic
Absorptionspectrometers dedicated to Zeeman graphite furnace
AAdeterminations using the GTA 120 Graphite Tube Atomizer and PSD
120 Programmable Sample Dispenser. The 2407 AA is supplied with
SpectrAA Base software. The 2807 AA is supplied with SpectrAABase

and PRO software. Automated vapor generation determinationsare
supported with additional accessories.

AA Duo

Agilent AA Duo systems are external PC-controlled Atomic
Absorptionspectrometers  supporting  multi-element  flame  AA
determinations using Fast Sequential analysis for improved sample
throughput withflame AA (55B is suitable for manual flame analyses)
and dedicatedZeeman graphite furnace AA determinations using the
GTA 120 Graphite Tube Atomizer and PSD 120 Programmable Sample
Dispenser. Simultaneous flame and furnace operation is supported.
The flame AA module is fitted with the integrated SIPS power supply
(except the55B AA). The Zeeman AA module is fitted with an integrated
UltrAAlamp control module supporting UltrAA lamp operation in two
lamppositions and an integrated furnace viewing camera facilitating
realtime viewing inside the graphite tube. Agilent AA Duo systems
aresupplied with SpectrAA Base and PRO software. Automated flame
AA and vapor generation determinations are supported with additional
accessories.

Optics

Narrow beam optics match fl ame and furnace profi les. Optics
mounted on a reinforced fl at plate with a fi tted cover for protection
from dust and vapor. Mirror surfaces are quartz overcoated for
enhanced protection. The 240/240FS/280FS AA feature a single beam
splitter plus a Rotating Beam Combiner, which alternately passes the
sample or reference beam into the monochromator for maximum light
transmission. Wavelength range is 185-900 nm.

Monochromator (140/240/240FS/240Z AA)

Automated self-calibrating 250 mm focal length Czerny-Turner
monochromator with microstepping driver for enhanced resolution.
Features a holographic diffraction grating with 1200 lines/mm
blazed at 240 nm. Dispersion 3.1-2.3 nm/mm. Software controlled
wavelength selection and peaking. Wavelength slew rate 2000 nm/min
(240FS AA only). Wavelength repeatability: +0.04 nm. Selected wide
range photomultiplier tube detector (type R446 or type R955 (2407 AA
only)) for best signal to noise performance. Automated slit selection.
Settings: 0.2, 0.5 and 1.0 nm plus reduced height slit of 0.5 nm for
graphite furnace operation.

Monochromator (280FS/280Z AA)

Automated self-calibrating 330 mm focal length Czerny-Turner
monochromator with microstepping driver for enhanced resolution.
Features holographic diffraction grating with 1800 lines/mm blazed at
240 nm. Dispersion 1.6-0.8 nm/mm. Software controlled wavelength
selection and peaking. Wavelength slew rate 2025 nm/min (280FS AA
only). Wavelength repeatability: £0.035 nm. Selected high sensitivity

wide range photomultiplier tube detector (type R955 covering 185—
900 nm or R4332 covering 185-750 nm (280Z AA only)) for best
signal to noise performance. Automated slit selection. Settings: 0.1,
0.2, 0.5 and 1.0 nm plus reduced height slit of 0.5 nm for graphite
furnace operation.

Lamps

Support for four lamps (140/240/240FS/240Z AA) or eight
lamps (280FS/280Z AA). Lamps mounted in fi xed positions. Fast
lamp selection using mirror with either manual (140/240 AA only) or
automated selection. Compatible with coded, uncoded or high intensity
UltrAA lamps (140/240/240FS AA require optional external control
module and looming). 280FS AA features factory-installed looming
supporting up to four high intensity UltrAA lamps (280FS AA requires
optional external control module). All lamp positions on the 240Z AA
support UltrAA lamp operation. An external control module is required.
An optional integral control module is available, which supports two
UltrAA lamps. 2807 AA features integral control module supporting two
UltrAA lamps. Two other lamp positions support UltrAA lamp operation
(requires optional external control module). Lamps secured by the
base without restraining clips or power cables. Lamps automatically
switched off at the end of analysis. Automated prewarming of next lamp
in sequence.

AGILENT 140/240/280 SERIES AA
INSTRUMENT HARDWARE

Background correction (140/240/240FS/280FS AA)

High intensity deuterium background corrector covering
wavelength range 185-425 nm. Corrects up to 2.5 background
absorbance. 2 ms response. Electronic modulation with automatic
gain attenuation for improved beam balance. Deuterium lamp easily
aligned and replaced by the user. Optimized electronic control ensures
long lamp lifetime.

Background correction (240Z/280Z AA)

Zeeman background correction available across full wavelength
range. Features electronically modulated (twice mains frequency)
transverse AC electromagnet with peak fi eld-on strength of 0.8
Tesla during Read period. Less than 5 ms response time between
background and atomic measurements with three point polynomial
interpolation of background signals for enhanced correction capability
with rapidly changing background signals. Corrects up to 2.5
background absorbance. Magnetic fi eld strength PC~controlled over
range 0.1-0.8 Tesla, enabling optimization of background correction
for enhanced sensitivity and reduced interferences. Magnet field
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strength locked during measurement minimizing effect of mains
voltage variations. Coil sealed against moisture and corrosive vapors
and fi tted with a magnet temperature interlock for over-temperature
protection. Complies with International Commission on Non-lonizing
Radiation Protection (ICNIRP) guidelines for exposure to time-varying
magnetic fi elds.

Internal air purge

Barb fi tting on rear of spectrometer enables connection to a clean,
dry air supply for purging the instrument internally. This excludes
dust and corrosive vapors, enhancing corrosion protection in rigorous
conditions.

Gas control (140/240/240FS/280FS AA)

Automatic gas control (140/240 optional) has preset oxidant
flow and manual fuel flow control with flow display using a flow
meter. Ignition on air/acetylene with automatic oxidant change-over.
Interlocked safety system prevents selection of the nitrous oxide fl ame
if the nitrous oxide burner is not fitted. Hammer programmable gas
control (140/240 optional, 240FS/280FS standard) features software
controlled gas fl ows with automatic setting of gas fl ows for each
element. Ignition on air/acetylene with automatic oxidant change-
over. Interlocked safety system prevents selection of the nitrous oxide
flame if the nitrous oxide burner is not fitted. Fast response Hammer
solenoid valve selects gas flow within 30 ms for rapid regulation and
stabilization of selected gas flow.

Flame safety system (140/240/240FS/280FS AA)

Separate ignite and fl ame-off buttons. Ignition only occurs when
the ignite button is held. Eight safety interlocks monitor burner type,
burner correctly fi tted, liquid trap, pressure relief bung, fl ame shield,
fl ame operation, mains power, oxidant pressure within safety reservoir
and deuterium lamp cover. Gas connections to atomization system
made directly — there are no loose gas hoses. Separate upper and
lower fl ame shields and a chimney protect the operator against heat
and UV radiation from the fl ame. External adjustment of all burner and
spray chamber controls. Violation of any safety interlock either inhibits
fl ame ignition or extinguishes existing fl ame.

Flame atomization (140/240/240FS/280FS AA)

Universal Mark 7 atomization system supplied as standard.
Features a fl uorinated high density polyethylene spray chamber
compatible with acidic and organic solutions (requires optional organic
0-ring kit). ‘Twist and lock’ assembly ensures simple maintenance.
Features a pressure relief bung at the rear of the spray chamber.
Removable twin-headed mixing paddles can be positioned in the spray
chamber to improve mixing and extend operation with high dissolved
solids solutions. An externally adjustable glass impact bead provides

tuneable performance for optimum sensitivity and best precision.
Optional Tefl on bead for use with HF solutions. Integral nebulizer with
adjustable fl ow, inert platinum/iridium capillary and PEEK venturi for
corrosion resistance. Integral liquid trap with magnetic fl oat liquid
level interlock. Burner constructed from Incoloy alloy with Tefl on base
for corrosion resistance. Choice of air-acetylene or nitrous oxide-
acetylene burners. Manual adjustment of burner height and burner
rotation. 280FS AA features automated setting of burner height for
gach element.

Typical performance (140/240/240FS/280FS AA)

>0.9 Absorbance with precision of < 0.5% RSD from ten 5 s
integrations for 5 mg/L Cu standard.

Graphite furnace (240Z/280Z AA)

GTA120 Graphite Tube Atomizer features Constant Temperature
Zone design for rapid atomization and reduced interferences.
Features Dynamic Feedback Temperature Control with cooling water
temperature compensation for enhanced temperature accuracy without
external sensors. Up to 20 temperature steps per program with
temperature programmable from 40-3000 °C. Heating rate is software
controlled with maximum ramp rate of 2000 °C/s. Choice of two inert
gases with PC-controlled fl ows. Separate internal and external gas
fl ows. Internal fl ow is software controlled over range 0-0.3 L/min.
Fixed external gas fl ow of 0.5 L/min. with PC—controlled boost fl ow
of 3.0 L/min. during atomization. Two stage external fl ows reduce gas
consumption and improve tube lifetimes. Typical tube lifetimes exceed
5,000 fi rings for Cu using an atomization temperature of 2300 °C.
Graphite tube enclosed in an inert gas atmosphere by a one piece
graphite shroud. Solid titanium furnace workhead features quartz end
windows for high light transmission. Rapid release mechanism for
gasy tube replacement. Tube and electrode fi ring counters provided.

Furnace autosampling (240Z/280Z AA)

PSD120 Programmable Sample Dispenser provides capacity for
up to 50 samples in 2 mL microvials, plus fi ve central 10 mL vessels
for blank, standard and modifi ers. Automatically prepares up to a 10
point concentration or standard additions calibration from one bulk
standard. Premix mode provided for use with manually prepared
standards. Automatic addition of up to three chemical modifi ers with
pre/post or co-injection of the modifi er. Automatic over range volume
reduction reduces sample volume by a user determined dilution
factor enabling re-determination of over range samples. Automatic
Tube Condition option to remove contamination when over range
samples occur. Preconcentrate samples for enhanced sensitivity
using multiple injection up to 99 times. ‘Hot Injection” allows injection
into a heated tube for faster programs and enhanced precision with

organic solvents. Injection temperature programmable from 40-200
°C with programmable injection rate. Dispensing volume variable from
170 pL with < 1% repeatability (5—70 pL). Air segmented solution
pickup. 1 L pressurized rinse vessel. Flow through capillary rinse after
each injection. Ultra stable mounting mechanism with position lock.
Optional high capacity carousel increases capacity up to 130 samples
using smaller 1.1 mL microvials, plus up to fi ve central 10 mL vessels
for blank, standard and modifi ers.

Furnace safety system (240Z/280Z AA)

Three instrument safety interlocks monitor mains power, magnet
connected and magnet temperature. Five additional furnace safety
interlocks monitor inert gas pressure, cooling water pressure and
temperature, graphite tube presence and transformer temperature.
Violation of any safety interlock either inhibits Zeeman furnace
operation or terminates furnace fi ring.

Furnace viewing (240Z/280Z AA)

Tube-CAM option (factory fi tted into the instrument) allows real
time viewing inside the graphite tube. This enables optimization of the
dispensing height and allows you to confi rm the optimum drying and
ashing temperatures during method development, capture still images
or record videos during analysis.

SPECTRAA SOFTWARE

SpectrAA BASE software

Based on the award winning worksheet concept, SpectrAA Base
software completes an easy-to-use instrument software package.
Features wizards that guide users through method and sequence
development and method templates for rapid development of commonly
used methods. Methods

o Alldata, signals (when selected), method and sequence parameters
are stored in one worksheet fi le

e Default conditions for each element recalled automatically on entry
of the element symbol

e Measure in Absorption or fl ame emission using PROMT,
Integration, Integrate Repeat, peak height or area, furnace PROMT
height or area. Pre-read delay variable from 0-999 s. Up to 20
replicates with read time from 0.1-30 s

e Minimum Signal Facility skips to the next sample if the fi rst
measurement is less than the specifi ed minimum reading

e Select a different number of replicates for samples and standards

e FEight Ieast squares calibration algorithms provided including New
Rational, Linear, Quadratic and Cubic Fits (through zero or non zero)
using up to 10 standards, Calibration Blank and multiple Reagent

Blanks. Bracketing Standards and Standard Additions modes also
provided

o (Calibrations are tested for excess curvature using infl ection tests
with defi ned error actions including Stop, Continue in Abs or
Switch to Next Method

o Verify calibration fi t using goodness of fi t data or overlay a
Reference Calibration to compare shape and sensitivity

e Programmable recalibration and reslope rates. Reslopes eliminate
need for full recalibration

e Signal expansion factor of 0.1-100 available in all calibration
modes

e Surface Response Methodology (SRM) auto-optimization routine
allows fast, easy auto-optimization of the GFAA ashing and
atomization temperatures

e Pre—emptive sampling allows the software to move the probe to the
next sample while a reading is in progress to improve productivity
by up to 15% using fl ame autosampling

e SmartRinse optimizes the rinse time between samples by monitoring
wash-out, improving productivity with fl ame autosampling

e Ten QC tests provided including QC Blank, QC Standard, QC
Spike, Matrix Spike, Lab Control Sample, Duplicate, Precision
(replicate %RSD), Correlation Coeffi cient and Detection Limit
tests. Selectable error actions include Stop, Flag and Continue;
Retry, Flag and Continue; Recalibrate and Repeat or Switch to Next
Method. All data is date and time stamped

e Programmable measurement rate for QC tests (counted using
solution or replicates)

e (Qptional PRO software provides extended capabilities designed to
meet US EPA and other international compliance standards plus a
simple equation editor enabling custom test defi nition

Sequences
e Weight/volume and dilution correction provided. Correction factors
can be applied before or during analysis

e Fully editable sample label list allowing random selection of
samples by element with option to manually schedule QC tests

e Programmable delay before start of any method for system
stabilization

o (ptional tube condition or tube clean facility at start of each furnace
method.

e [nitiate a sequence with measurement of a full calibration,
Calibration blank, Reslope or sample

e Sequence options include graphics storage and end of run actions
for lamps, fl ame and alarm.
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e Measure up to 999 randomly selected samples for up to 30 methods
e Pause autorun at any time and restart from any method/sample.

e Run priority samples immediately by interrupting the current
sequence for measurement of any element/sample combination
the sequence automatically resumes

Analysis & Reporting

e Live data display during analysis selectable from Worksheet,
Signal graphics (real time display), Calibration graph or Data log
with options to display tool bar, status block and live read-out
displays for concentration, mean absorbance, mean background
and precision (%RSD)

e Datalog maintains a time based history of all events including
instrument parameters, results and any status messages

e Graphic displays support overlay and zoom functions plus cursor
readout for absorbance/intensity with time/concentration and
temperature.

e Wavelength scanning capability using scan rate variable from
5-250 nm/min

e Post-run processing of GFAA data provided, enabling switching
between peak height and area measurements

e Post-run retrospective data editing by masking replicate or solution
results for both samples and standards, with option to switch
calibration algorithms

e Unit conversion facilities provided enabling calibration using one
set of units and sample reporting with user defi ned units

e | IMS support includes data export to a serial port/fi le in real time
or after run using ASCII and PRN formats. Option to upload sample
labels and correction factors prior to analysis

o Support for remote control of the AA by using Microsoft Active X/
OLE technology for bi-directional fl ow of data directly into other
applications running on the desktop

o Wide variety of reporting options with user defi ned selections
including sequential or multi-element formats, calibration data,
method parameters, concentration, absorbance, precision,
replicate data, background, date/time, correction factors and signal
graphics.

SpectrAA BASE software

Administration

e Usage counters monitor lamp operating hours, sample
measurements, furnace fi rings and SIPS tubing usage to assist
with GLP compliance

e (ustom Rack Wizard allows defi nition of custom racks for use with
the SPS 3 autosampler

e QOptional security system to secure adding/deleting methods,
editing methods and sequence parameters, data editing, result
deletion, rack defi nition and software confi guration settings using
Administrator defi ned password.

e Context sensitive help with extensive indexing and multimedia
content including video demonstrations for ease of use.

SpectrAA PRO software

e Provides additional capabilities for Duo operation (simultaneous fl
ame and furnace operation), Fast Sequential AA operation for fast
multi-element fl ame AA determinations, on-line Internal standard
correction capability and additional QC capabilities including the
capability to customize QC tests.

Optional software

e CFR version software assists users to achieve compliance with the
requirements of the US FDA 21 CFR Part 11 ruling covering audit
trails, electronic records and electronic signatures.

ACCESSORIES

Flame autosampling

B SPS 3 high throughput autosampler with fast, random access, X,
Z, theta arm movement. Capacity for one dedicated standards rack and
up to three sample racks. Racks may be exchanged during analysis
for unlimited sample capacity. Choice of two standards racks for 11 x
16 mm OD tubes or 6 x 29 mm OD centrifuge tubes. Supplied with 3
x 60 position sample racks for 16 mm OD tubes. A range of low cost,
autoclavable, polypropylene sample racks are available for tubes of
other dimensions. Custom Rack Wizard allow customization of rack
confi gurations enabling you to use your own rack types. Integral
peristaltic pump with speed control provides on demand rinsing of the
probe, eliminating carryover. Autosampler set-up includes a visual
display showing location of all standards, samples and QC solutions.
Optional cover available to prevent contamination or to remove fumes
or vapors. The cover can be purged, or connected to an exhaust outlet.

Diluter

Optional precision syringe based Diluter for SPS 3. Performs
premixing of samples prior to analysis to reduce settling. Provides
automatic online over range sample dilution with user defi nable
dilution and mixing options. Dilutes samples serially until in range,
or three dilutions completed with result still over range. Optional
Roboprep software enhances capabilities with off-line sample
dilution, reagent addition and preparation of single and multi-element
calibration standards. Typical dilution error < 2% for a 1:20 dilution
to 20 mLs.

SIPS on-line dilution

Single pump SIPS 10 and dual pump SIPS 20 provide on-
line multipoint calibration for fl ame AA by dilution of a single bulk
standard. Immediate dilution of over range samples with ‘Smart Rinse’
to eliminate memory effects. SIPS 20 totally automates fl ame standard
addition analyses, adds modifi ers, spikes samples on-line and
introduces internal standard for on-line correction in Fast Sequential
mode.

Enhanced fl ame sensitivity

ACT 80 Atom Concentrator Tube increases sensitivity of fl ame AA
by 2-3 times for air/acetylene elements.

Lower detection limits

High intensity UltrAA lamps are used instead of conventional lamps
where improved detection limits are required. The boost discharge
increases emission intensity up to fi ve times and increases sensitivity
by up to 40%. UltrAA lamps are powered by a separate external control
module, which can support operation of two lamps simultaneously.
Fixed boost current eliminates any optimization. Flame instruments
require optional external control module and looming. 2407 AA
requires external control module.

Hydride generation

Modular continuous fl ow VGA 77 Vapor Generation Accessory
allows fast determination of Hg, As, Se, Sb, Te, Bi and Sn at pg/L
concentrations. Typical precision 1-2 % RSD with sample throughput
of 60-70 samples/hour. Compatible with the SPS 3 autosampler
for automated sampling and unattended analyses with the ETC 60.
‘Plug-in” modules can be dedicated to specifi ¢ hydride chemistries.
By changing modules when switching between elements, you can
eliminate cross-contamination.

Unattended hydride analyses

Couple the ETC 60 Electrothermal Temperature Controller with
the VGA 77 and the SPS 3 autosampler to enable unattended hydride
determinations and increase sensitivity by up to 30% compared with
fl ame hydride determinations. Consists of a control unit with builtin
touch panel keyboard and workhead with user replaceable cell. Control
unit provides element specifi ¢ temperature programs which can be
edited and saved. Thermocouple temperature control from ambient to
999°C.

Graphite furnace, Furnace autosampling and Furnace
viewing

Available as accessories for the 140/240/240FS/280FS AA. Refer
to specifi cations on page 6 for details.

Fume extraction

Furnace viewing and exhaust option mounts on the rear of the
sample compartment and removes fumes produced during furnace
operation when connected to an exhaust. Features two LEDs and mirror
to assist tube and sampler alignment and improve viewing. Safety
interlock inhibits furnace operation if mirror is exposed.

RECOMMENDED ENVIRONMENTAL CONDITIONS

Instrument storage

5-45°C at 20-80 % relative humidity, non condensing

Instrument operation

<853 m, 10-35 oC, 8-80 % relative humidity, non condensing.
853-2133 m, 10-25 oC, 8-80 % relative humidity, non condensing.

Electrical requirements (140/240/240FS, 280FS AA)

Single phase AC supply with three wire system terminated at an
appropriate receptacle. 100/120/220/240 VAC +10%, 230 VAC +14%
-6%, 230 VAC +6% -14% 50/60 Hz.

Electrical requirements (240Z,280Z AA)

Two single phase AC supplies required with three wire system
terminated at an appropriate receptacle. 208, 220 or 240 VAC +10%
50/60 Hz. Rated current 15 A. Surge current in excess of the nominal
rating (up to 35 A) for approx. 1's, reducing to about 20 A for up to 10
s, perhaps repeating every 1-2 minutes. The power supply should be
on a separate mains circuit protected by delayed action fuses and/or
circuit breakers.

(Gas requirements for fl ame operation
Air supply: Clean, dry, oil free at pressure of 350 kPa (50 psi). Typical
consumption 11-20 L/min.

Acetylene supply: Instrument grade (99.0% pure) packaged in acetone
at pressure of 75 kPa (11 psi). Typical consumption 1.5-10 L/min.

Nitrous oxide: Instrument grade (99.5% pure) at pressure of 350 kPa
(50 psi). Typical consumption 11-20 L/min

Fume extraction

Spectrometer must be located under an extraction system ducted
to an external vent. Minimum fl ow required is 6 cubic metres/min
(200 cfm).

Gas requirements for VGA 77

Argon or nitrogen (dry 99.99% argon preferred) at pressure of 300
kPa (42 psi). Required consumption 0.1 L/min.
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Gas requirements for GTA 120

Argon or nitrogen (dry 99.99% argon preferred) at pressure of 140
kPa (20 psi). Required consumption 0.5-3.8 L/min.

Power requirements for GTA 120

Single phase AC supply with three wire system terminated at an
appropriate receptacle. 208, 220 or 240 VAC +10% 50/60 Hz. Rated
current 15 A. Surge current in excess of the nominal rating (up to 35

A) for approx. 1 s, reducing to about 20 A for up to 10 s, perhaps
repeating every 1-2 min. The power supply should be on a separate
mains circuit protected by delayed action fuses and/or circuit breakers.

Cooling water for GTA 120

Mains supply or recirculated with fl ow of 1.5 L/min at 180 kPa
(27 psi) and temperature of 25 °C (70 °F). A refrigerated water cooler
may be used.

Weights, dimensions and power requirements

Instrument Weight Dimensions . Power consumption

Unpacked, kgs (Ib) W x D xH, cm (in) VA

240 AA 56 (123) 79 x 58 x 59 (31 x 23 x 23) 170

240FS AA 56 (123) 79 x 58 x 59 (31 x 23 x 23) 170

280FS AA 75 (165) 79 x 58 x 74 (31 x 23 x 30) 225

2407 AA 56 (123) 79 x 58 x 59 (31 x 23 x 23) 3500*

280Z AA 61(134) 79 x 58 x 74 (31 x 23 x 30) 3500*

GTA 120 41 (90) 24 x 60 x 59 (10 x 24 x 23) 3500*

GTA 120 for 240 Z/ 280Z AA 52 (115) 24 x 60 x 59 (10 x 24 x 23) 3500*

PSD 120 6(13.2) 30x38x31(12x15x12.4) Incl. with GTA

VGA 77 5.5(12) 32x21x27 (13x8x11) 20

ETC 60 5(11) 26 x26x8(10x 10 x 3) 550 max.

SIPS 10/20 9 (20) 28 x29x22(11x 11 x8.5) 80

SIPS electronic control module ** 22.5x38.5x 10 (9 x 15.5x 4)

UltrAA lamp control module 7.5(16.5) 24 x14.5 x 35.5 (9.5 x 5.7x 14) 150

* The GTA will draw surge currents in excess of the nominal rating (refer to the Pre-installation manual, publication number 8510119300 for further details)
** |nstalled on rear of spectrometer (not required when instrument has an integrated SIPS power supply)

Installation requirements

A System Installation: For full details of AA installation
requirements refer to the Preinstallation manual, publication number
8510119300

Customer support policies

Warranty: Twelve (12) months, though this may vary according to
location.

Hardware support period: Seven (7) years from date of last unit
manufacture. After this time, parts and supplies will be provided if
available.

Software support: Telediagnostic capability is available for some
instrument models. Availability of Telediagnostic support may vary
according to location. Software upgrades to fi x nonconformances or
safety problems will be issued free of charge. Software upgrades to
add additional functionality will require an additional fee.

Further details

More information: For further information please consult your
Agilent offi ce or supplier, or our Web site at www.agilent.com

240 FS LOCK OUT -SPECIFICATION DOCUMENT FOR
ATOMIC ABSORPTION SPECTROMETER

Fully automated double beam spectrometer for fast multi-element
flame atomic absorption and emission determinations. The system
must be capable of determining at least 4 elements in a solution
before moving to the next solution. The flame stoichiometry must be
optimized for each element during these multi-element determinations.
Sample consumption should not exceed 12 mL for the determination
of 10 elements in 1 sample, using the same flame type, and should
achieve a maximum precision of 1 % RSD. Selected manufacturer
must be certified to ISO 9001 standards. Please provide certificate
of registration for the manufacturer. The ability to purge the complete
interior of the instrument using a flow of clean air is mandatory to
exclude dust, dirt and acid fumes and maximize instrument life.

Optics

The optical system shall be fully reflective and shall not contain
any refractive components such as lenses and/or optical fibres to
ensure optimum transmission efficiency Optical components shall be
overcoated with quartz for protection and enhanced UV performance.
The optical system should be mounted on a rigid, cast metallic base
and be fully sealed from the ambient air to ensure long life. The optics
shall consist of 2 fixed light paths — one for the sample beam and
one for the reference beam. The ratio of the sample and reference
beam intensities shall be continuously monitored at the applied mains
frequency (50 or 60 Hz) as a minimum. The optics should utilize a
single beam splitter and a rotating mirror system to achieve the 2
fixed light paths. The performance of the optical system shall allow
the measurement of Cesium (Cs) at 852.1 nm and Arsenic (As) at
189.0 nm using normal hollow cathode lamps. Computer controlled
wavelength and slit selection with automatic peaking on each
analytical wavelength Wavelength repeatability + 0.040 nm or better
Slit height setting should be adjustable over range 0.2 — 1.0 nm plus
at least one reduced height slit should be available for graphite furnace
operation Light detection shall be accomplished using a single,
selected wide range photomultiplier tube covering the full wavelength
range Monochromator design should feature a Holographic grating
with minimum of 1200 lines/mm

Lamp support

Support for minimum of four lamps required. Lamps must be
installed in fixed positions and selected using a fast motorized mirror
to enable fast lamp selection Hollow cathode lamps shall be mounted
using industry standard octal bases without the need for clamps or
leads The lamp power supply must allow simultaneous operation of
ALL lamps, and provide option to leave lamps on or automatically
switch off at the end of analysis Lamps must be electronically

modulated for better sensitivity and extended lifetime System must be

compatible with:

e (Coded lamps for automatic lamp recognition without adaptors

e Multi-element coded lamps for increased element capacity and
automatic selection of next element

e Economical uncoded lamps

e High intensity boosted discharge lamps for low noise and best
detection limits Lamps must be manufactured by AA supplier to
ensure quality and support Warranty on hollow cathode lamps
must be at least 5000 mA hours or 12 months

Background Correction (flame operation)

High speed deuterium background corrector with 2 ms response
time required for accurate correction of fast background signals. Error
in correction to be < 2 % at 2 Abs. background to ensure accurate
correction of fast background signals. Specify performance achieved
Smith-Heiftje background correction is not acceptable due to the
slow speed of background correction Zeeman background correction
in flame operation is not acceptable due to the loss of sensitivity
Correction range 185 to 425 nm to total 2.5 absorbance Electronic
modulation with automatic gain attenuation for improved beam balance
The deuterium lamp must be certified as being user adjustable and
user replaceable without the need to remove instrument covers

Gas Control

Must be programmable (software controlled)) for every element in
flame mode, including if multiple elements are sequenced together in
an automated determination Gas control must provide gas flow change
within 30 ms after selection of required flows Automatic changeover
between air and nitrous oxide flames Automatic flame ignition and
flame off sequencing Separate flame-on and flame-off buttons

Safety System

All interlocks must be made without the use of connecting cables,
restraining wires or tools A minimum of 8 safety interlocks required,
monitoring:

o Burner type

¢ Bumer installation
e Liquidtrap

e Pressure relief bung

e Flame operation

e Flame shield

e (xidant pressure

e Mains power Separate upper and lower flame shields required to
protect operator from heat and UV radiation Must allow external
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adjustment of all burner controls An instrument chimney which
contains the nitrous oxide flame must also be provided

Flame Atomization System

Spraychamber Requirements

All gas hoses and connections must be made internally, to
minimize exposure of hoses to physical damage, corrosion, heat
and UV radiation Must be possible to remove and disassemble
in seconds, without special tools. Specify design elements which
contribute to rapid spraychamber clean-out Liquid trap must be fixed
to the spraychamber and the liquid level interlock must be an integral
part of the liquid trap Impact bead required with mechanism to allow
external adjustment (without tools) Impact bead must be available for
use with both air-acetylene and nitrous oxide-acetylene flames Must
be possible to install mixing paddles for improved mixing inside the
spraychamber and still retain use of the impact bead for improved
performance A pressure relief bung is required to relieve pressure in
case of flashback. The ejection of the burner and the use of restraining
cables or keys on the burner is not acceptable Spraychamber must
be capable of handling acids, alkalis and organic solvents. Specify
materials of construction. Aluminium or polypropylene construction is
not acceptable for this application. Must be fitted with an adjustable
nebulizer with inert capillary and venturi. Specify materials of
construction

Atomizer Mounting and Adjustment

Atomizer mounting mechanism should be suitable for flame, vapor
and graphite furnace Must allow rotation of the burner through a full
90 degrees without having to remove flame shields or extinguish the
flame

Flame Performance
Sensitivity

A minimum absorbance of 0.9 is required from a 5 mg/L copper
standard using an air-acetylene flame and aspirating at min. flow of
7.2 mL/min.

Precision

The percent relative standard deviation (%RSD) from ten 5 second
integrations must be equal to or better than 0.5% for the same 5 mg/L
copper solution aspirating at 5.0mL/min.

Data system

IBM-compatible PC with Intel processor (2 GHz), 2 GB RAM, min.
250 GB hard drive, 8x/4x/32x CD-RW (read/write), 17" color monitor
and graphics card supporting 1024 x 768 resolution, 16 bit sound card
and speakers, color printer, at least 1 USB port, 2 serial (RS 232) ports,

Windows 7 Professional operating system (Service Pack 1) installed,
and PCI-IEEE interface card to allow control of the spectrometer.

Software

The instrument control software must be a 64 bit system operating
under Microsoft Windows 7 operating system, and must support two
modes of operational sequencing:

e all elements determined sample by sample

o all samples determined element by element Must provide multi-
tasking access to third party software applications including
spreadsheets, word processors etc

Quality Control

Must provide complete Quality Control software package that
includes the following minimum protocols: QC blank, QC standard, QC
spike, Duplicates, Precision (replicate %RSD), Correlation Coefficient
and Detection Limit tests. Each test should provide a choice of user
selected error action options, including Stop, Flag and continue, Retry,
Recalibrate and repeat, and Switch to next method. All data to be
automatically date and time stamped

Correction Capability

Weight, volume and dilution correction must be provided, with
ability to import sample labels and weight/volume/dilution correction
factors in ASCII format

Password Protection

The system must include some form of password management
including protection against modification and deletion of data, methods
and sequences

Sample Analysis

Full data editing of all solution results including calibration
standards is required After data editing, all results related to the edited
solution must be automatically updated. If a standard is altered, all
associated sample results must be recalculated Must also include the
ability to pause the run, analyze a “STAT” sample, and then continue
the run from last sample analyzed before the “STAT”.

HELP System

Software must provide a comprehensive HELP system with context
sensitive content, including video and audio instruction on operation.
Help system must feature cross-referencing on key words and a
central index.

Data display

It must be possible to simultaneously display signal graphics,

calibration graphics, current method summary and a report to screen,
allowing previous results from an automated determination to be
reviewed while the analysis is in progress Each solution result must
be displayed in large double height numbers indicating concentration,
mean and current absorbance and precision The current solution/
sample label must be indicated on the screen Overlay facilities for
samples and standards signal graphics -specify flexibility of overlay
modes Graphics cursor displaying atomic absorbance or intensity,
background, time, temperature and concentration required To meet
GLP chain of custody requirements all stored graphics must be
identified by their sample or solution label

Measurement Modes

In all peak measurement modes, data must be stored in both
height and area so that the peak measurement mode can be changed
after analysis. All associated sample results should be updated
automatically when changing the measurement mode. A different
number of replicates must be selectable for both standards and
samples Intelligent selection of measurement time based on precision
must be provided for flame, furnace and vapor modes

LIMS Support

It must be possible to automatically direct data into a LIMS system
for real time data transfer. Sample labels and sample select marks
must also be transferable to the LIMS. Specify how this is achieved.

Calibration

Must support calibration with up to 10 standards in both normal
calibration and standard additions modes Standards must be randomly
selectable on a per method basis Separate calibration and sample
blanks must be provided Bracketing standards mode with two closely
spaced concentrations standards is required Recalibration and reslope
rates must be programmable separately for each method System
must provide a choice of least squares best fit calibration algorithms
including Linear, Quadratic and Cubic fits. Specify any additional
algorithms available Available calibration goodness of fit diagnostics
must include slope, X and Y intercepts, correlation coefficient, curve
equation coefficients and residuals. Specify any other curve fit
diagnostics supplied Built-in excessive curvature and inflection tests
must also be provided

Graphite Furnace System

Graphite furnace system to be integrated with the instrument and
allow multi-element atomic absorption determinations with deuterium
background correction. The graphite furnace system must include an
automatic sampler. Must be compatible with a range of accessories,
including High intensity boosted discharge hollow cathode lamps
and Vapor generation accessory (allowing unattended hydride

determinations to be performed). Specify how this requirement is
achieved.

Graphite Furnace Design

The graphite furnace must provide Constant Temperature within
the tube. Specify how this is achieved. Graphite furnace design must
have separate external and internal gas flows with 2 stage external gas
flow to enable reduction in gas consumption during analysis. Graphite
furnace design must provide for the option of video viewing inside
the graphite tube while the furnace is in operation. Specify how this
is achieved. Graphite furnace temperature control must be achieved
using a predictive mechanism incorporating cooling water temperature
compensation. Temperature control systems utilizing optical sensors
are not acceptable due to the variable response as the tube ages.
Heating rates must be software controlled for reproducibility and to
minimize temperature overshoot. Maximum heating rate required
2000°C/sec. System must provide 20 temperature program steps
either ramp or hold, with temperature programmable from 40 to 3000°C
in 1° increments. Must include interlocks on Inert gas pressure; Water
temperature & pressure; Transformer temperature and Graphite Tube
failure. Specify any additional safety interlocks provided Must provide
rapid release mechanism for easy tube replacement.

Performance

Lifetime of the graphite tube should exceed 5000 firings for an
aqueous Cu standard using an atomization temperature of 2300 deg.
C. Minimum absorbance of 0.15 required for 10uL injection of 25 ug/L
Cu standard

AutoSampler for Graphite Furnace Operation

Automatic syringe based autosampler required for graphite furnace
AAS operation. It must include the following capabilities: Solution
dispensing range from 1-70 microlitres with minimum injection
volume 1 microlitre and < 1% repeatability of dispensed volume
Automatic preparation of 1-10 standards from a bulk standard for
standard additions and normal calibrations Automatic sample spiking
during analysis Automatic over range volume reduction of any sample
which is out of the calibration range. Specify how this is achieved. Must
provide min. sample capacity of 135 solutions with ability to exchange
carousels during analysis to extend capacity up to 999 samples It must
be possible to locate bulk standards, quality control test solutions and
modifiers in any sampler location. One litre capacity pressurized rinse
vessel required. Overflow rinse station design is required to ensure
internal and external rinsing of capillary Each solution collected in the
dispensing capillary must be separated by an air gap to avoid cross
contamination Injection Modes must include Multiple injection facility
with capability to inject up to 3 modifiers (either before, with or after the
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sample); Heated Injection facility with programmable temperature from
40 — 200 deg. C and programmable injection rate.

After Sales Support

Specify name of local representative and support provided by them,
including number of staff available for nearest (or national) service
support Indicate what training or tutorials are provided at installation
Manufacturer's warranty on spectrometer and accessories must be a
minimum of 12 months Warranty must be unconditional including all
parts, travel and labour at no cost to customer If warranty is otherwise
limited indicate what is covered by warranty

Vapor Generation Accessory

Continuous flow vapor generation required for the determination of
Hg, As, Se, Sb, Te, Bi and Sn at ug/L concentrations.

Construction must allow rapid changeover between elements with
conflicting chemistry (e.g.: As and Hg). Changeover must be modular.

Performance of the system must allow 3 replicate readings to be
achieved from 1 sample using < 8 mLs of sample with analysis time
of 1 min. or better. Precision from the 3 replicate readings must be
1-2%RSD

240 LOCK QUT - SPECIFICATION DOCUMENT FOR
ATOMIC ABSORPTION SPECTROMETER

Fully automated double beam spectrometer for fast multi-element
flame atomic absorption and emission determinations. Selected
manufacturer must be certified to 1SO 9001 standards. Please
provide certificate of registration for the manufacturer. The ability to
purge the complete interior of the instrument using a flow of clean
air is mandatory to exclude dust, dirt and acid fumes and maximize
instrument life.

Optics

The optical system shall be fully reflective and shall not contain
any refractive components such as lenses and/or optical fibres to
ensure optimum transmission efficiency Optical components shall be
overcoated with quartz for protection and enhanced UV performance.
The optical system should be mounted on a rigid, cast metallic base
and be fully sealed from the ambient air to ensure long life. The optics
shall consist of 2 fixed light paths — one for the sample beam and
one for the reference beam. The ratio of the sample and reference
beam intensities shall be continuously monitored at the applied mains
frequency (50 or 60 Hz) as a minimum. The optics should utilize a
single beam splitter and a rotating mirror system to achieve the 2
fixed light paths. The performance of the optical system shall allow
the measurement of Cesium (Cs) at 852.1 nm and Arsenic (As) at
189.0 nm using normal hollow cathode lamps. Computer controlled

wavelength and slit selection with automatic peaking on each
analytical wavelength Wavelength repeatability + 0.040 nm or better
Slit height setting should be adjustable over range 0.2 — 1.0 nm plus
at least one reduced height slit should be available for graphite furnace
operation Light detection shall be accomplished using a single,
selected wide range photomultiplier tube covering the full wavelength
range Monochromator design should feature a Holographic grating
with minimum of 1200 lines/mm

Lamp support

Support for minimum of four lamps required. Lamps must be
installed in fixed positions and selected using a mirror to enable fast
lamp selection Hollow cathode lamps shall be mounted using industry
standard octal bases without the need for clamps or leads The lamp
power supply must allow simultaneous operation of ALL lamps, and
provide option to leave lamps on or automatically switch off at the
end of analysis Lamps must be electronically modulated for better
sensitivity and extended lifetime System must be compatible with:

e (Coded lamps for automatic lamp recognition without adaptors

e Multi-element coded lamps for increased element capacity and
automatic selection of next element

e Economical uncoded lamps Lamps must be manufactured by AA
supplier to ensure quality and support Warranty on hollow cathode
lamps must be at least 5000 mA hours or 12 months

Background Correction (flame operation)

High speed deuterium background corrector with 2 ms response
time required for accurate correction of fast background signals. Error
in correction to be < 2 % at 2 Abs. background to ensure accurate
correction of fast background signals. Specify performance achieved
Smith-Heiftje background correction is not acceptable due to the
slow speed of background correction Zeeman background correction
in flame operation is not acceptable due to the loss of sensitivity
Correction range 185 to 425 nm to total 2.5 absorbance Electronic
modulation with automatic gain attenuation for improved beam balance
The deuterium lamp must be certified as being user adjustable and
user replaceable without the need to remove instrument covers

Gas Control

Must provide following capabilities: Automatic changeover
between air and nitrous oxide flames Automatic flame ignition and
flame off sequencing Separate flame-on and flame-off buttons

Safety System

All'interlocks must be made without the use of connecting cables,
restraining wires or tools A minimum of 8 safety interlocks required,
monitoring:

e Burner type

¢ Burner installation
e |iquidtrap

e Pressure relief bung
e Flame operation

o Flame shield

e (xidant pressure

e Mains power Separate upper and lower flame shields required to
protect operator from heat and UV radiation Must allow external
adjustment of all burner controls An instrument chimney which
contains the nitrous oxide flame must also be provided

Flame Atomization System

Spraychamber Requirements

All gas hoses and connections must be made internally, to
minimize exposure of hoses to physical damage, corrosion, heat
and UV radiation Must be possible to remove and disassemble
in seconds, without special tools. Specify design elements which
contribute to rapid spraychamber clean-out Liquid trap must be fixed
to the spraychamber and the liquid level interlock must be an integral
part of the liquid trap Impact bead required with mechanism to allow
external adjustment (without tools) Impact bead must be available for
use with both air-acetylene and nitrous oxide-acetylene flames Must
be possible to install mixing paddles for improved mixing inside the
spraychamber and still retain use of the impact bead for improved
performance A pressure relief bung is required to relieve pressure in
case of flashback. The ejection of the burner and the use of restraining
cables or keys on the burner is not acceptable Spraychamber must
be capable of handling acids, alkalis and organic solvents. Specify
materials of construction. Aluminium or polypropylene construction is
not acceptable for this application. Must be fitted with an adjustable
nebulizer with inert capillary and venturi. Specify materials of
construction

Atomizer Mounting and Adjustment

Atomizer mounting mechanism should be suitable for flame, vapor
and graphite furnace Must allow rotation of the burner through a full
90 degrees without having to remove flame shields or extinguish the
flame

Flame Performance
Sensitivity
A minimum absorbance of 0.9 is required from a 5 mg/L copper

standard using an air-acetylene flame and aspirating at min. flow of
7.2 mL/min.

Precision

The percent relative standard deviation (%RSD) from ten 5 second
integrations must be equal to or better than 0.5% for the same 5 mg/L
copper solution aspirating at 5.0mL/min.

Data system

IBM-compatible PC with Intel processor (2 GHz), 2 GB RAM, min.
250 GB hard drive, 8x/4x/32x CD-RW (read/write), 17" color monitor
and graphics card supporting 1024 x 768 resolution, 16 bit sound
card and speakers, color printer, at least 1 USB port, 2 serial (RS 232)
ports, Windows 7 Professional operating system (Service Pack 1 or
later) installed, and PCI-IEEE interface card to allow control of the
spectrometer.

Software

The instrument control software must be a 64 bit system
operating under Microsoft Windows 7 operating system. Must provide
multi-tasking access to third party software applications including
spreadsheets, word processors etc

Quality Control

Must provide complete Quality Control software package that
includes the following minimum protocols: QC blank, QC standard, QC
spike, Duplicates, Precision (replicate %RSD), Correlation Coefficient
and Detection Limit tests. Each test should provide a choice of user
selected error action options, including Stop, Flag and continue, Retry,
Recalibrate and repeat, and Switch to next method. All data to be
automatically date and time stamped

Correction Capability

Weight, volume and dilution correction must be provided, with
ability to import sample labels and weight/volume/dilution correction
factors in ASCII format

Password Protection

The system must include some form of password management
including protection against modification and deletion of data, methods
and sequences

Sample Analysis

Full data editing of all solution results including calibration
standards is required After data editing, all results related to the edited
solution must be automatically updated. If a standard is altered, all
associated sample results must be recalculated Must also include the
ability to pause the run, analyze a “STAT” sample, and then continue
the run from last sample analyzed before the “STAT”.
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HELP System

Software must provide a comprehensive HELP system with context
sensitive content, including video and audio instruction on operation.
Help system must feature cross-referencing on key words and a
central index.

Data display

[t must be possible to simultaneously display signal graphics,
calibration graphics, current method summary and a report to screen,
allowing previous results from an automated determination to be
reviewed while the analysis is in progress Each solution result must
be displayed in large double height numbers indicating concentration,
mean and current absorbance and precision The current solution/
sample label must be indicated on the screen Overlay facilities for
samples and standards signal graphics -specify flexibility of overlay
modes Graphics cursor displaying atomic absorbance or intensity,
background, time, temperature and concentration required To meet
GLP chain of custody requirements all stored graphics must be
identified by their sample or solution label

Measurement Modes

In all peak measurement modes, data must be stored in both
height and area so that the peak measurement mode can be changed
after analysis. All associated sample results should be updated
automatically when changing the measurement mode. A different
number of replicates must be selectable for both standards and
samples Intelligent selection of measurement time based on precision
must be provided for flame, furnace and vapor modes

LIMS Support

[t must be possible to automatically direct data into a LIMS system
for real time data transfer. Sample labels and sample select marks
must also be transferable to the LIMS. Specify how this is achieved.

Calibration

Must support calibration with up to 10 standards in both normal
calibration and standard additions modes Standards must be randomly
selectable on a per method basis Separate calibration and sample
blanks must be provided Bracketing standards mode with two closely
spaced concentrations standards is required Recalibration and reslope
rates must be programmable separately for each method System
must provide a choice of least squares best fit calibration algorithms
including Linear, Quadratic and Cubic fits. Specify any additional
algorithms available Available calibration goodness of fit diagnostics
must include slope, X and Y intercepts, correlation coefficient, curve
equation coefficients and residuals. Specify any other curve fit
diagnostics supplied Built-in excessive curvature and inflection tests
must also be provided

Graphite Furnace System

Graphite furnace system to be integrated with the instrument and
allow multi-element atomic absorption determinations with deuterium
background correction. The graphite furnace system must include an
automatic sampler. Must be compatible with a range of accessories,
including High intensity boosted discharge hollow cathode lamps
and Vapor generation accessory (allowing unattended hydride
determinations to be performed). Specify how this requirement is
achieved.

Graphite Furnace Design

The graphite furnace must provide Constant Temperature within
the tube. Specify how this is achieved. Graphite furnace design must
have separate external and internal gas flows with 2 stage external gas
flow to enable reduction in gas consumption during analysis. Graphite
furnace design must provide for the option of video viewing inside the
graphite tube while the furnace is in operation. Specify how this is
achieved.

Graphite furnace temperature control must be achieved using
a predictive mechanism incorporating cooling water temperature
compensation. Temperature control systems utilizing optical sensors
are not acceptable due to the variable response as the tube ages.
Heating rates must be software controlled for reproducibility and to
minimize temperature overshoot. Maximum heating rate required 2000
°C/sec. System must provide 20 temperature program steps either
ramp or hold, with temperature programmable from 40 to 3000 °C in
1 ° increments. Must include interlocks on Inert gas pressure; Water
temperature & pressure; Transformer temperature and Graphite Tube
failure. Specify any additional safety interlocks provided Must provide
rapid release mechanism for easy tube replacement.

Performance

Lifetime of the graphite tube should exceed 5000 firings for an
aqueous Cu standard using an atomization temperature of 2300 deg.
C. Minimum absorbance of 0.15 required for 10uL injection of 25 ug/L
Cu standard

AutoSampler for Graphite Furnace Operation

Automatic syringe based autosampler required for graphite furnace
AAS operation. It must include the following capabilities: Solution
dispensing range from 1-70 microlitres with minimum injection
volume 1 microlitre and < 1 % repeatability of dispensed volume
Automatic preparation of 1-10 standards from a bulk standard for
standard additions and normal calibrations Automatic sample spiking
during analysis Automatic over range volume reduction of any sample
which is out of the calibration range. Specify how this is achieved. Must
provide min. sample capacity of 135 solutions with ability to exchange

carousels during analysis to extend capacity up to 999 samples It must
be possible to locate bulk standards, quality control test solutions and
modifiers in any sampler location. One litre capacity pressurized rinse
vessel required. Overflow rinse station design is required to ensure
internal and external rinsing of capillary Each solution collected in the
dispensing capillary must be separated by an air gap to avoid cross
contamination Injection Modes must include Multiple injection facility
with capability to inject up to 3 modifiers (either before, with or after the
sample); Heated Injection facility with programmable temperature from
40 - 200 deg. C and programmable injection rate.

After Sales Support

Specify name of local representative and support provided by them,
including number of staff available for nearest (or national) service
support Indicate what training or tutorials are provided at installation
Manufacturer's warranty on spectrometer and accessories must be a
minimum of 12 months Warranty must be unconditional including all
parts, travel and labour at no cost to customer If warranty is otherwise
limited indicate what is covered by warranty

Vapor Generation Accessory

Continuous flow vapor generation required for the determination of
Hg, As, Se, Sb, Te, Bi and Sn at ug/L concentrations. Construction must
allow rapid changeover between elements with conflicting chemistry
(e.g.: As and Hg). Changeover must be modular. Performance of the
system must allow 3 replicate readings to be achieved from 1 sample
using <8 mLs of sample with analysis time of 1 min. or better. Precision
from the 3 replicate readings must be 1 -2 % RSD

280 FS LOCK OUT -SPECIFICATION DOCUMENT FOR
ATOMIC ABSORPTION SPECTROMETER

Fully automated double beam spectrometer for fast multi-element
flame atomic absorption and emission determinations. The system
must be capable of determining at least 8 elements in a solution
before moving to the next solution. The flame stoichiometry must be
optimized for each element during these multi-element determinations.
Sample consumption should not exceed 12 mL for the determination
of 10 elements in 1 sample, using the same flame type, and should
achieve a maximum precision of 1 % RSD. Selected manufacturer
must be certified to 1SO 9001 standards. Please provide certificate
of registration for the manufacturer. The ability to purge the complete
interior of the instrument using a flow of clean air is mandatory to
exclude dust, dirt and acid fumes and maximize instrument life.

Optics

The optical system shall be fully reflective and shall not contain
any refractive components such as lenses and/or optical fibres to

ensure optimum transmission efficiency Optical components shall be
overcoated with quartz for protection and enhanced UV performance.
The optical system should be mounted on a rigid, cast metallic base
and be fully sealed from the ambient air to ensure long life. The optics
shall consist of 2 fixed light paths — one for the sample beam and
one for the reference beam. The ratio of the sample and reference
beam intensities shall be continuously monitored at the applied mains
frequency (50 or 60 Hz) as a minimum. The optics should utilize a
single beam splitter and a rotating mirror system to achieve the 2
fixed light paths. The performance of the optical system shall allow
the measurement of Cesium (Cs) at 852.1 nm and Arsenic (As) at
189.0 nm using normal hollow cathode lamps. Computer controlled
wavelength and slit selection with automatic peaking on each analytical
wavelength Wavelength repeatability + 0.035 nm or better Slit height
setting should be adjustable over range 0.1 — 1.0 nm plus at least one
reduced height slit should be available for graphite furnace operation
Light detection shall be accomplished using a single, selected
wide range photomultiplier tube covering the full wavelength range
Monochromator design should be based on a minimum focal length
of 330 mm and feature a Holographic grating with minimum of 1800
lines/mm and wavelength range from 185-900 nm

Lamp support

Support for eight lamps required. Lamps must be installed in
fixed positions and selected using a fast motorized mirror to enable
fast lamp selection Hollow cathode lamps shall be mounted using
industry standard octal bases without the need for clamps or leads The
lamp power supply must allow simultaneous operation of ALL lamps,
and provide option to leave lamps on or automatically switch off at
the end of analysis Lamps must be electronically modulated for better
sensitivity and extended lifetime System must be compatible with:

e (Coded lamps for automatic lamp recognition without adaptors

e Multi-element coded lamps for increased element capacity and
automatic selection of next element

e Economical uncoded lamps

e High intensity boosted discharge lamps for low noise and best
detection limits Lamps must be manufactured by AA supplier to
ensure quality and support

Background Correction (flame operation)

High speed deuterium background corrector with 2 ms response
time required for accurate correction of fast background signals. Error
in correction to be < 2 % at 2 Abs. background to ensure accurate
correction of fast background signals. Specify performance achieved
Smith-Heiftje or self reversal background correction is not acceptable
due to the slow speed of background correction Zeeman background
correction in flame operation is not acceptable due to the loss of
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sensitivity Correction range 185 to 425 nm to total 2.5 absorbance
Electronic modulation with automatic gain attenuation for improved
beam balance The deuterium lamp must be certified as being user
adjustable and user replaceable without the need to remove instrument
covers

Gas Control

Must be programmable (software controlled) for every element in
flame mode, including if multiple elements are sequenced together in
an automated determination Gas control must provide gas flow change
within 30 ms after selection of required flows Automatic changeover
between air and nitrous oxide flames Automatic flame ignition and
flame off sequencing Separate flame-on and flame-off buttons

Safety System

All'interlocks must be made without the use of connecting cables,
restraining wires or tools A minimum of 8 safety interlocks required,
monitoring:

e Burner type

¢ Burner installation
e |iquidtrap

e Pressure relief bung
e Flame operation

¢ Flame shield

e (Oxidant pressure

e Mains power Separate upper and lower flame shields required to
protect operator from heat and UV radiation Must allow external
adjustment of all burner controls An instrument chimney which
contains the nitrous oxide flame must also be provided

Flame Atomization System

Spray chamber Requirements

All gas hoses and connections must be made internally, to
minimize exposure of hoses to physical damage, corrosion, heat and
UV radiation Must be possible to remove and disassemble in seconds,
without special tools. Specify design elements which contribute to
rapid spray chamber clean—out Liquid trap must be fixed to the spray
chamber and the liquid level interlock must be an integral part of the
liquid trap Impact bead required with mechanism to allow external
finger adjustment (without tools) Impact bead must be available for
use with both air-acetylene and nitrous oxide-acetylene flames Must
be possible to install mixing paddles for improved mixing inside the
spray chamber and still retain use of the impact bead for improved
performance A pressure relief bung is required to religve pressure in
case of flashback. The ejection of the burner and the use of restraining

cables or keys on the burner is not acceptable Spray chamber must
be capable of handling acids, alkalis and organic solvents. Specify
materials of construction. Aluminium or polypropylene construction is
not acceptable for this application.

Must be fitted with an adjustable nebulizer with inert capillary and
venturi. Specify materials of construction

Atomizer Mounting and Adjustment

Atomizer mounting mechanism should be suitable for flame, vapor
and graphite furnace Must allow rotation of the burner through a full
90 degrees without having to remove flame shields or extinguish the
flame

Flame Performance
Sensitivity
A minimum absorbance of 0.9 is required from a 5 mg/L copper

standard using an air-acetylene flame and aspirating at min. flow of
7.2 mL/min.

Precision

The percent relative standard deviation (%RSD) from ten 5 second
integrations must be equal to or better than 0.5% for the same 5 mg/L
copper solution aspirating at 5.0mL/min.

Data system

IBM-compatible PC with Pentium 4 processor (2 GHz), 512 RAM,
min. 40 GB hard drive, 8x/4x/32x CD-RW (read/write), 17" color
monitor and graphics card supporting 1024 x 768 resolution, 16 bit
sound card and speakers, color printer, at least 1 USB port, 2 serial (RS
232) ports, Windows 7 Professional 64 bit operating system (Service
Pack 1) installed, and PCI-IEEE interface card to allow control of the
spectrometer.

Software

The instrument control software must be a 64 bit system operating
under Microsoft Windows 7 Professional operating system, and must
support two modes of operational sequencing:

e all elements determined sample by sample

e all samples determined element by element Must provide multi-
tasking access to third party software applications including
spreadsheets, word processors etc

Quality Control

Must provide complete Quality Control software package that
includes the following minimum protocols: QC blank, QC standard, QC
spike, Duplicates, Precision (replicate %RSD), Correlation Coefficient

and Detection Limit tests. Each test has error action options, including
Stop, Flag and continue, Retry, Recalibrate and repeat, and Switch to
next method. All data to be automatically date and time stamped

Correction Capability

Weight, volume and dilution correction must be provided, with
ability to import sample labels and weight/volume/dilution correction
factors in ASCII format

Password Protection

The system must include system password management including
protection against modification and deletion of data, methods and
sequences

Sample Analysis

Full data editing of all solution results including calibration
standards is required After data editing, all results related to the edited
solution must be automatically updated. If a standard is altered, all
associated sample results must be recalculated Must also include the
ability to pause the run, analyze a “STAT” sample, and then continue
the run from last sample analyzed before the “STAT”.

HELP System

Software must provide a comprehensive HELP system with context
sensitive content, including video and audio instruction on operation.
Help system must feature cross-referencing on key words and a
central index.

Data display

It must be possible to simultaneously display signal graphics,
calibration graphics, current method summary and a report to screen,
allowing previous results from an automated determination to be
reviewed while the analysis is in progress Each solution result must
be displayed in large double height numbers indicating concentration,
mean and current absorbance and precision The current solution/
sample label must be indicated on the screen Overlay facilities for
samples and standards signal graphics -specify flexibility of overlay
modes Graphics cursor displaying atomic absorbance or intensity,
background, time, temperature and concentration required To meet
GLP chain of custody requirements all stored graphics must be
identified by their sample or solution label

Measurement Modes

In all peak measurement modes, data must be stored in both height
and area so that the optimum measurement mode can be reviewed at
a later time A different number of replicates must be selectable for
both standards and samples Intelligent selection of measurement time

based on precision must be provided for flame, furnace and vapor
modes

LIMS Support

It must be possible to automatically direct data into a LIMS system
for real time data transfer. Sample labels and sample select marks
must also be transferable to the LIMS.

Calibration

Must support calibration with up to 10 standards in both normal
calibration and standard additions modes is required Standards must
be randomly selectable on a per method basis Separate calibration and
sample blanks must be provided Bracketing standards mode with two
closely spaced concentrations standards is required Signal Expansion
factor of 0.1-100 available in all calibration modes Recalibration and
reslope rates must be programmable separately for each method
System must provide a choice of least squares best fit calibration
algorithms including Linear, Quadratic and Cubic fits. Specify any
additional algorithms available Available calibration goodness of
fit diagnostics must include slope, X and Y intercepts, correlation
coefficient, curve equation coefficients and residuals. Specify any
other curve fit diagnostics supplied Built-in excessive curvature and
inflection tests must also be provided

After Sales Support

Specify name of local representative and support provided by them,
including number of staff available for nearest (or national) service
support Indicate what training or tutorials are provided at installation
Manufacturer's warranty on spectrometer and accessories must be a
minimum of 12 months Warranty must be unconditional including all
parts, travel and labour at no cost to customer If warranty is otherwise
limited indicate what is covered by warranty

AA 55 LOCK OUT - SPECIFICATION DOCUMENT FOR
ATOMIC ABSORPTION SPECTROMETER

Semi automated double beam spectrometer for multi-element
flame atomic absorption and emission determinations. Selected
manufacturer must be certified to 1SO 9001 standards. Please
provide certificate of registration for the manufacturer. The ability to
purge the complete interior of the instrument using a flow of clean
air is mandatory to exclude dust, dirt and acid fumes and maximize
instrument life.

After Sales Support

Specify name of local representative and support provided by them,
including number of staff available for nearest (or national) service
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support Indicate what training or tutorials are provided at installation
Manufacturer’s warranty on spectrometer and accessories must be a
minimum of 12 months Warranty must be unconditional including all
parts, travel and labour at no cost to customer If warranty is otherwise
limited indicate what is covered by warranty

Optics

The optical system shall be fully reflective and shall not contain
any refractive components such as lenses and/or optical fibres to
ensure optimum transmission efficiency Optical components shall be
overcoated with quartz for protection and enhanced UV performance.
The optical system should be mounted on a rigid, cast metallic base
and be fully sealed from the ambient air to ensure long life. The optics
shall consist of 2 fixed light paths — one for the sample beam and
one for the reference beam. The ratio of the sample and reference
beam intensities shall be continuously monitored at the applied mains
frequency (50 or 60 Hz) as a minimum. The optics should utilize a
single beam splitter and a rotating mirror system to achieve the 2
fixed light paths. The performance of the optical system shall allow
the measurement of Cesium (Cs) at 852.1 nm and Arsenic (As) at
189.0 nm using normal hollow cathode lamps. Computer controlled
wavelength and slit selection with automatic peaking on each
analytical wavelength Wavelength repeatability + 0.040 nm or better
Slit height setting should be adjustable over range 0.2 — 1.0 nm plus
at least one reduced height slit should be available for graphite furnace
operation Light detection shall be accomplished using a single,
selected wide range photomultiplier tube covering the full wavelength
range Monochromator design should feature a Holographic grating
with minimum of 1200 lines/mm

Lamp support

Support for minimum of two lamps required with automatic selection
of the operating lamp Lamps must be installed in fixed positions using
industry standard octal bases without the need for clamps or leads The
lamp power supply must allow simultaneous operation of ALL lamps,
and provide option to leave lamps on or automatically switch off at
the end of analysis Lamps must be electronically modulated for better
sensitivity and extended lifetime System must be compatible with:

e (oded lamps for automatic lamp recognition without adaptors

e Multi-element coded lamps for increased element capacity and
automatic selection of next element

e Economical uncoded lamps Lamps must be manufactured by AA
supplier to ensure quality and support Warranty on hollow cathode
lamps must be at least 5000 mA hours or 12 months

Background Correction (flame operation)

High speed deuterium background corrector with 2 ms response
time required for accurate correction of fast background signals. Error
in correction to be < 2 % at 2 Abs. background to ensure accurate
correction of fast background signals. Specify performance achieved
Smith-Heiftje background correction is not acceptable due to the
slow speed of background correction Zeeman background correction
in flame operation is not acceptable due to the loss of sensitivity
Correction range 185 to 425 nm to total 2.5 absorbance Electronic
modulation with automatic gain attenuation for improved beam balance
The deuterium lamp must be certified as being user adjustable and
user replaceable without the need to remove instrument covers

Gas Control

Must provide following capabilities: Automatic changeover
between air and nitrous oxide flames Automatic flame ignition and
flame off sequencing Separate flame-on and flame-off buttons

Safety System

All'interlocks must be made without the use of connecting cables,
restraining wires or tools A minimum of 8 safety interlocks required,
monitoring:

e Burner type

¢ Burner installation
e liquid trap

e Pressure relief bung
e Flame operation

¢ Flame shield

e (xidant pressure

e Mains power Separate upper and lower flame shields required to
protect operator from heat and UV radiation Must allow external
adjustment of all burner controls An instrument chimney which
contains the nitrous oxide flame must also be provided

Flame Atomization System

Spraychamber Requirements

All gas hoses and connections must be made internally, to
minimize exposure of hoses to physical damage, corrosion, heat
and UV radiation Must be possible to remove and disassemble
in seconds, without special tools. Specify design elements which
contribute to rapid spraychamber clean-out Liquid trap must be fixed
to the spraychamber and the liquid level interlock must be an integral
part of the liquid trap Impact bead required with mechanism to allow

external adjustment (without tools) Impact bead must be available for
use with both air-acetylene and nitrous oxide-acetylene flames Must
be possible to install mixing paddles for improved mixing inside the
spraychamber and still retain use of the impact bead for improved
performance A pressure relief bung is required to relieve pressure in
case of flashback. The ejection of the burner and the use of restraining
cables or keys on the burner is not acceptable Spraychamber must
be capable of handling acids, alkalis and organic solvents. Specify
materials of construction. Aluminium or polypropylene construction is
not acceptable for this application.

Must be fitted with an adjustable nebulizer with inert capillary and
venturi. Specify materials of construction

Atomizer Mounting and Adjustment

Atomizer mounting mechanism should be suitable for flame and
vapor. Must allow rotation of the burner through a full 90 degrees
without having to remove flame shields or extinguish the flame

Flame Performance

Sensitivity

A minimum absorbance of 0.9 is required from a 5 mg/L copper
standard using an air-acetylene flame and aspirating at min. flow of
7.2 mL/min.

Precision

The percent relative standard deviation (%RSD) from ten 5 second
integrations must be equal to or better than 0.5% for the same 5 mg/L
copper solution aspirating at 5.0mL/min.

User interface

System must feature an integral LCD screen and built-in keyboard
to allow stand alone operation LCD screen must display sample results
from flame and vapor modes with sample labels in the left hand column,
concentration results, precision (% RSD) and mean absorbance
for the selected element in the other columns. During analysis, the
LCD screen should display a real time absorbance bar with display
of current element, conc./Abs. and precision The keyboard should
include dedicated keys for major functions such as ‘Read’, ‘Optimize’
and ‘Calibrate’” Interface must be switchable to enable display in
alternate languages. As a minimum, the following languages should be
supported -English, French, German, Italian, Spanish and Japanese
(Katakana). Specify any other languages supported. Must provide the
option to use an external PC for instrument control by connecting a
compatible PC with a compatible interface card, interfacing cable and
software application for instrument control

Measurement Modes

User should be able to specify the number of replicates measured
Intelligent selection of measurement time based on precision must be
provided for flame and vapor modes

Calibration

Must support calibration with up to 5 standards. The number
of standards used must be method selectable Separate calibration
and sample blanks must be provided Must be possible to perform
a Reslope standard measurement, repeat individual standards or
perform a complete Recalibration at any time Built-in upward and
excessive curvature, slope and inflection tests for the calibration
must be provided Must be possible to display the calibration graph on
screen to check fit and linearity. A cursor must be provided to enable
absorbance and concentration to be read from the calibration.

Methods

All recommended method parameters to be recalled after selecting
an element for analysis Interface must provide capability for method
storage. Specify the maximum number of methods that can be stored

Reports

Must be possible to output results to a compatible printer during
analysis Must support output in printer and LIMS file formats for
gasy transfer of data to other applications Reports should include
as a minimum calibration data, instrument parameters, all replicate
readings, mean concentration, mean absorbance and precision (%
RSD) for each sample

Errors and Help System

Status of instrument must be continuously displayed to the
operator. The use of icons to achieve this are acceptable

On-line Cookbook

Method parameters “cookbook” information must be provided for
gach element. This should include details of alternate wavelengths that
are available

Vapor Generation Accessory
Continuous flow vapor generation required for the determination of
Hg, As, Se, Sb, Te, Bi and Sn at ug/L concentrations.

Construction must allow rapid changeover between elements with
conflicting chemistry (e.g.: As and Hg). Changeover must be modular.
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Performance of the system must allow 3 replicate readings to be
achieved from 1 sample using < 8 mLs of sample with analysis time
of 1 min. or better. Precision from the 3 replicate readings must be
1-2%RSD

AA 240 ZEEMAN - SPECIFICATION DOCUMENT FOR
ATOMIC ABSORPTION SPECTROMETER

Fully automated spectrometer for multi-element determination
using the Zeeman graphite furnace atomic absorption technique.

Selected manufacturer must be certified to 1ISO 9001 standards.
Please provide certificate of registration for the manufacturer.

The ability to purge the complete interior of the instrument using a
flow of clean air is mandatory.

Optics

The optical system shall be fully reflective and shall not contain
any refractive components such as lenses and/or optical fibres to
ensure optimum transmission efficiency Optical components shall
be overcoated with quartz and mounted on a rigid, metallic base and
fully sealed from the ambient air to ensure long life. The optics shall
consist of a single fixed light path with a high efficiency polarizer. The
performance of the optical system shall allow the measurement of
Cesium (Cs) at 852.1 nm and Arsenic (As) at 189.0 nm using normal
hollow cathode lamps.

Monochromator

Czerny Turmer 0.25 m focal length monochromator with
microstepping driver for enhanced resolution Holographic grating
with minimum of 1200 lines/mm required Wavelength range 185-900
nm Computer controlled wavelength and slit selection with automatic
peaking on each analytical wavelength Wavelength repeatability + 0.040
nm or better Slits of 0.2, 0.5 and 1.0 nm full height plus a minimum
of a single 0.5 nm reduced height slit (for graphite furnace operation)
required. Specify any other slits provided Light detection shall be
accomplished using a single, selected wide range photomultiplier tube
covering the full wavelength range

Lamp support

Support for a minimum of four lamps required. Lamps must be
mounted in fixed positions as conventional rotating turrets are too
slow and the vibration may reduce lamp life. Lamp selection should be
achieved using a fast motorized mirror, enabling fast lamp selection.
Hollow cathode lamps shall be mounted using industry standard
“octal” based hollow cathode lamps without the need for clamps or
leads The system must be capable of supporting high intensity lamp
operation without requiring an external lamp power supply. Specify how

this is achieved. Lamps must be electronically modulated for better
sensitivity and extended lifetime System must be compatible with:

e (Coded lamps for automatic lamp recognition without adaptors

e Multi-element coded lamps for increased element capacity and
automatic selection of next element

e Economical uncoded lamps

¢ High intensity boosted discharge lamps for low noise and best
detection limits Lamps must be manufactured by AA supplier to
ensure quality and support Warranty on hollow cathode lamps must
be at least 5000 mA hours or 12 months

Graphite Furnace Operation

When operating in graphite furnace mode, system must be
integrated with the instrument and allow multi-element atomic
absorption determinations with Zeeman background correction. The
graphite furnace system must include an automatic sampler.

Background  Correction (Zeeman Graphite  furnace
operation)

AC Zeeman background correction is required over the wavelength
range from 185-900 nm to 2.5 absorbance units for the background
signal. Configuration must be based on the transverse Zeeman effect.
Magnet field strength must be variable and PC controlled over range
from 0.1-0.8 Tesla, enabling optimization of sensitivity for extended
range capabilities and reduced interferences. Stray magnetic levels
must comply with the guidelines established by the International Non-
lonizing Radiation Committee of the International Radiation Protection
Association for occupational exposure to stray magnetic fields. System
must provide Zeeman background correction at least twice the applied
mains frequency for best background correction accuracy. Specify the
actual data collection frequency Time separation between background
and total absorbance measurements should < 5 milliseconds. A three
point polynomial interpolation routine must be applied to the collected
background signal points to improve background correction accuracy.
Linear interpolation (two point averaging) is not acceptable. Specify the
interpolation procedure used Magnet power supply must be stabilized
against mains voltage variations and coils sealed against moisture
and corrosive vapors Magnet temperature must be safety interlocked
to prevent overheating

Graphite Furnace Design

The graphite furnace must provide a Constant Temperature
Zone within the tube. Graphite furnace design must feature separate
external and internal gas flows with 2 stage external gas flow to enable
reduction in gas consumption during by reducing gas flows during
the long dry stage of the temperature program. Graphite furnace

design must provide capability for viewing images from the inside
the graphite tube while the furnace is in operation. Specify how this
is achieved. Graphite furnace temperature control must be achieved
using a predictive mechanism incorporating cooling water temperature
compensation. Systems utilizing optical feedback are not acceptable
due to the variation in response as the tube ages. Heating rates must
be software controlled for reproducibility and to minimize temperature
overshoot. Maximum heating rate required 2000 °C/sec. System
must provide 20 temperature program steps either ramp or hold, with
temperature programmable from 40 to 3000 °C in 1 ° increments.
Must include interlocks on Inert gas pressure; Water temperature &
pressure; Transformer temperature; Graphite Tube failure and Zeeman
magnet temperature. Specify any additional safety interlocks provided
Must provide rapid release mechanism for easy tube replacement.

AutoSampler for Graphite Furnace Operation

Automatic precision syringe based sampler to be provided for
use with the graphite furnace AAS. This must include the following
capabilities: Dispensing range from 1-70 microlitres with minimum
injection volume 1 microlitre and < 1 % repeatability of dispensed
volume Automatic preparation of 1-10 standards from a bulk standard
for standard additions and normal calibrations Automatic sample
spiking during analysis Automatic over range volume reduction of
any sample which is out of the calibration range. Specify how this
is achieved. Must provide min. sample capacity of 55 solutions with
ability to exchange carousels during analysis to extend capacity to 999
samples and capability to extend carousel capability to at least 130
solutions. It must be possible to locate bulk standards, quality control
test solutions and modifiers in any sampler location. One litre capacity
pressurized rinse vessel required. Overflow rinse station design
required to ensure internal and external rinsing of capillary Each
solution collected in the dispensing capillary must be separated by
an air gap to avoid cross contamination Injection Modes must include
Multiple injection facility with capability to inject up to 3 modifiers
(either before, with or after the sample); Heated Injection facility with
programmable temperature from 40 — 200 deg. C and programmable
injection rate.

After Sales Support

Specify name of local representative and support provided by them,
including number of staff available for nearest (or national) service
support Indicate what training or tutorials are provided at installation
Manufacturer’s warranty on spectrometer and accessories must be a
minimum of 12 months Warranty must be unconditional including all
parts, travel and labour at no cost to customer If warranty is otherwise
limited indicate what is covered by warranty

Data system

System must be capable of being controlled from an external
IBM-compatible PC with Intelprocessor (2 GHz), 2 GB RAM, min. 250
GB hard drive, 8x/4x/32x CD-RW (read/write), 17" color monitor and
graphics card supporting 1024 x 768 resolution, 16 bit sound card and
speakers, color printer, at least 1 USB port, 2 serial (RS 232) ports,
Windows 7 Professional operating system (Service Pack 1) installed
using PCI-IEEE communications for instrument control.

Software

The instrument control software must be a 64 bit system operating
under Microsoft Windows 7 operating system, and must support two
modes of operational sequencing:

o all elements determined sample by sample

e all samples determined element by element Must provide multi-
tasking access to third party software applications including
spreadsheets, word processors etc

Quality Control

Must provide complete Quality Control software package that
includes the following minimum protocols: QC blank, QC standard, QC
spike, Duplicates, Precision (replicate %RSD), Correlation Coefficient
and Detection Limit tests. Each test has error action options, including
Stop, Flag and continue, Retry, Recalibrate and repeat, and Switch to
next method. All data to be automatically date and time stamped

Correction Capability

Weight, volume and dilution correction must be provided, with
ability to import sample labels and weight/volume/dilution correction
factors in ASCII format

Password Protection

The system must include system password management including
protection against modification and deletion of data, methods and
sequences

Sample Analysis

Full data editing of all solution results including calibration
standards is required After data editing, all results related to the edited
solution must be automatically updated. If a standard is altered, all
associated sample results must be recalculated Must also include the
ability to pause the run, analyze a “STAT” sample, and then continue
the run from last sample analyzed before the “STAT”.
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HELP System

Software must provide a comprehensive HELP system with context
sensitive content, including video and audio instruction on operation.
Help system must feature cross-referencing on key words and a
central index.

Data display

[t must be possible to simultaneously display signal graphics,
calibration graphics, current method summary and a report to screen,
allowing previous results from an automated determination to be
reviewed while the analysis is in progress Each solution result must
be displayed in large double height numbers indicating concentration,
mean and current absorbance and precision The current solution/
sample label must be indicated on the screen Overlay facilities for
samples and standards signal graphics -specify flexibility of overlay
modes Graphics cursor displaying atomic absorbance or intensity,
background, time, temperature and concentration required To meet GLP
chain of custody requirements all stored graphics must be identified
by their sample or solution label and all data (including sample labels)
should be stored in a single data file.

Measurement Modes

In all peak measurement modes, data must be stored in both height
and area so that the optimum measurement mode can be reviewed at
a later time A different number of replicates must be selectable for
both standards and samples Intelligent selection of measurement time
based on precision must be provided for flame, furnace and vapor
modes

LIMS Support

[t must be possible to automatically direct data into a LIMS system
for real time data transfer. Sample labels and sample select marks
must also be transferable to the LIMS.

Calibration

Must support calibration with up to 10 standards in both normal
calibration and standard additions modes is required Standards must
be randomly selectable on a per method basis Separate calibration and
sample blanks must be provided Bracketing standards mode with two
closely spaced concentrations standards is required Signal Expansion
factor of 0.1-100 available in all calibration modes Recalibration and
reslope rates must be programmable separately for each method
System must provide a choice of least squares best fit calibration
algorithms including Linear, Quadratic and Cubic fits. Specify any
additional algorithms available Available calibration goodness of
fit diagnostics must include slope, X and Y intercepts, correlation
coefficient, curve equation coefficients and residuals. Specify any
other curve fit diagnostics supplied Built-in excessive curvature and
inflection tests must also be provided

AXNUNEHTUIH 3NEMEHTUIAH aHanu3
XUAR3T Oaraxyyaaap LWNHXSX
ANIEMEHTUIAT TOOT XapbLlyynaH

Xapyymx 6aiiHa.

9Haxyy 6yayyBy 3yparHaac
NEMEHTIH aHanm3
TOZOPX0IANA0r annaparyyabiH
LUMHXUATI3HMIA HApUABYNANbIH
TYBLUHWIAT XapyymK 6aitHa.
ICP-OES TepnuitH 6araxHs
XYBb/l 3IEMEHTUIAH TOAOPXOANOX
aryynamx ppb 6ytoy pg/l
X3MX33H 007HO.

WHOYKLUUAH X0N1B00CT NNA3MBbIH CMEKTPOMETP
(ICP-0ES)

WHoykumith xon6ooct nnasm (ICP)-biH CNEKTPOMETP Hb aTOMbIH 3MUCCHIAH CMEKTPHIAH
IPUMMIAT X3MXKIX 3ap4iM [33p CYYpUicaH OpHUH YEWAH XUMUIAH LUNHXWAT3HWIA aprblH HIraH
xaparcan tom. ICP-uitH apra 6on 6aiiranuitH 60100 30XMOMON apraap rapraH aBcaH amap Y
Matepuanbii O3KUHA aryynargax 70 — aag XMMUIAH 3NIEMEHTYYAMIAT LWMHXNAX 60N0LOOTON.
TyYHUA [aByy Tan Hb OYX SNEMEHTUVH LUIMHXUITIr XUAXA33 APrOH XWIAr aluurnagar, smap HaraH
NEMEHTUAr H3 OYPUIAH LONMMUOHbI YpTah TOLOPXOWMK Yajax, WX3HX 3NEMEHTYYAUAH XyBbA
XaMXNX xa3raap Hb 1-100r/n Gaiix Hb 3n6ar. bypaH aHanuabir epaee 1 30 CeKyHAbIH Xyrauaanz
0.5 MA [39X 3apLyynaH ryinuatraHa. ICP-1itH 133X Hb ycaH yycmMan, CyCrneH3 Xan6apraii baix
06ree[ Xapsaa Myy yycaar 00auc 601 HapuitH HyHTar 6aimx 60MHo. [133X Hb 0.3 — 1.5 1/MUH-bIH
XyP/Tail aproHbl yperanaap 36er/eH rofbiH X00M0VH [133/] X3C3IT ererieHe. XypaanaH Oyi op4Hbl,
TEONOrMIAH MeH OMOMOMMIAH [33KHYYAMAr YyCraH 3afiacHbl [apaa 3NEMEHTUIAH LWUHXINr3ar
TYALATIH3.

LLIMHXN3X 3NEMEHTHIH TOO

ICP-MS N 78
[CP-0ES N 75
MP-AES I 75
SAAET I — 45
SAAF I s . 69
Hydrures = 8

0 10 20 30 40 50 60 70 80

ICP—iir baranuitH apasc Xyapyyad, Xepc, y¢, apasc Aasc, ypraman 6a aMbTHbl 37 3CHIH
IPACUIAH LINHXMATI3 MBH TE0XUMI, MUHEPANOri, O CyAnan, Man ax axyi, 3KONoruiH Xumu,
0O0NIOH XYP33naH Oyii OPYHbl CydanraaHd epreH xaparnaranar 6aitHa. TyyHunsH AAC — aap
TOZOPXOANAOITYIA XyXap, 60p, ocdop, TUTAH, LMPKOHW 33pruidr 4 TOAOPXOMAMK 600X AaByy
TanTan Kom.

TOA0PXO0INOX KOHLIEHTPALM

ICP-MS DDEM
|CP-0ES CoD
MP-AES
SAAET PSD
I

SAAF SIPS
I

SIPS
L

1 10 100 1 10 100 1 10 100 1000 1

< M > M 5 W 5
ng/L mg/L ng/L
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Agilent — ICP-0ES 6araHbl TyyxaH 3amHan

Tanxnar 6a PaguanbiH
3areBapyys 60MOMXTOWN.
Bakyym 605110H XuiiH
L3B3PN3ryMmH onNTuK.

Liberty Series Il

©HAep HapuiBunanTtan

pagvans gapaanan L &
Gyxuit ICP-AES Garax ~
Liberty
i

1995

High QE PMT uapyynsruraii.

1991

ZLERIZ GV

LANXUAL XAMIUIAH BATA
X3MXKA3TaM Hb
3aif Tan6air XaMHaHa

BAWHIbIH TOrTBOPTOM
PAOVO JABTAMX
LLIMHXUNrasr yaaaH xyrauaaua
TOITBOPTOM ABYYnax

X9BT39 bAMBAP

XaLyy A3aXYYAMIAr WMHXNIXA33
Malll CaiiH y3yynantyyauir
raprax Yyagpaprai

LLYYQ YT CPAAL, AXXUNITYYNAX
XypAaH acHa,

Y3yynanTyyauiiH JasTamx
TOrTBOPTO# GaitHa

N199)X OPYYJIAX CUCTEMUMT
X0J160X04 AMAPXAH
XypaaH acHa

Xampa 3apaan
MynuaTran caH
Axunnaxag xan6ap

Agilent 5100 ICP-OES

SVS2-aap gamxyynaH
rapuy caMxupcaH

P ore 710/720/730

CCD MNateHTTaM

Vista PRO & MPX

#1 6opnyynargcaH ICP-OES.
Vista Chip CCD unpyynarutaii. 201 4

2006
1998-2000

DSC BYXWI SVDV TEXHOMOTU
Har yaaaruitH xamxuntaap 60ruHo
XyrauaaHpa HapuiiB4nan eHaepTaii
LWMHXWAFIar rYALATIaHI

YXAAJIAT 3JIEKTPOHUK
CUCTEM

BaraxHbl 9BAPANHIAr GaracraHa

BYX XONBONITYYLAL XYPIX3 [
XAJBAP

3acBap yAn4unrasr Xuixag
acyynanryi

HACOC Hb 133X BOJIOH
MAHAHXYYTIATYU[ OUPXOH
J[13aXWiir Maw XypjaH TaTax,
GYT33MXMIAT HIMATAYYNHI

5110 ICP-0ES

AxunenTuitn 5110 ICP — OES 6arax Dechroic Spectral Combiner (DSC) TexHonoruToit y4paac
HAraH 33par Laupar 600H TAHXNATWIAH Aaryy xamxuntyyauir xuiipar. 5110 ICP-OES 3areap Hb
60co0 GaripnacaH 6ambapTail, Xuil OrT X3p3arnaxryi, eHaep xypaHbl VistaChip Il getextopToil
60/1ICHOOP X3MXUNTUAH HAPUABHNANT COPOT HOMBB Y3YYNAXTYIAraap TEBOITAN J3RKYY AN 4 raCaH
55% xyptan xypaaH xyrauaaHa 50% xyptan 6ara aprod XuiH 3apuyynantrairaap WAHXWraar
TYALITTIH3.

OHLmor y3yynantyya

e llauparvitH 60N0H TAHXNIMUIAH Jaryy XaMXUNTURAT HIr3H 33Dp3r XuiAX oHLron Dichronic
Spectral Combiner (DSC) 6yxuii ICP-OES-nitH WWHXMAT33 Maw 60rMHO Xyralaaxa
TYAL3TrIHI

e CoHronToop aBax OOMOMXKTOM X66C OPOXbIF XSHAAar LWMHXWMTI3HAA Mall eHAep
HapuiiB4nanbIr y3yynax CaibkpyyncaH Xasxnaruid Cuctemuiir (Advanced Valve
System, AVS) awwrnacHaap A39XWAr GaraXuHa Opyynax, TOTTBOPXKYyNax, yraax
3ainaxaj 3aplyynax xyrauaar 6aracrax 6araxHbl OYTaMXUAT HAMArYYN3H, OaraXuiar
AXUNyynaxaza rapax 3apanbir 6oautoiiroop 6aracraHa

e OHA6p MaTpuuaac SxNn3af YypLigar, OpraHuk yycrardyyd Xypran WUHXNIX3[ ToBerTal
J39KYYA30 60C00 TIHXNIMNAH 6ambapaap XaMKUATAAT XUIAH3

e XamruitH 6at bex nnasmar raprax xaryy TensuiiH RF cuctemuiiH a4aap ypt xyrauaaHbi
LUIVHXUNTI3HWIA SBLLIT TOTTBOPTON, HanaBapTal Gaiinraqa

e barakHbl NporpaMM Hb alnrnaxan 3HruiH, xanbap 06reef TyXailH LWMHXWUATI3HUNA
apraqnang 30puyncaH yxaanar LUWALINTIA y4paac alWmMrnantbiH Cyprant Har ux
LIaapAAXrynrasp LUWHXUNr33r XMAX GONOMXKTON.

e Yxaanar ICP akcnepTuitH nporpamm xaHramx 60noH DSC TexHONOrWiiH TycnamxTaiiraap
LIMHXMNT33HNI apradnasblr XeNKYYnax SBLaj TaaMarnax, Ta3HIraN3ax acyyanbir 6ypaH
apUITax YafcaH.

e IntelQuant rOpUMbIH YE[ LIMHXUAr3aHAA apraqnanbir xan6apLuyymk, Mail 60ruHo
XyrauaaHa [OdKAUr YHIMX Ya[BapTail OONCOH y4paac AIMKUHE aryynarpax 6yx
ANEMEHTYYANIAT HAT yaarvitH YHLLIUNTaap UIpyynax 60JHo.

e 5110 MOAEN Hb YSH rypBaH AH3bIH TOXUPYyNratain 6airaa, yyra: Synchronous Vertical
Dual View, Vertical Dual View, Radial Dual Veiw.
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Agilent 5110 ICP-OES

The fastest,
most precise
ICP-OES...ever.

The Agilent 5110 ICP-OES revolutionizes ICP-
OES analysis-designed to run your samples
faster, using less gas, without compromising
performance on your toughest samples.
Innovative and unique technologies, and
vertical torch on all configurations, enable
uncompromised robustness for axial and radial
measurements at the same time.

Intelligent hardware and software take the
guess work out of method development
ensuring stable, accurate, and reproducible
performance.

fi Agilent ("’:"

v The SYNCHRONOUS VERTICAL DUAL VIEW (SVDV) configuration is four instruments in one; able
to run in axial, radial, vertical dual view and synchronous vertical dual view modes.

v Unigue DICHROIC SPECTRAL COMBINER (DSC) technology delivers the fastest analyses and the
lowest gas usage per sample.

v The VERTICAL DUAL VIEW (VDV) configuration offers a robust vertical torch and high throughput
and is upgradable onsite to the SVDV configuration if your lab throughput demands increase.

v The 5110 is also available in a RADIAL VIEW (RV) only configuration, ideal for labs needing a fast,
high performance radial ICP-OES.

COMMON CONFIGURATIONS FOR SPECIFIC APPLICATIONS

AXnIeHT koMnaHui 2015-2016 OHbl ATOMbIH CMEKTPOCKOMUAH TOHOT TOXEB8POMMXUNH MHIYNSIACIH
KaTanormr Tyc HYYPHWIA [00A4 X3acarT 6awnraa http./www.chem.agilent.com/Library/catalogs/
Public/5991-5455EN_Spectroscopy_Catalog_LR.pdf nMHK3p Op>)K TaTax aB4, TaHW/ILAaX 60NOMXKTON.
KaTanoruinH aryynrag;

+ BaraxkHbl axkmunnax Hexuen

« Waapanaratan TexHUK y3yynantyya

+ baraHyyapblH COHMONTbIH 36B XMAX 36BIBMXK

* XUMWIAH HaraayyauMnr OHOLLNOX apraynan 3apar 6artcaH 6aiHa.

5110 SVDV ICP-OES 5110 VDV ICP-OES 5110 RV ICP-OES
Enylronmental samples Biodiesel sample Lubricant oil samples
(soil, water, etc)
Food and agriculture samples .
. : . Pharmaceutical samples
(soil, water, plant and animal materials)
Mineral and geochemical samples
INSTRUMENT HARDWARE
e | v One-piece quartz tube, polymer base, plug and play vertical torch on all instrument configurations.
-% v The simple and effective torch loader mechanism automatically aligns the torch and connects gases for
2 fast start up and reproducible performance.
g v Once the torch is loaded, no further alignment or adjustment is required.
'E v Optional torch configurations are available for other applications (organic solvents, volatile organic solvents,
E. hydrofluoric acid resistant, high solids), along with optional demountable torches.
& | v/ Glass concentric nebulizer, and glass cyclonic double pass spray chamber with ‘ball and socket’ connection
»n = i
to the bottom of the torch injector for easy setup and maintenance.
All plasma related gas flows are computer controlled, using high precision Mass Flow Controllers:
o | v Plasmagas 8-20 L/min in 0.1 L/min increments, default setting 12 L/min
% v Augxiliary gas 0-2.0 L/min in 0.071 L/min increments, default setting 1.0 L/min
8 | v Nebulizer gas 0-1.5 L/minin 0.07 L/min increments, default setting 0.7 L/min
§ v Make up gas 0-2.0 L/min in 0.07 L/min increments (used for optional accessories)
v Option gas (argon/oxygen blend), added as percent of auxiliary gas (0-2.0 L/min) via software (used for
some organic solvent applications)
v 27 MHz Solid State, maintenance free, water cooled RF generator.
v Power output of 700-1500 W in 10 W increments.
_ | v Robust free running design rapidly reacts to changes in plasma load, providing stable and consistent power
% supply into the plasma when switching between samples of high or varying matrix.
E v Coupling efficiency of more than 75%. P
& | v Power output stability is better than 0.1%.
& | v Allconfigurations feature a vertical torch allowing you to measure the most challenging samples — from
high matrix to volatile organic solvents.
v The vertical torch and solid state RF generator allow uncompromised, robust measurements on tough
samples with less cleaning, less downtime and less replacement torches.
Vertical dual view pre-optics allow axial and radial plasma viewing from the vertical torch.
Unique Dichroic Spectral Combiner (DSC) technology allows you to run axial and radial view analysis at the
g same time in SVDV mode, for the fastest analysis and lowest gas usage.
‘g Cooled Cone Interface (CCl) prevents the cooler plasma tail from being viewed by the optics when viewing
» | axially, reducing interferences and increasing linear dynamic range.
,§ Three configurations, all featuring a vertical torch, and four viewing modes are available:
8‘ v SVDV configuration: Radial Mode, Axial Mode, VDV Mode, SVDV Mode
v VDV configuration: Radial Mode, Axial Mode, VDV Mode
v RV configuration: Radial Mode
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INSTRUMENT HARDWARE

The VistaChip Il detector is a high speed, continuous wavelength coverage CCD detector with anti blooming
protection on every pixel. It is a zero gas consumption design and enables fast warmup, high throughput, high
sensitivity and largest dynamic range.

v Utilizing Image Mapping Technology (I-MAP), the photosensitive pixels are arranged to exactly match
the image from the echelle optics. This provides full wavelength coverage from 167-785 nm on a single
detector, from a single entrance slit. The detector is mounted on a triple-stage Peltier device and cooled to
-40 BC for low dark current and noise

Live export of data to spreadsheet
Oxygen addition

.
% v Adaptive Integration Technology (AIT) allows intense and trace signals to be measured simultaneously
% at the optimum signal to noise ratio. AIT automatically allocates a pixel read time to each of the selected
° wavelengths more intense peaks are allocated shorter integration times and less intense peaks are
8 allocated longer times. Unlike conventional simultaneous systems which sequence these read steps, AIT
o can conduct these readings at the same time providing true simultaneous measurement.
v The VistaChip Il features the fastest available read-out speed of any spectroscopic CCD detector — with a 1
MHz clocking speed to process pixels. Total read-out time for a full illumination of all pixels on the detector
is approximately 0.8 seconds. Duplex read-out circuitry is provided on both sides of the detector, halving
read-out processing time.
v CCD detector features anti-blooming protection on each individual pixel, enabling the simultaneous
measurement of trace level analytes in the presence of nearby intense signals.
ICP Expert v7 software has a familiar worksheet interface, easy method development and software applets
that include pre-set method templates, saving you time.
v Easy-to-use, application-specific software applets automatically load a pre-set method so you can start
analysis immediately without method development or alignment, and with minimal training.
v Computer control of plasma gas flows, vertical plasma viewing position, plasma ignition, RF power, safety
interlocks and utilities monitoring
v Choice of background correction techniques from traditional off-peak background correction to unique
Fitted Background Correction (FBC)
v MultiCal assists in extending linear dynamic range and automatic validation of results
v Fast Automated Curve-fitting Technique (FACT) for online spectral deconvolution of complex spectra. Inter
Element Correction (IEC) technique also included
g v Calibration routines for multi-element external calibration and method of standard addition
E, v Calibration reslopes eliminate the need for full recalibration
& | v User-customizable Quality Control Protocols (QCP) designed to meet US EPA and other international
compliance standards
v Perform rapid qualitative screening and semi quantitate all elements in each sample using IntelliQuant
v Unigue IntelliQuant ‘heat map’ results display paradigm provides rapid and intuitive visualization of results,
at a glance, for all elements in each sample
v Fully editable sample label list with optional customer and batch label fields
v Full control of all fully integrated Advanced Valve systems (AVS 4, 6 and 7). These switching valves will
increase sample throughput, save gas costs and reduce your consumable costs by extending the lifetime of
torches, spraychambers, nebulisers and pump tubes
v Integrated control of the IsoMist temperature controlled spray chamber
v Weight/volume/dilution correction factors with user-definable concentration units conversion for samples
and calibration/QC solutions
v Select 3rd party autosampler support
~ | ¥ Automatic standards preparation and overange sample dilution from integrated control of ESI prep FAST
= AutoDiluter.
o ) ) o ) o .
@ | v Tracking of nebulizer back pressure and argon emission intensity for monitoring and trouble shooting
g sample introduction system
& | v Control of the AVS 6 and 7 accessories
g v Automatically monitor sample washout using Intelligent Rinse to improve sample throughput and reduce
o ownership costs
g v User definable replicates for all different solution types including blank, standards, samples and QC.
B | v Rate generated QCP
© v
v

PERFORMANCE
Warm up time v Warm up time from standby mode of <20 minutes from plasma ignition.
Stray liaht v Stray light elimination via baffles and optical design to less than 2.0 ppm effective As signal
yiig at 188.980 nm from 10 000 ppm Ca.
. - v Typically stable to less than 1% RSD over 8 hours without internal standardization or any
Signal stability . i
form of drift correction

v Element
Typical resolution v Wavelength (nm)

v Resolution (pm)

ACCESSORIES AND PERIPHERALS
Agilent offers a full range of configurable accessories and peripherals for the 5110 ICP-OES, including:

AVS Advanced Valve | , 1,0 fully integrated AVS (optional) simplifies setup and use while delivering ultra-high
System sample throughput without compromise to analytical performance.
v Available in 4 port, 6 port and 7 port options
SPS 4 Autosampler | /' npegigned to meet the needs of high-throughput laboratories requiring a fast, compact, high
capacity (360 samples) reliable autosampler.
Multimoqe Sample v Provides simultaneous measurement of hydride and non-hydride elements including As,
Introduction System Se, and Hg to sub ppb levels.
(MsIs) v This eliminates changeover and allows routine and hydride elements to be determined
simultaneously using the same setup.
Multimoqe Sample v Provides simultaneous measurement of hydride and non-hydride elements including As,
Introduction System Se, and Hg to sub ppb levels.
(MSIS) v This eliminates changeover and allows routine and hydride elements to be determined

simultaneously using the same setup

Application-specific
sample introduction
options

A range of optimized torches and sample introduction kits is available for:

v aqueous samples

v organic solvents

v high salt/matrix samples

v samples containing hydrofluoric acid (HF)

You can minimize costs with demountable torches, designed for easy maintenance, fast
changeover, and economical operation.

MEOMMIMNEKC NHTEPHIWLLIHT XXK

Textonoeuu d3sunute MoHeono

Xasr: YnaaH6aatap xoT, Cyx6aaTap YTac:
ayypar, 1-p xopoo, HapHbl 3amM-62, dakce:

(976) 7711-1155,7712-0429 Babcaut: www.medimpex.mn
(976) 7711-1151 ®aitcbyyk: Medimpex Mongolia

tOHeCcKOoruitH ryaam, KOHMOH 6IoNAVHE,  U-maiin: info@medimpex.mn

B 6nok 1302 TooT
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WHOYKUWAH X0NBOOCT NMA3MA - MACC Axunent ICP MS 6araxHb! 3 aasyy 1an
CNEKTPOMETP (ICP-MS)

1) MaTpuuplH AaByy Tan 2) NHTepdepeHuuiir 3) OuHamuk yTra
apunrax
|CP-MS 6araxHbl cyynuiaH 30 Xung rapcas AXKUNEHTUIAH XyBbCran ///’/ 1
Xumutin 60ucsiH YsaH xamat, MS/MS ©HAep MaTPULbIH MHAEKC OkTonon ypBanbIH CUCTEM [MHaMKK yTra Mall epreH
ypeansix ©Hdep 2yliysmaan (HMI) (ORS*?) — F'enut XuitH ropum

XsIHasIMbIH cucmem New 8900 |CP-QQQ
8800 ICP-QQQ
-

. - OHnaitH WWHranax cucTem Fenu XuitH ropum Hb nonu- [AnHamuk xypaa Hb 10
aTOMUWH Byx [apaanan XypTan epreH
HwuiT yyccaH xatyy MHTepdepeHUnnr apunrapar 6anHa.
{

60AUCHIT LUMHXN3X

ICP-QQQ 6arax

Ronwii IcP-QQ i 6onomxkTon 1ppt (DL)-33c 10,000ppm
fjﬁg:”"’gggm 6::::1:):::;; ;22::,5:“::“; ve xva:En x)amapHa
6ymsa7um IcP-mS ; ICP-MS
. 7706 WUH3 3puH ye xn;b:apwyyncan
Hi
a}fl'g:;gaxaﬂﬁax 7900 7800
onoep 1cP-ms cucmon f- l. M 7800 Mapkuith MHaykumith xon6ooct Macc cnextpomerp cuctem (7800 ICP-MS)
Memanbin moammon xutix 7500 \ j .
uniouness 4500 ' —_— ' Axunextiitn 7800 ICP-MS 6arax Hb Gatanraarait, HaiapapTail, asToMataap XaBuiiH
PIVIS 3arBap [ ooe ™ HI g:SManvvnsm Wiiiasn 63n3H o R o
MS 3: ~hia 1515-DS Ap LT KINNAraaHbl TOXMProOr XM 6aizar, ypbaunnan Cyynrax erceH LMHKUT3aHUiA apradnanyy i
' ' 9 papaancaH unpyynsry MassHunter SW ) . .
& , oL Mporpam xaHram VP OVHO 6/16P TYTMbIH LWAHKANIIAT TYALSTTaXa XAn6ap 60nrox erceH. Marpuuuit TacBapnax
MS Cool plasma 3areap W 1
l _J Ya[Bap BHASP, OMHAMUKWIH OpreH MyXAL aKANnax Yagsapral, OfOH atoMT caad 6onory
Ao omnorep No. 1 bopnyynaracaH ICP-MS. ABap ORA p A 3 P y . A 5 Ll P A
——_ - HONBMIYY NI MaLLI CaliH XAHAX YaBapTali, HAPWIAH TOBOTTAM, OSIOH SIH3bIH [33MKMH LIMHKIANT3ar
1987 1994 2000 2009 2012 2014 2015 2016 XUIAX3[1 6araXHbI 3 AHTMY A CaiiH 30XMLOX axunnaaar. 7800 ICP-MS-r cyypunnyynax, awurnaxag

XAn6ap, Mall OJI0H TOPANAH A3KUIAT LLINHXN3H HANOBAPTal Yp OYHT GOTMHO XyrauaaHz raprax
Ya[1BapTail aTOMbIH CNIEKTPOCKOMUIAH Garax HoM.

AxuneHTnitd ICP-MS CxemynncaH auarpam OHUAOr Y3YYNanTyyA
e Ofiep TYTMbIH METaNNbIH WHHXWATIIr 60rMHO XyrauaaHa xuitx — ICP-MS Mass Hunter

MPOrPamMM Hb LUNHKWATA3HNI apradnansir ypbadunaH cyynrax erceH Gaiiaar yupaac
LYY/ LUVFDKMAT33 XUiiX A33X33 OaraKvHAGa 0pyynaas MalliHaap yHLLYYnax 60noKTOi
66rees NNasMblH AKMANAX HEXLIGN GONIOH AHANMTUIH MHTErPALYUNAX Xyralaa, JOT00Z
Faeriiong CTaHAApPT 33pTitH TOXVPrOOHYY/bIr YPbA4MNaaZ cyynraas erduxceH 6aigar. LLInHasp
WUHXINTA3HWA aprainan opyynax rax 6aiiraa TOXMONZONE L3FKHWA Tepen GonoH
apra’nanbiHxaa OHLJOr00C XaMaapaH apraunanbiH TOXMProOX XWX Luaapanararai.
YHAHb! YC, Baiiranb OpYMH Zaxb XOT Xasrzan, SMuiiH 6yTasrAXyYH 43X LABIpLIMATHIr

y : . V33X F9X MT LMHXUAr39HYYAUAH apradnanbit Tanaapxv A3nrapaHryit Maaannniir MHK
/ Detector- [133p X0N0OOr0X aBY 6OHO.

Interface- untepdaic Off-axis lens- TaHxnar 6yc NuH3

Plasma- nnasm

Spray chamber- WUnpyynary

WYPLINFY X3C3r

e [laax 6antronmitr xan6apwyynax: 7800 ICP-MS-witH ctanpapt Unigue High Matrix
Introduction (HMI) 6ytoy Marpuu, eHABpTai TeXHONOTM Hb 3% XYPTan YyccaH xartyy
OOANCHIH YYCMANbIr LUMHFANIXTYAr33p LWMHXWITIY XWilX YafBapTail 0ereef YyHUA yp
OYHO [133XK O3MTr3NMIAH SBLBIF BOTUHOCTOX XyraLaa XaMH3X [1aByy Tantai.

I e CurHanblH MNpyynantaHg Heneemx Oyt caagbir 6yypyynax — HMI TtexHonoru Hb

Bakywm waxyypra CUTHANbIH UIPYYNIANTUIAH Caafbir Oyypyysbx erfer y4paac 3aasan MatpuLaH/ TOXUpCoH
KanMOPOBKWIAT Tycad Hb YHLUYYIK TOXMPYYNaxryiirasp Matpuuuitd Haipnara OnoHTOM
J3IKIH [3X XIMKUITUAT HAPUABYIIAN BHBPTII raprax erger.

e WurepchepeHy Gyioy caap 6onory Heneennyyawir sainyyncan xamriitH 6atanraarai
VP OYHr rapragar — [enuiiH Meprenfiex ropiMbIH e ONIOH aToMT MOHbI Caaf yypyynax

27 MHz RF generator-
reHeparop
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