Quantachrome ) gutosorb’ @) Series

;aBTOMaTMLIECKMVI adHaNn3aTop rasoBou COp6LI,VIVI
: naoLwaamn NoBepxHoCTH, pasmepa nop, XeMocopbLmm

A brand of Anton Paar

BHeLHKii BUA U LBET MOTYT BapbUpOBaTbCA
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A brand of Anton Paar

NAOLAAM NOBEPXHOCTM, PasMepa nop, Xxemocopbumun

NpeBocxoaHaA NPOU3BOAUTENIBHOCTb CEroaHA M paclWUpPeEHHble

BO3MOHOCTU B ByayLiem

Autosorb-iQ 6bin paspaboTaH gns Toro, YTo6bl 6bITb CAMbIM TMOKMM, YHUBEPCAIbHBIM M HAaCTPaMBaeMblM
aHaNM3aTOPOM razoBOM CopbLMM Ha pbIHKE. Bbl MoXKeTe Nnpuobpectu pelweHne A1a aKTyalbHbIX 33434
Balei nabopatopuu, 1 BbiTb YBEPEHHBIMW, YTO MHCTPYMEHT MOKET ObITb LOOCHALLLEH A4 YA0BNETBOPEHMUA

6yaywmx notpebHocTen Bawel nabopatopun.

Ypo06cTBO paboTbl onepartopa

Bce onepauuu ¢ npMbopom AOCTYMHbI Yepes MporpaMmmHoe
obecneyeHune Ha 6ase Windows®. Mo HOCTbIO HacTpauBaemble
napameTpbl aHanu3a MOryT 6biTb YCTAHOB/IEHbI 3apaHee W
MCNO/b30BaTbCA B  AgasnbHeiwem. [1poToKoAblI Aerasauuu
coxpaHaAlTcA. MameHeHne KOHPUIypaLmm mexay pexumamu
dusmcopbumMm 1M xemocopbumMnm 3aHMMAET BCEro HECKO/IbKO
CeKyHA. AHanM3aTop NErko pasmeLLaeTca Ha nabopaTopHOM
cTo/le, BCE J/IeKTPMYECKMEe U ras3oBble  COeAMHEeHMUs
pacnono)KeHbl COOKY, a He c3aaM, ANa obneryeHusa gocTyna.
[lonoNHWTENIbHO  JOCTYyMHA NepeaBuNKHAA TeeKa, ecnu
Tpebyetca  6onbwas  MOOWABHOCTB  WAM  OrpPaHUYEHO
NPOCTPAHCTBO Ha CTo/le.

beamacnaHana BakyymHasa cuctema™
BbiCOKWNIM Bakyym 6e3 3arpA3HeHMss Macsiom

nnu 06paTHOI'O NMOTOKa

* MP / C-MP / XR / C-XR mogenu

INEKTPOHHbIE AATYMKM AaBAEHUA COCTABAAOT OCHOBY Npnbopa;
cpean HUX KepaMuyeckne membpaHHO-EMKOCTHblE AATYMKM C
NPeBOCXOAHOW 3PPEKTUBHOCTBIO MPU  HUSKUX [AaBAEHUAX.
BbicOKoBaKyymHaa cuctema mogeneir MP n XR gns aHanusa
MWKPONOP U XemMoCopbLMM YCTAHOBAEHA BHYTPU M OCHALLEeHa
TypOOMONEKYNAPHBIM HAaCOCOM CO CKOPOCTbO BpaleHua 90
000 06/MWH B COMETAHMM C CYXMM MeMBPaHHbIM HACOCOM A/
6e3macnaHoro aHanusa. MoctoAHHAA X0N0A4HaA 30HAa Manoro
obbema (pexumm o¢usmyeckor agcopbummn) apocturaetca C
NMOMOLLbIO  MPOBEPEHHON  CUCTEMbI  M3MEPEHUs  YPOBHA
OX/laXKAAtoLWen KMUAKOCTU. MepepbiBbl B aHa/M3e CBOAATCA K
MUHUMYMY Bnarofiaps BblLeNeHHOMY AaTuuKy Po (paBneHue
HaCbILLEHHbIX MapoB) Ha AYelike Po. YNAOTHEHUA «meTann-
MeTaNN» ANA KPUTUYECKM BaAXKHbIX COeAUHEHUM B 30HaX
n3mepeHua obecneyumBaloT  HauaydlMe  XapaKTepuUCTUKK
Bakyyma. [atumk pasneHna Ha 0,1 Topp B mogene XR
pacwmpaeT BOSMOXKHOCTU n3MepeHus pusmyeckoi agcopbumm
00 3HaveHuit 108 P/P, (N2/77K).

YHuUBepcasibHOCTb METOA4,0B aHanu3a

He cywecTtByeT ABYX OAMHAKOBbIX MPUMEHEHW, U NO3TOMY ANA
onTMMMU3aLUUN  PaACCTOAHMA MeXAYy TOYKaMWU [OaHHbIX MNpu
NOCTPOEHUU M30TEPMbl B COOTBETCTBMWM C PasMepom nop u
06bEMOM NOpP BK/OYEHbl pPas/iMyHble TUMbl U3MepPeHUi
dusmcopbumn. Mockonbky HeKoTopble nonb3oBaTenun
npeAnoYmnTaoT KAacCUYeCKUii meTon onpefeneHna obbema
nycToT reanem, a apyrue - aHanus 6es renmsa, oba metoaa
Haxo4ATCA B pacnops)KeHWu  onepaTtopa.  [OCTynHbI
COBpPEMEHHble aHanTUYecKkMe meTobl Ha 6a3e aHann3a neTam
rucTepesunca, pacnpegesieHne nop no pasmepam, Hanpumep,
ONA  TOHKMX  NJEHOK, Mo  pe3y/nbTaTamM aHaauM3a ¢
MCNONb30BaHMEM KPUNTOHA, MAM camaa bonblaa AOCTynHas
bnbnnoTeka pacyeToB No Teopun GyHKUMOHANA MNAOTHOCTU
(DFT).

BeamacnaHbIl
MemMbBpaHHbI Hacoc

Typ60-MoneKynsipHbIi
Hacoc

Bbicokas nponycKkHaa CcnocobHoCTb

BbicOoKkaa nponyckHaa cnocobHOCTb MOXKeT ObITb JOCTUTHYTA B
BepcuAx € 2 U 3 CTaHUMAMM, 4YTO OCOBEHHO BaXKHO Mpwm
OeTanbHOM aHanu3e MUKPOMOPUCTbIX MaTepuanos. ITu
3aBe4OMO MeaJsleHHble UM3MepeHus (M3-3a orpaHuYyeHHowm
anoddysnn rasos Npu o4eHb HU3KUX AABAEHUAX, HEOBXOAMMbIX
ANA  aHanusa) B Npowsaom  6biAM  MPUYMHOM  MHOTUX
NabopaTopHbIX OrpaHuyeHuii. OQHOBPEMEHHbIM aHanus [o
Tpex 06pasuLoB, C WCNONAb30BaHMEM OTAEeNbHOTO Habopa
0ATYMKOB [aB/leHWs, yTpauBaeT MNpou3BOAUTENbHOCTbL 6e3

CHUXeHnA Ka4yecTBa pPe3ynbTaTos. Ona 3aHATbIX
NPOMbIWNEHHbIX na60paTole7|, BbIMONHAOLWMNX aHanus
NOBEPXHOCTU C BbICOKOM I'IpOﬂchHOI?I CI'IOCOGHOCTb}O,

3KOHOMMYECKME BbIFOAbl ABAAIOTCA CyLLeCTBEHHbIMU. [axe
mogenu  Aana  xemocopbumm  OOCTYMHbI € Tpems
dn3ncopbuMoHHbIMU cTaHUMAMMK (Kpome C-AG-ND).
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A brand of Anton Paar

UHTennekTyanbHbIN
AN3anH

¢ [o3upytowan kKamepa
MaHnboIbaa C TemMnepaTypHbIM
MOHUTOPWHIOM W BbICOKOTOYHbBIMM
AaTyMKamu AaBaeHun

¢ OTpenbHbIf
P.* patumk

¢ 0.1Topp AaTumK (s)
(XR moaenn)

®  Aueitka gns obpasua u
Avyeika Po*

¢ OnuuoHanbHasa 2-a/3-a*
cTaHUuM dpusmcopbumm

¢ XonopgHas N0BYLWKM
(mogenu xemocopbunm
cTCD)

¢ [laTumK ypoBHsA
KpuoreHa

¢ *Cocya [btoapa gna ¢usmcopd
C NOABEMHUKOM
(*60nee 90 u. ana LN,)

¢ BbicokoTemnepaTypHas
neyb (1100 °C) (mogenu
ona xemocopbuun)

¢  [puHyauTenbHoe BO3AyLWHOE
oxnaxaeHue (mogenu ans
xemocopbuum)

TouHana noaroTtoBKa o6pas3uoB

KauectBo aHasnv3a onpeaensietcs KayecTBOM MOArOTOBKM
06pa3yoB. YeTbipe  BCTPOEHHble  CTaHUMM  Aerasauuu
(onuMoHanbHO: He3aBMcMMasn paboTa TypboHacoca) Nno3BonAoT
oCylecTBAATL FMBKOe NporpamMmuMpoBaHWE aBTOMATUYECKUX
MPOTOKO/MIOB  /IMHEMHOTO  W3MEHeHMWA,  yAepXKaHua U
TEeCTMPOBaHMA, BK/lOYAA OrpaHMYyeHWe npegesna MoBbIWEHUA
[aBfieHuns, YTobbl MMHMMU3NPOBATL PaspyLleHne U ucnapeHue
YYBCTBUTENbHBIX 06pasyoB. Pexxum xemocopbumm He TpebyeT
py4YHOI paboTbl Ha 3Tamax OT NOATOTOBKU Ha MecTe, BK/toYas

nepekatoyeHWe rasa, ynpaB/ieHWe neybto (Harpes u
oX/NlaXAeHue), peryampoeaHue pacxoga (onuMoHanbHO C
MCMONb30BaHMEM KOHTpPO//JIepa MaccoBOro pacxoga) Ao

noay4yeHnA n3oTepmbl 6e3 BMeLWaTebcTBa onepaTopa.

¢ OnuMoHanbHbIN
BCTPOEHHbIN
4 TePMOCTaTUPOBaHHbIN

¥ "';. reHepaTop napos
." P *  optbl ann
P 1 aacopbaros, renuns
’ /@fp 4 (n3mepeHne obbema) u
rasa obpartHom
3aKaykn*

o 24 6utHaa A/D
ObpaboTKa curHana

¢ 4 ctaHuumn

" nerasaunm™®
= ¢ HacTpamBaembimu ¢ MK
NpoTOKOaMM

TEMNEPATYPHOro PeKMma

¢ VYpaaneHHblit
KOHTPO/b yepes
Ethernet

o 64 Bit
coBmectumoe NO

BHeLWHKUIH BUA, M LBET BapbUPYIOTCA.

*Kkpome C-AG-ND mogenu

MeTtopa nsmepeHuAa B NOTOKe

Autosorb-iQ 3To coBpemeHHbI MaHOMETPUYECKUIA (BOSIbIOMO-
METPUYECKMIA) ra30COPOLMOHHBIA aHANM3aTOP C PEXMMOM

xemocopbuum B noToke, B TM. TemnepaTtypHo-
nporpammupyeman agecopbums (TPD), okucneHue (TPO),
BOCCTaHOB/MeHMe W apyrme peakumn (TPR), Hapagy c

MMMNYAbCHBIM TUTPOBAHWEM C MCMONb30BAaHNMEM BCTPOEHHOTO
TCD-petekTopa. Macc-cnekTpomMeTp TaKXe MOXKeT bObiTb
npeanoXKeH Na AeTaNbHOW XapaKTepuCTUKWM KaTanmsaTtopa,
Tpebylowein  MaeHTUPUKALUMKM  ra3006pasHbIX  YacTuu,
BblAenatoLmxca n3 o6pasuos.
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MoaynbHana KOHCTPYKLMUSA

Autosorb iQ noctpoeH Ha 6ase oAHOW M3 caMbiX YHUBEPCA/IbHbIX
MOZY/IbHbIX KOHCTPYKLMIA Ha pbiHKe. Bbl Mo¥eTe BblbpaTb
MHCTPYMEHT ONTUMaNbHO MOAXOAALMMI TEKYLWMM NoTpebHocTAM
Ha  CerofHAWHWA AeHb. Bbl  yBepeHbl, 4YTO CMOXeTe
[OYKOMMN/IEKTOBaTb aHanm3aTop Autosorb iQ B byayliem no mepe
M3MEHEHMA BaluMx noTpebHocTell Ha 6ase TOW Ke MoAy/bHOM
nnatpopmbl 6e3 noKynku Hosoro npubopa. Hanpumep, Bbl
CMOKETe YBE/NMUYUTL NPOMYCKHYK CNOCOBHOCTb B Byayliem uam
nprobpecTy AONOHUTE/IbHbBIE OMLUUK AN1A HOBbIX TUMOB 3343a4.

Autosorb® iQ-MP / iQ-XR

3001070l cTaHAapT B 06/1aCTU aHAM3a MUKPOMOPMUCTbIX MaTepMasos.
3anateHTOBaHHas BbICOKOBaKyyMHas
CBEPXCTabMAbHBLIMM  AaTYMKaMM,
AMana3’oHOB AaBaeHus

Cyxaa cncrtema co

OoxXBaTbliBaklOW MMM HEeCKO/IbKO

NONHOCTbIO AOMNONHAKWMUX APyl Apyra.
JocTynHo A0 Tpex CTaHUM ANA  MOBbIWEHWA  MPOMNYCKHOM
cnocobHocTn. Bakyym Typbo-ypoBHEe WAeanbHO A[ONONHAET
AMana3soH HU3KUX AaB/ieHU, HeobXoAMMbBIX AR aHanM3a MUKPOMOP.
Mogenb iQ-MP TakXe no3BoAseT aHanAu3uMposaTb o06pasubl C

l-|pe3BbILh':\l\;IH0 HU3KOM naowaabd NOBEPXHOCTU U MOPUCTble TOHKUE

Ha

NJEHKWU C UCMONb30BAaHMEM rasa KPWUMTOHA NPU HU3KUX AaBeHUAX.
Mogenu iQ-XR wumetoT ewe 6onblwmne BO3IMOXKHOCTM, brnaromapa
patunkam 0,1 Topp ANA mMamepeHui odusmnyeckon aacopbuum npu

CBEPXHM3KOM OTHOCUTEeNbHOM gasneHun (108 P/Pg).

BTropas M TpeTbA CTaHUMM AOOCTYMHbI A4S AOYKOMMAeKTauuu Ha 6ase
KoHourypaumuii MP nam XR, unm gas npoctbix AG-KOHOUIrypauui.

BHelwHUii BUA, MOXKeT BapbUpOBaTbCA .

MpumeHeHue

TouHble  BOCMPOM3BOAMMbIE U3MEPEHWUA  Ha
aHanmsaTtopax Autosorb® nossonAwT NoayunTb
NOAPOBHYIO  XapaKTEPUCTUKY  CTPYKTYpbl ¥
ONTMMU3MPOBaATb cBolicTBa TaKux
MUKPOMOPUCTbIX MaTepuasnos, KaK LEeo/uThl,
aKTMBMPOBAHHbIE YrAW, HOBble YyraepoAHble
CTPYKTYpbl (HAaHOTPY6KKM, 0b6bemHble rpadeHbl),

MeTasI-opraHnyeckue KapKacbl MOF,
maTtepuanbl Ha OCHOBe yraepoda M AMOKCuAa
KpemHusA c nepapxnuyeckon MUKpO-

Me30MopucTor CTpyKTypol (Hanpumep, CMK),
MOJIEKYNIAPHbIE CUTA, MaTepuasnbl ANA XpaHEeHUA
rasa, TOM/JMBHble 3/1emMeHTbl U  baTapewu,
MembpaHbl, HAaHOPUABTPLI U T. 4., @ aHaAU3 C
npumeHeHnem Kr wupgeanbHo noaxoaut Ana
nccnefoBaHMA TaKUX MaTepuranos Kak APl, TOHKKe
NAEHKMU, HaHopasmepHas KepamMuka,
MeTaNNINYecKme NOPOLLKN U T.1.
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A,EI,aI'ITaLI,VIH noa Bawe npumeHeHume
MpumeHeHune
Autosorb® iQ-C-MP / C-XR

. WpeanbHo noaxogut ana Haubonee nNonHOM
NpeanbHO MoAXoAUT AAs NPOPbLIBHLIX M HOBAaTOPCKUX MCCAeAOBaHWM,

6 dU3UKO-XMMUYEeCKOM XapaKTepUCTUKMU
rae Heobxoaumbl MachmmantéHble aHaZINTUYEeCKMe BO3MOKHOCTU npl:l NOBEPXHOCTH " nopucToii CTPYKTYpbI
MWHUMaZbHO 3aHATOM npubopom naowaan. 3TO EeAUHCTBEHHbIN AMCKDETHBIX  TBEPAbIX  MATEpUanos. B

KOMBUHUPOBAHHbIM XEeMOCOPOLNMOHHbIN $dn30CcOpPOUMOHHbBIN
MaHOMETPUYECKMIA  aHaNM3aTop, KOTOPbIM  OCHAWEH YeTblpbMs
BCTPOEHHbIMW A€ras’aunMoHHbIMU CTAaHUMAMU U A0 Tpex ¢usmyeckmnx
COPOLMOHHbBIX CTAaHLMI ANA NOBbIWEHUA NPON3BOANTENbHOCTM aHaAN3a.
JononHutensvHbin TCD-moaynb AaeT 3Ton mogenu becnpeuefeHTHble
BO3MOXHOCTU. [leiicTBUTENIbHO, 3Ta MoAeNb He umeeT cebe paBHbIX MO
XapaKTepPUCTMKAM KaTa/ams3aTtopa: C OAHOW CTOPOHbl - 3TO ObICTPbIN
aHa/iM3aTop naoWaAn MNOBEPXHOCTM M pasmepa nop, B Apyron -
M3MepeHWe aKTMBHOM n/aowWwagM MeTanna M AUCnepcuun, u  aaxe
pecopbumm ¢ nporpammupoBaHuem TemnepaTtypbl (TPD), okucneHun

YaCTHOCTM, 3TOT MONHOCTbIO MHTEFPUPOBAHHbIN
aHanM3aTop WMPOKO McCnoab3yeTca B ob6aacTm
nccnefoBaHU U paspaboTOK reTeporeHHbIx
KaTa/nM3aTopos, a TaKxe ons
BbICOKOMPOW3BOANTENILHOTO "
MHHOBALMOHHOTO aHaM3a HOBbIX MaTepManos
AR aKKYMY/IATOPOB U COTHEYHOM SHEPTreTUKHM,
HeGTEXMMMUU, XPaHEHMA ra3a, OYUCTKU U
CBA3bIBaHMSA, NONYNPOBOAHUKOB U MemMbpaH, a

TaKxe ans 061LenpomMbILIEHHbIX n
(TPO), BoccTaHOBEHMA /AN NpoTeKaHusa peakuuu (TPR). aKaAEMUUECKNX UCCNen0BATENbCKUX
nporpamm.
Btopas U TpeTbs PUINCOPOUMOHHbIE  CTAHUMW  OOCTYMHbI B
COOTBETCTBYIOWMX KOHPUrypaumax MP wuam XR wam B npoctoi
KoHourypauum AG.
........................................................................................................... —
MpumeHeHune

Autosorb® iQ-C-AG/C-AG-ND

Bo3MoXHOCTM xemocopbuum pacwmpaoT obnacTb

NHCTpyMeHT gnsa xemocopbuunmn n pusocopbumm, obecneumsatowmii npumeHeHuna ycTpoliicts iQ-AG ana npegocTaBiaeHNUA
YHUBEPCANbHOCTb U TMBKOCTb aHanu3a. Cepua iQ-C-AG BkatoyaeT b6onee noppobHOW M KAo4veBOW MHPoOpmauum o
annapaTHble M NPOrpamMmHble BOSMOMXKHOCTU XeMOCOpPOLLUM, TaKMe Kak nponsBoANTENBHOCTU, AKTUBHOCTU, CENEKTUBHOCTY,
nporpammupyemas BbiCOKOTeMnepaTypHaa neyb (1100°C), nossonatowan CTabuabHOCTH " pereHepauun 06bI4HbIX

npoBoAuTbL bonee cnoxHbie 06paboTkM 06pa3LLOB M MPOBOAUTbL aHaNM3 ¢ FETEPOreHHbIX KaTannsatopos " HocuTenew
“cnonb3oBaHMeM 6osiee aKTUBHbIX ra30B (BOA0PO/, MOHOOKCUA yraepoaa, KaTannsatopos. 3To N03BOAAET  M0/1b30BaTeNAM
aMMMaK) 1, Np1 HeOHBXOAMMOCTU, KOHAEHCMPYEeMble napbl. ncenenosatb BO3MOXKHOCTH ana M3MeHeHnA

CTPYKTYpbl W CBOWCTB W, Takum obpasom,
Mogenb C-AG-ND 6e3 BCTPOEHHOTO MOAYA Aerasaumu (AoCTynHas Tonbko ONTUMM3NPOBaTh  paboune  xapakTepucTkn v
B BEPCUW C OAHOW CTaHLMEN) ABNACTCA SIKOHOMMYECKN 3PPEKTUBHOM CTOMMOCTb MaTePUAoB, B TOM HUCNE KaTann3aTopos

anbTepHaTUBOM ANA NONb30BaTeNei, OPUEHTUPOBAHHbIX KOHKPETHO Ha Ha OCHOBE NMEepexoAHbIX U AparoueHHbIX MeTannos,
OCYLLECTBACHME XEMOCOPBLMM. LEeMOHCTPUPYIOLMX PasHble PeXxMMbl agcopbumm Ha
KOHKPETHbIX ~ yyacTKax aKTUBHOI  MOBEPXHOCTH,

BK/1lO4aA KNCNOTHblE M OCHOBHbIE LUEeHTPbl HAa OKCKMOaX
MeTannos.
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NAOLLAAM NOBEPXHOCTM, Pa3Mepa Nop, Xemocopbumum

M3MeleTefIbele BO3MOXHOCTUN N METObI

Fasosasa copbuusn

®dusnyeckaa copbuma, wuam  dusmyeckaa aacopbums,
npeacrasaseT coboi npouecc, NocpeacTBOM KOTOPOro aToOMbl
M MOJIEKY bl rasa M napa aacopbupyloTca Ha MOBEPXHOCTU
TBEPAOrO Tena WM KOTOpbI OCHOBaH Ha cnabbix cunax
NPUTAXKEHWA, O0BbIYHO  M3MepsAemblX MPU  KPUOTEHHbIX
TemnepaTypax. ITO TaKKe UHCTPYMEHT, C MOMOLLbIO KOTOPOTO
MOXHO KOJIMYECTBEHHO OMpPeAEeNuTb NJIoWaAb MOBEPXHOCTU
TBEPAOro Tena, pasmep ero nop U pacnpegesneHve obbema
nop.  Xemocopbuusa, MAM  XMMMYecKas  agcopbuus,
npeacrasaset coboit npouecc copbumm rasa B onpeaeseHHbIX
MecTax nocpeacTtBoM obpa3oBaHMA XMMUYECKUX CBA3en. ITO
WHCTPYMEHT, C MOMOLLbIO KOTOPOro WM3MEepAIT aKTUBHYIO
naowaas  MeTasna M COOTBETCTBYHOLWME  CBOWCTBA

KaTa/M3aTopoB, KaKk NpaBw/io, Npu ropasgo 6onee BbICOKMUX
TemnepaTtypax, Yem nsmepeHuns GU3nYecKkon agcopbumm.

YyBCTBUTENIBHOCTb U3MEpPeHUi

YyBCTBUTENBHOCTD dU3ncopbUMOHHOTO aHanu3a c
MCMONb30BaHNEM MaHOMETPUYECKOr0 MEeToAa, OCHOBAHHOMo
Ha W3MEHEeHUAX [JaB/ieHUs B AYelike C npoboin pans
onpefeneHns copbUpPoBaHHbIX KOIMYECTB, Bbille ecin 06bem
cBODOOAHOrO NPOCTPAHCTBA BOKPYr NPo6bl MMHUManeH. BaxHo,
4YTO XO0NogHoe cBOHOAHOE MPOCTPAHCTBO COAEPHKUT Gonblue
(HeapcopbMpoBaHHbIX) MONEKYN ra3a, Yem 3SKBUBANEHTHbIN
obbemM Mpu  CTaHZAPTHOW TemnepaTtype. YMeHbLUeHWne
XONI0HOM 30Hbl 06ecneynBaeTca TOYHbIM KOHTPOIEM YPOBHA
KPMOTEHHOW OX/IaXKAAlOLWEN KUAKOCTU BOKPYr AYEerKM C
ob6pasLom.
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—=—Run 1, Nitrogen, 77 K, Faujasite zeolite
250 ” £ .
o Run 2, Nitrogen, 77 K, Faujasite zeolite [up to P/PO = 10-2]
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5.E-0: 5-07 5.E-06 5.E-05 S5.E-04 S5.E-03 5.E-02 5.E-01
P/P,
HawuBbiCLiee KayecTBO M3MepeHI/IVI npu XeMOCOpGLIMVI ABnAeTcA
HEe meHee 3Ha4YMMbIM YeMmM npu ¢M3MCOp6LI,I/IVI 1 AOCTUTraeTca 3a
cyer MHTeJ'IJ'IeKTyaﬂbHOl\;I annapaTHoﬁ MHTEerpauyun.

CoBpemeHHble TEXHON0rMun

Autosorb iQ npepacTaBnset coboit 3HaYNTENbHbIN CKAYOK B
TEXHO/MIOTUN  U3MepeHus copbuumn rasa, npenocTaBnas
nccnefoBaTens M KOMMAEKCHYIO NAaTdopmy, MO3BONAIOLLYIO
YBEPEHHO pewaTb /obble 3aZayn Cc pasmepom nop,
naowaabto NoBEPXHOCTH nnu XapaKTePUCTMKAMM
KaTanusaTopa, B pPamKax KOHTPO/NA KayecTBa WM
NabopaTopHbIX UCCNeL0BaHUN.

dusmnopbums. OnpegeneHmne naowaam b3T.

Autosorb iQ moxkeT onpeaenaTs 06LLyo NaoWasb NOBEPXHOCTH
BET c MOBbIWEHHON YyBCTBUTENbHOCTBIO OA4HOTOYEYHbIM MU
MHOroTo4eyHbiM meTogom. Maowaab nosepxHoctn 0,01 mZ/r u
601ee MoKeT HbITb TOYHO OnpeaesieHa C MOMOLLBIO a3oTa (Mpu
TemnepaType XWAKOro a3oTa) MaM aproHa (Npu Temnepatype
unaKoro aproHa) 8 mogenax MP v XR. Mcnonibaya KpUNToH npwu
TEMMNepaType KMAKOro a30Ta, MOMKeT ObiTb TOYHO M3MepeHa
naowanb nosepxHoctm go  0,0005 m2/r  6narogaps
O0MNONHUTENbHOW YYBCTBUTENIbHOCTH. MporpammHoe
obecneyeHne ASiQwin aBTomaTuyecku otobparkaet rpaduk bIT
M BbIYUCNISET MOCTOAHHYIO «C», TOYKY nepeceyeHus ¢ ocblo Y,
HaKOH 1 KO3bOULMEHT KOPPENALMUN HaUYHLLEro COOTBETCTBUA
MeTOA0M HaMMeHbLIMX KBagpaToB. Kpome Toro, ¢yHKUmA
Micropore BET Assistant no3sosnseT nonb3oBaTento OAHUM
HaKaTMeM KHOMKW onpeaenvTb NPaBWUbHbIA  IMHEWHbIN
aovanasoH b3T ana MMKpONopuCTOro maTepuana Ha OCHoBe
onyb6/IMKOBaHHbIX B IMTepaType KpUtepmes.

Xemocopbuusa

HeKoTopble NOBEPXHOCTW, HAaNPMMeEpP KaTaamsaTopbl, ABAAIOTCA
PEeaKUMOHHOCMOCOBHbIMU M 06pPa3yoT XMMUYECKMe CBA3M C
onpeaeneHHbIMM  rasamu. B oTamume oT  pusMyecKol
aacopbunm, xummyeckas agcopbuma (xemocopbuma) BraoyaeT
B cebs obpasoBaHMe MPOYHbLIX CBA3EM MEXAY MOJIEKYNaMM
agcopbata ¥ onpefeneHHbIMM  TOYKAMW  MOBEPXHOCTY,
MN3BECTHbIMM KaK aKTUBHbIE LLEHTPbI.

Takum obpasom, xemocopbumsas MCNONb3yeTcs  [NaBHbIM
06pa3om ANA KOMMYECTBEHHOM OLEHKM YuC/ia NMOBEPXHOCTHO-
aKTUBHbIX  LLEeHTPOB,  KOTOpble  MOFyT  KaTa/vM3MpoBaTb
XMMUYECKME peakumn. Kak n3otTepmbl cTaTUYecKoi agcopbumu,
TaK U AMHAMMYECKOE MUMMY/IbCHOE TUTPOBAHWE XapaKTepu3yoT
nornoweHMe  MOHOCNOA,  MJoWAAb  MeTanna,  pasmep
HaHOKnacTepa (KpUCTannuWTa) v NAoLWaib aKTUBHOIO MeTansna
reTeporeHHbIX KaTanam3atopoB. Bogopon M OKUcb yraepopaa
ABNAIOTCA ABYMA Hambonee 4acto MCNONb3yeMbIMM ra3amu.
Kucnopoa, wnm ppyrve rasbl TakKe MHOrAa MpUMEHAeTca.
CooTBeTCTBYIOWMM 06pPasom KO/MYECTBO KMUCAOTHbIX WU
OCHOBHbIX LEHTPOB onpeaenserca no agcopbuum OCHOBHOMO
WX KUCNIOTHOTO rasa, Hanpumep, aMMWaka WA OUOKCUA,
yrnepoga, COOTBETCTBEHHO. WM3oTepmuyeckue pesysnbTaTbl
MOTyT 6bITb MCNO/NIb30BAHbI AN1A KAPTUPOBAHUA NMOBEPXHOCTHOM
3HepreTMYeckom Heo4HOPOAHOCTM MOCPEACTBOM pacyeToB
aacopbunm.



autosorb’ Quantachrome

INSTRUMENTS

aBTOMATMYECKUM aHA/IM3aTOp ra3oBon copbumm
naowagn noBepxHoOCTn, pasmepa nop, XEN\OCOp6LI,VIVI

A brand of Anton Paar

iQ = UHTenneKkTvaibHbIM aHa/IM33aTop C NOBbILLEHHOM YVBCTBUTE/IbHOCTBIO

Mpo3payHan cMHAA ABEPb 3aKpblBaeT ‘ ‘
$M3n0COPOUMOHHYIO CTaHLMIO ANA
nononHutenbHou 6esonacHoctu L[| E || e * Kopnyc
YNIYULIEHHOTO KOHTPOIS TEMNEPATYpPbI.

------------------------------------ e [laTynK ypoBHA
Cocya [btoapa aBTOMAaTUYECKUN
NoAHMMAETCA MPU UCNAPEHUN XNafareHTa,
ypoBeHb KOoTOpOoro KOHTponMpyeTca
AaTunkom. Tem cambim noafepskusaetca 5000 006 e o oo o AR e fAuelika c
NOCTOAHHAA MWMHMMa/IbHaA X0N04HaA 30Ha. 06pasLom
Cocyp Obtoapa pnaponron | || J|\®)L [ =27 A ® Cocya fibtoapa

Ha 90 + vyacos

pa6otbi (>90u) U U

3-x nuTpoBbIN cocya Abtoapa ans
nposeAeHUA aHanmsa gnutenbHocteto | - | e ® Ban npusoga
b6onee 90 yacos 6e3 fo0/MBa a30Ta

o XN1apjareHt

- _ﬁ ---------- « Mopcraska AnA cocyaa

[btoapa

Hebonblwasn XxonoaHaA 30Ha A4 NOBbILUEHHOM 4yBCTBUTEJ/IbHOCTU

YpoBeHb XaafareHTa KOHTPOAUPYeTCs
34ecb — 60/1blIaA X0N04HAA 30Ha |

YpoBeHb X/1afareHTa KOHTPOIMpPyeTCA

| 3mecb — manas xonoaHas 30Ha

Autosorb-iQ [Opyrmne aHanusaTopbl

YyBCTBUTENIBHOCTb MAHOMETPUYECKOTO COPBLMOHHOIO aHa/nM3aTopa 3aBUCUMT OT BHYTPEHHero ob6bema 30Hbl M3MepeHus
(cBoBOAHOrO MPOCTPAHCTBA) M OT TOTO, CKOJIbKO MOJIEKYN afcopbaTta ocTaeTcs He aAcopbupoBaHHbIM. MO3TOMY LieNb BCeraa cocTomT
B TOM, 4TO6bl MUHMMM3NPOBATb KOANYECTBO HeaacopbuMpoBaHHOMO rasa, 3aHuWmalolero cBobogHoe NPoCTPaHCTBO. Hanpumep,
06bIYHO MCMONb3YIOTCA CTEPIKHM, KOTOPbIE BCTABAAIOTCA B BEPXHIOK CTBOJ/IOBYIO YacTb AYEnKM ana obpasua. Kpome Toro, HUXKHARA
yacTb AYelKkuM, rae HaxoauTtcs obpasel, MOXeT 6biTb BbiGpaHa Tak, YTOBGbl MUHMMWM3MPOBATb CBOGOAHOE MPOCTPAHCTBO, B
COOTBETCTBMM C HACIMHbIM 06bEMOM 06pa3sLLa U ero aAcopbLUMOHHON CNOCOBHOCTbIO.

M3mepeHuns npu 6os1ee HU3KUX aBCONOTHBIX AaBAEHUAX TaKKe MOTYT 6bITb 04eHb 3GDEKTUBHBIMU, U UMEHHO NO3TOMY KPUMTOH (4bs
[AaB/IeHMe HaCbILWEHHbIX NMapoB Npu TemnepaType KMAKOro a3oTa cocTaBaseT npumepHo 1/300 oT fasneHMs a3oTa Npu TOW Xe
TemnepaType), 4acTo UCMO/b3yeTCa NPU U3MEPEHUU YPEe3BbIYAMHO HU3KMUX NIOWAaAel NOBEPXHOCTU (Hanpumep, MeHee OAHOro
KBaZpaTHOro meTpa). KoamuecTBo HeancopbMpoBaHHOIO rasa TaKKe 3aBUCUT OT TemnepaTypbl CBOGOAHOrO MPOCTPAHCTBA: Yem
Bbllle TemmepaTtypa, TEM MeHblle MOJIeKYa MpU AaHHOM A3BAEHMM, U YeM MeHblue Temnepatypa, Tem 60/iblie MONEKyN
MPUCYTCTBYET NPY OAHOM U TOM Ke AaBneHUn. B Nto6om MaHOMETPUYECKOM MHCTPYMEHTE YacTb CBOHOAHOro NpoCcTpaHcTea byaer
«Tennon» 30HOW (He B OX/NAXKAAOLLEN XMMOKOCTU), @ YacTb «XONOLHOW» 30HOW (NOrpyEHHas B OX/MAXKAAIOLLYIO KUAKOCTb).
CnepoBatesibHO, BbIFOAHO MUHUMU3UPOBaTb 06bemM CBOBOAHOMO NPOCTPAHCTBA, KOTOPOE ABNAETCA XON0A4HbIM, MOCKO/IbKY KaXKAbli
cm3 nNpu TemnepaType *KuaKoro a3oTa (77,4 K) coaepKuT nouTu B yeTbipe pasa 6o/blue HeaacopbrpoBaHHbIX MOIEKY, YEM KaXKAbIN
cM3 Npu KOMHaTHOW Temnepatype (Hanpumep, 298 K). Cnpaseannso, Yto AnA NoboW AYelikM 60/blwan 4acTb A0/KHA 6biTbh
«TennoM» M MEHbLUAA YacTb A0MKHA BbITb «XONOAHON» AR MAaKCMMa/IbHOM YyBCTBUTEIbHOCTH Npubopa.




Quantachrome

NSTRUMENTS

‘autosorb’

aBTOMATUYECKUM aHanmM3aTop rasoBom COp6LI,VIVI

A brand of Anton Paar

naowaanm NnoBEPXHOCTH, pasmepa nop, XEN\OCOp6LI,MM

XeMOCOp6LI,VIF| B NOTOKe ANA AeTaZibHOro nuaydeHmAa Kataim3atopos

(Autosorb iQ-C with TCD)

TPR: TemnepatypHo-lporpammupyemoe BocctaHoBAeHUe

MHorve reTeporeHHble KaTa/au3aTopbl
MCMNONb3YIOTCA B KayecTBe meTanna c
HyNeBoM BaJIEHTHOCTbIO, HO
M3HaYa/IbHO HAXoAATCA B BUAE OKCUAa.
BaxkHbiM ¢daKTopoMm B paspaboTke
MCMONb30BaHUN KaTanm3aTopa
ABNAETCA NPOCTOTa BOCCTAaHOB/IEHMA
OoKCcMAa meTanna, u ANA OLEHKM 3Toro
npouecca ncnonbsyetca metog TPR. NazoBaa cmecb, Hanpumep,
2-5% H; B N, nponyuieHHasa Hag, OKCMAOM, BOCCTAHOBUT €ro npwm
onpeaeneHHon TemnepaTtype. CwurHan, BbI3BAHHbIM
yBennyeHnem pacxoga H; cBA3aH CO CKOPOCTbIO peakuuun u
NPOXo4ALWMIA  4Yyepes  MakKCUMymM  Npu  onpeaenieHHol
TemnepaTtype, 3aBUCUT OT TUMA OKCUAA U A1 CKOPOCTU Harpesa.

MoBTOpeHWe TOro Ke aHanu3a Ha ceexxem obpasue C Apyroi
CKOPOCTbIO Harpesa MO3BO/IAET OLEHUTb SHEPrui0 aKkTUBaLuu
npouecca. lpy Manom cofepsKaHWM OKCUAOB METas/OoB,
0cobeHHO Ha NoBepPXHOCTU 06pasyeTca He6O/IbLLIOE KONNYECTBO
BOAbl M aHAN3 MOXKET 6biTb BbINOSHEH 6e3 ee ynaBAWBaHMA.
Bonbloe KO/MMYECTBO BAarM MOMKeT b6biTb y/lOBNEHO nepes
[ETEKTOPOM, U OH ByZleT onpesensaTb YNCTbIA CUTHaN no Ha.

MPUMEPbI: Mpom. Kartanusatopbl (rMAPOKPEKUHr, ruapoaecynbdypusaums,
rMAPOAEHUTPOreHM3aLmMA 1 npoLiecc Guliepa-Tponia)

TPD: TemnepatypHo-lMporpammupyemasn fecopbumsa

AfcopbrpoBaHHble BellecTsa
moryT 6bITb  AecopbupoBaHbl B

NOTOKE YWUCTOrO  rasa-HocuTens.
OagHMM M3 pacrnpoCTPaHEHHbIX
MEeToA0B  ABAAETCA aMMWAYHbIN

TPD, ¢ nOMOLLbIO KOTOPOFrO MOXHO
OUEHUTb OTHOCUTE/NbHYIO
NMPOYHOCTb KUCNOTHbLIX LLEHTPOB,
Hanpumep, ueonntoB. OCHOBHble
LeHTpbl MOTYT ObITb aHAaNOTUYHbIM
06pa3om oLeHeHbl ¢ NomoLbio TPD yraeKkucbiM rasom.

HeKoTopble MaTepuanbl MOTYT XapaKTePU30BaTbCA Pa3/OKEHUEM
WIn auccoumaumei B obbeme TBEPAOro BelecTsa, a He NpocTo
Jecopbumelt ¢ nosepxHocTu. Takue npumepsl HabaogatoTes B
KapboHaTax B pe3y/nbTaTe uccnegosaHuii no yaaneduio CO,, B
TMAPUAAX,  UCMNOAb3yeMbIX B  KayecTBe  MOTEHLMa/bHbIX
MaTepuanoB A/1f XpaHeHUA BOAOPOAA U T. A,

Lieonutsi (Hanp., FCC, Katanusatopbl M3omepu3saLmm)

TPO: Temperature Programmed Oxidation

Yrnepos v Kapbuabl noaaarotcs
OLleHKE MNyTem  OCTOPONKHOMO
OKWUC/IEHUA  NPU  HarpeBaHWu.
MoToK pa3baBieHHOro Kuciopoaa
(Hanpumep, 2-10% O, B He)
HanpaBneHHbIi Ha obpasel, BO
BpPemMA  JIMHeWHOro  Harpesa
reHepupyeT CUrHaa 13-3a notepu
O, 13 rasosoro notoka. MpoayKTbl okncnenunsa, CO n CO,, He
HY)KHO ynaBavBaTb. CneumanbHO BbIGpPaHHbIE MaTepuassl,
ncnosbsyemble B TCD-aetektope Autosorb iQ-C, ycToinumsbl K
OKMCNIEHWNIO M HOPMAIbHO PAbOTaOT B TAKMX ra30BbIX CMECAX.

PasnuuHble dopmbl yrneposa, Takne Kak amMopdHbIi yraepop,
HAHOTPYOKW, HUTM U TpaduT, OKUCAAKOTCA MNpU  PasHbIX
TemnepaTtypax n3-3a pa3nMyHoOM [OOCTYNHOCTU
PEaKLMOHHOCNOCOOHbIX Yr/IePOA-YINePOaHbIX CBA3el. Takum
06pasom, bynnepeHbl, caa, KOKC Ha KaTanmsaTopax U T.4. MOryT
ObITb  ObICTPO  OXapakTepu3oBaHbl U AnbPepeHLMPOBaHbI.
Katanusatopbl OKUCAEHWA, Hanpumep, Te, KOTopble cogepKaT
XpOM, KobanbT, MeAb W MapraHelw, W  OKUCAUTE/bHO-
BOCCTAHOBUTE/IbHbIE HOCUTENM, TaKMe KaK AMOKCWUA, TUTaHa U
Liepua, TaKKe MOryT BbITb 0XapaKTepU30BaHbl ¢ ToMoLLbio TPO.

MPUMEPDI: YrnepogHble maTtepuasbl, TONIMBHbIE d1EMEHTbI, 3/IEKTPOAbI U
T.4.

UmnynbcHoe TUTpoBaHMe: KO/IMYeCcTBEeHHbI aHanu3

3TOT MeTof Mcnonb3ayeTca Ans
onpeaeneHus LWNPOKOro cnekTpa
cBOMCTB peakTUBHOro
MaTepuana, TakuUx Kak CuabHoe
norsioLeHre nNpu xemocopbumm,
naowasab aKTMBHOrO MeTanna,
OUCNepcUa MeTanna U cpegHui
pasmep HaHoOKNacTepa
(KpucTtannuta).

Mocne cooTBeTcTBYlOLEN MOAFOTOBKM Ha MecTe, KoTopas
MoXeT 6biTb  obbeguHeHa ¢ TPR/TPO, o6pasel,
aBTOMaTUYECKM TUTpyeTca* HebOoNbWMMK, W3BECTHbIMMU
obbemamu (MMMyNbCamMM) XMMUUYECKM aKTUBHOMO rasa.
[eTekTop onpeaenser n3bbITOK rasa, KOTOPbIA He BCTynaeT
B peakuuto ¢ obpasuom. O6wmii obbem rasa, KOTOpbIn
BCTyMaeT B peakuuMo C npoboi, aBTOMAaTMYECKM
onpegenserca  nNpoctbiM  06paTHbIM  pacyeTom  C
MCMONb30BaHWEM NporpaMmmHoro obecneyeHnsa TPRWin™.,

Mertann-Hocutenun (pedopMUHT, YaCTUYHOE OKUC/IEHWE,
TMAPOreHn3aLus, BbIX10MHbIe rasbl )

*
TpebyeTca cuctema BripbicKa



autosorb’

Quantachrome

INSTRUMENTS

aBTOMATMYECKUM aHA/IM3aTOp ra3oBon copbumm

naowagn noBepxHoOCTn, pasmepa nop, XEN\OCOp6LI,VIVI

A brand of Anton Paar

ASiQWin nporpammHbIN NPOAYKT

KomnniekcHoe nporpammHoe obecrneveHve pAaa  ynpasieHus,
cbopa, pacyeta U oT4ETHOCTM Ha Hase Windows® obmeHnBaeTca
OAHHBIMW € aHanusaTopom Yepes Ethernet, Hanpamyo uamn yepes
JIOKa/IbHY1O CeTb.

TUNWUYHBIA GU3UCOPOLMOHHBIN aHaM3 HayMHAeTcA C Aerasauuu
obpasua. Tpebyemblit MNPOTOKOA TEMMEpPaTypHOro  pexuma
[Aerasaumm - CKOPOCTei HarpeBa, BPEMEHW BbIAEPKMBAHUA NpU
HY)KHOM  TemnepaType UM  aBTOMAaTMYECKOr0  TECTMPOBAHMA
rOTOBHOCTM CO3[aeTcA B MPOrpaMme W 3arpysKaetca Ha npubop.
Mocne 3aBepleHWA CUHXPOHU3UPOBAHHOrO MPOTOKO/MA WM
paHblue, €ecAn MOBbIWEHNEe OCTAaTOYHOTO [JaB/JeHUA MPeBbICUT
33JaHHbIN Nonb3oBaTenem npeaen ucnbiTaHusa, Aurosorb iQ
BbIK/IIOYMT [AErasatop, 3ano/iHMB AYeirKy ¢ obpasuom rasom gns
06paTHOM 3aKayYKM UK OCTaBMB ee Nog, BaKyyMOM.

Outgasser Profile: Station #1 =

leating Profile

@ Add
Q Delete

> Edit

[V Pressure Controlled Heating. Limit: 10] torr

~Completion State
* Backfil

[V Test in segment IZ —:—l 50,000 mtorr/min at every: {15 min
" Yacuum =l

Pressure (torr)

FinefCoarse Crossover: I3B‘00
Q Load/Save |

Backfill: |775.00
oK | X Cancell

3
F
o

MapameTpbl aHanu3a MOryT 6biTb BblBpaHbl M3 COXPAaHEHHOro
Habopa MKW co3AaHbl HOBble, U MOTYT BKAOYaTb B ceba aeTanu
nerasaumu. AHanms nyctoro o6bema BO3MOXKEH C UCMO/Ib30BaHNEM
KJaccMyeckoro MeTofa C MNOMOWb reans wnu 6e3 reava -
metoaom He-free.

[aHHble B LUEeNeBblX TOYKAX OTHOCUTENbHOTO  AABAEHUS,
aBTOMATUYECKM L0NONHATCA BO Bpems aHanusa
OOMNONHUTENbHBIMW  TOYKAMM  Ha  OCHOBe  KpuTepua  no
MaKCMManbHOMY U3MeHeHUo obbema (B 061acTax M30TepMbl, rae
HabntoAaeTca KpyTol NoAbem Uan fecopbunio), Uam Noy4yatoTcsa B
COOTBETCTBUM C aANTOPUTMOM [03UPOBAHMA  PUKCMPOBAHHOTO
obbema, HasbiBaembiMm Vector Dose. Korga copbumsa npomcxoauT B
60NbLIMX KONMYEecTBaxX U BbicTpo, nonynsapHaa ¢yHKumna Maxidose
MWHUMKU3MpPYeET obliee Bpemsa aHanu3a. Mvctepesnc B M3oTepmax
du3nyeckoin agcopbumm MONKHO «CKAHMPOBATb», TO €CTb MOMKHO
3anporpamMmmmnpoBaTb HECKONbKO LUMKNO0B agcopbunn/aecopbuum 8
»enaemblx AnanasoHax P/Po.

KomnneKcHble ¢p130COpOLMOHHbIE pacyeTbl BKAOYAIOT B
cebs pacuyeT ygenbHOW naowanm noBepxHoCTU (o4HO- M
MHoroTo4e4Han b3T, fleHrmiopa, STSA, t-plot, alpha-s, DR),
obwnii obbem nNop m pacnpeneneHne nop no pasmepam
(BJH, DH, DA, MP, HK, SF, MoHTe-Kapno, NLDFT, QSDFT) c
COOTBETCTBYIOWMMM 3HAYEHUAMM MNIOLWALAMN NOBEPXHOCTY,
pasmepamu Mop C MOMOLLbIO KPUNTOHA A8 TOHKMX MIEHOK,
TennoT aacopbuuu, a Takxke metog dpaktanos NK u FHH.

Bubnnoteka DFT sBnseTca Hanbonee NOMHOW M3 AOCTYMHbIX
Ha pblHKe, MNpPefoCTaBAAs He MeHee [ABaguaty Tpex
MaTEMaTUYECKUX MOJEeNel, OMNUCHIBAIOLWMX  PasAnyHble
bopmbl NOP, XMMUUYECKME XapaKTEPUCTUKM NOBEpPXHOCTEN U
KOHKpETHbIE COYeTaHusA agcopbaTta u TemnepaTypsbl.

@

1000

ion.

an

sdspiné B e P
Y :
MapameTpbl xemocopbumm BK/IIOYAIOT B cebn

MHOTOYMCNEHHbIE BAapWaHTbl MpeABapuTEIbHON NOATOTOBKM
Ha MecTe M MoCcTpoeHne U30TepMbl B ABYX HampasaeHusAXx (B
pa3HbIX BapMaHTax B 3aBMCMMOCTU OT rasa v Temnepatyp), u
MOTyT 6bITb 06begMHEHDI B OANH PAaCLUMPEHHDBIN PEXUM.

Pe3ynbTaTbl xeMocopbLMM BKAOYALOT € ceba aHanus naowaam
MeTanna, AMCNepCcHOCTD, pa3smep HaHOK/acTepa
(KpucTananTa) 1 eMKOCTb MOHOCNIOA HECKO/IbKUMU METOLAMM:
aKcTpanonauma, Jlenrmiopa, ®PpeilHpgamxa u  TemKuHa.
TennoTbl XeMocopbLmMmM TaKKe AOCTYNHbI C UCMNO/b30BAHMEM
MaHOMETPUYECKUX  [aHHbIX (cTaTnueckux  un3oTepm).
MoToKoBble meToabl aHanusa (c onuuen TCD-geTekTOpa)
pacWMpPAT AMaNa3oH MOJlyYaeMblX AaHHbIX M BK/KOYAOT B
cebA aHaNM3 IHepPrMm akTMBALMK, KONIMYECTBEHHbIX 3HAYEHU
TPD, TPO wu TPR, ¢ BO3MOXHOCTbIO pa3BepTbiBAHUA
nepeKkpbiBaloWmMxca UKo TPX u/man ana maeHTMdMKaumm
OTXOAALMX [a30B C WCMNONb30BaHWEM [AOMOJHUTENbHOTO
BCTPOEHHOro Macc-CneKkTpomeTpa.

He Bce moaenn moryT BbINOMIHATbL BCE TUMbl aHaAN3a U 0T06pa)KaTb BCe TUNbl AaHHbIX.
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NAOLLAAM NOBEPXHOCTM, Pa3Mepa Nop, Xemocopbumum

MMBKOCTb U MOAYNbHOCTb: AOCTYMHbIE OMNLUMN U aKCeccyapbl.
MogynibHbli Nnoaxopa, iQ pacnpocTpaHAeTcs Ha LWMPOKUIA CNEeKTP AO0CTYNHbIX OMNLMI U akceccyapos. TW napameTpbl MOTyT BbiTb
[06aBneHbl BO BpeMs 3aKasa, MM MHOTWE MOTYT 6bITb 406aB/EHbl HA MeCTe Noc/e NOKYMKU. 3To obecnevymBaeT MakCUManbHYyHO
MOAYNbHYIO0 TMBKOCTb A/ YA,0BNETBOPEHUA BALLUX ByAyLinX noTpe6HOCTEN.

HecKkonbko ®u30copbunOHHbIX CTaHLUNA:

BTopas 1 TpeTbA CTaHLUMM AOCTYMHbI B PA3/IMYHbIX
AnanasoHax gasneHuna. Kaxgaa cTaHUMA OCHalleHa
CBOMM KOMMIEKTOM AATYMKOB SABEHMA.

AG = 1000 Topp
MP = 1000, 10, 1Topp
XR =1000, 10, 0.1Topp

DetekTop TennonposogHocTtu (TCD):

Mpu ocHaweHnn BcTpoeHHbIM TCD-geTekTopom
mogaenun Autosorb iQ-C (xemocopbuma) moryt
BbINOJIHATbL NOJIHOCTbIO aBTOMATUUYECKUEe
3KCNEePUMEHTbI B MOTOKE, KOTOPble BK/ItOYAtOT B cebs
TemnepaTypHo Mporpammupyemyto ecopbuunto,
OKucnenue uam BoccraHosnenue (TPD, TPO n TPR) n
OMUMOHANbHO MMMNY/IbCHOE TUTPOBaHME
(aBTOMaTUUYeCKan NeTns BMpbICKa).

Macc-cnektpomertp:

Mogaenun xemocopbumm iQ-C ¢ Typbo-Hacocom Tak:Ke
MOTyT 6bITb OCHALLEHbI MacC-CNEKTPOMETPOM (He
TpebyeTcA OTAEeNbHbIV BAaKYyM) A4 AeTanbHOW
XapaKTePUCTUKM KaTannsaTopa, BKoYatoLen
MAEHTUPUKALMIO ra3006Pa3HbIX KOMMOHEHTOB.

MporpammHoe obecneyeHne npnbopa KOHTpoOAUpPYeT cbop

[OAHHbIX C MOMOLLIbIO MACcC-CNEeKTPOMETPa, NO3TOMY
TpebyeTca ToAbKo oauH MK.

Onuua copbuumn napos:

I'IaporeHepaTop PacnoNnoXKeH BHYTPU KaMepbl KONNEKTOPa,

rOe OH HarpeBaeTCs Y KOHTPOJIMPYETCA TEPMOCTaTOM.

aﬂeKTpOMaFHMTHbII\;I KNnanaH OTKpbIBaeT 6annact Hacoca Aana

KpaﬁHe BaXKHOM BEHTUNAUNN KOHOEHCUPYHOLWMXCA NapoB.

STa onuuA aBTOMATUYECKMN nepekKknvaeTca mexay no,a,aqeﬁ

napa u rasa n MoXxet 6bITb ,a,o6aBneHa nosaHee.

Mporpes maHudonbaa

M30/1MpOBaHHbIA UM TEPMOCTaTUPOBAHHbIN Harpesaemblil
maHndoba obecneymBaeT cTabUNbHbIV OTKAWK AaBAEHUSA B
KAumare.

NNOXO  KOHTpo/svpyemom  sabopaTopHom
Bk/toyeHo ¢ onuuent copbumm napos.

Kpuokynnep:

MOLWHBIN U TOYHBIN TepMmoCTaT AnA u3oTepm Ppusnyeckomn
apcopbummn npu nobon Temnepatype ot 20 o 320 K 6es
CKMMKEHHbIX rasos. MoaxoauT AnA Bcex moaenen u He
TpebyeT XNAKOro asoTa UAn ApPYyroro KpUoreHa.

CryoSync:

MpucnocobneHne pna KpMooxnaxKAeHusa, nossossawoliee
npoBOAMTbL aHanAM3 Npu  TemnepaTtype aproHa,
pekomeHaoBaHHbI IUPAC, npu 87K M 3KCNEepUMEHTbI
mexay 82K m 115K ¢ mcnonb3oBaHMEM KMAKOro asoTa
BMECTO XMAKOro aproHa Uam Apyrux aibTepHaTUB.

KoHTpoanep maccoBoro pacxoaa:

MonynapHoe obHoBNeHUe gns mogenu iQ-C. Ynpasasembliii c
nomoublo nporpammHoro obecneyeHuns ASiQWin, oH ToyHO
KOHTPO/IMPYET CKOPOCTb MOTOKA Nt060ro npucoeguHeHHoro
rasa BO BpemfA XMMUYECKOM npeaBapuTenbHON obpaboTku
WK aHanum3a Ha ocHose TCD.

UHTepdeiic Kanopumerpa:

M3mepeHuve TennoTbl aAcopbLmMmn HENOCPEACTBEHHO B AYeiike
ans 06pasLoB, UCNOJIb3yA MPUIOKEHWE 411 B3aUMOAENCTBUA
C KOMMEPYECKM AOCTYMHbIM CTOPOHHUM KaNlopPUMETPOM.

TenexkKa:

MpoyHas M O0NroBeYHas TeslexKa, UCNosib3yemas, Koraa
MPOCTPAHCTBO OrFPaHUYEHO WAW  KOTAa  MHCTPYMEHT
Heobxo4MMo nepemelLaTb No fabopaTopmm. B Hem MOXKHO
pasmectuTb Komnpeccop CryoCooler Ha HWMKHel Monke,
3KOHOMS elLe 6o/iblle MecTa Ha CToNe.

21 CFR 11 Compatible Software

MporpammHoe obecneuvenue ans  Autosorb iQ (ASiQWin)
[OCTYMHO B BepCUM, KOTOpas COOTBETCTBYET TpeboBaHWAM
21CFR 11. MporpammHble YHKUMKM BKAOYaOT B cebs
GYHKLMIO HECKONbKO Mo/b30BaTesieil, HECKOJ/IbKO YPOBHEM
[OCTyNa, CPOK  [AeWcTBMA  napona, 6J0KMPOBKY  npu
HenpasuabHOM naposne, audit trail (KOHTPONbHBIV KypHan) u
apyrue GyHKLUN.



autosorb’ Quantachrome

INSTRUMENTS
aBTOMATMYECKUM aHA/IM3aTOp ra3oBon copbumm
naowagn noBepxHoOCTn, pasmepa nop, XEN\OCOp6LI,VIVI

A brand of Anton Paar

Cneyndukaumsa
CraHpapTHbIE XapaKTEePUCTUKUN Mpeumyuiecrea
TexHoNorMa MMHUMabHOM XOﬂO,D,HOVI 30HbI [oBblWeHHasn 4YyBCTBUTENIbHOCTb NPU onpeaeneHnn

a,COPBUPOBAHHBIX KONNYECTB
CTaHAapTHbIN KproreHHsbili cocya Abtoap (6onee 90 yacos  [nuTenbHan paboTta 6e3 BHMMaHMA onepaTopa
paboTbl), 3 AUTpa

BaKyyMHbI Hacoc B KOMMJIeKTe KomnaKTHOCTb, WWymonogasieHume
BcTpoeHHble cTaHumu aerasaumm * JKOHOMMA MEeCTa - BHELLHWE YCTPOMCTBa He TpebytoTca
XonogHas nosyuuka * MNoBbIWEHHbIM YPOBEHb BaKyyma U 3pPeKTUBHOCTb

MpoBepKa ypoBHA Aerasaumm ¢ UCMOb30BaHNEM AaTunka  COKpallaeT Bpems Aerasauuu, Npu COXpaHeHWM KadecTsa

Mupaxun

HeckosibKo NopToB 1A agcopbarta (aBTomaTnyeckoe MpoCTOTa MCNONBb30BAHWUA M YMCTOTA Fa3a: yCTpaHAeT

nepek/oUYeHne nNpu Nnpoayske/Bakyymmsaumm) HEeobX0AMMOCTb 3aMeHbl FA30BbIX COeANHEHUI ANs
1CNO/Ib30BaHMA Apyroro agcopbara.

BblaeneHHbI NOpPT ANA renva YcTpaHAeT 3arpasHeHne gpyrumm rasamm

BblaeneHHbIN NOPT ANA ra3a 06paTHOM 3aKayku ObecneuynBaeT NOCTOAHHBIN Bec 0bpasua

Meyb C aBTOMATUYECKMM 3aKPbITUEM/OTKPLITUEM KPbILWKK  YCTpaHAET py4yHOe BMeLaTenbCTBo 1 obecnevmsaer
(Tonbko ana mogenei iQ-C) MAKCMMAJIbHYO CKOPOCTb OXNAXKAEHUA Neyn.

BeHTUAALMOHHOE OXNaxaeHue neun (Tonbko mogenn iQ-C) He TpebyeTtca TeXHUUYECKUI BO3AYX

BCTpOEHHbI aBTOMATUYECKNIA M30MPYIOLLMIA KNanaH ana  ToNHOCTbIO aBTOMATUUYECKUIA Mepexos MeXKay aHaau3om B
NPOTOYHOM AYeliKK (Tonbko moaenu iQ-C) NMOTOKE U CTaTUYECKUM (MaHOMETPUYECKMM/06beMHbIM)
aHann3om. MckntoyaeT pyyHyto HacTPOMKY KianaHa npwm
nepexoe mexay xemocopbumeit u pusmncopbumein/copbumeit

napos.
NHTenneKkTyanbHaa OTKayKa C UCNO/Ib30BAHMEM HECKONbKMX YCTpaHAeT BbIBPOC NOPOLLKA U3 AYeikn obpasua
KnanaHos
*kpome mogenu iQ-C-AG-ND
MapameTtp 3HayeHuA
0.1/1 Topp AaTuvK gasaeHus, TouHocTb (MP/XR) <0.15%
Bakyym (MP/XR) o 5x10710 mbap

HyscteutenbHocTh (XR) <2 x 1079 monb agcopbuposaHHoro/Aecop6UpPOBaHHOTO rasa

P/P, anana3oH (XR) <1x10°8-0.999

Pasmep nop 0.35-500 HMm (3.5 to 5000 A)
Bakyym, ctaHums gerasaums (MP/XR) 5x10°10 M6ap
XemMocopbLMOHHas Nneyb, MakCMManbHas TemnepaTypa 1100°C

(Tonbko B mogensx iQ-C)

Temnepatypa gerasaumm™ 350°C (450°C c KBapLLeBbIM CTEK/IOM)

*kpome mozenu iQ-C-AG-ND




BceMnpHO M3BECTHbI MHHOBALMOHHbIE NPON3BOAMUTE/Nb B 061aCTN paboTbl

Quantachrome

INSTRUMENTS

C COBpeEMEHHbIMU MOPUCTbIMU MaTePUATaMU.
Mbl ropaumca Tem, 4TO Ham yaaeTca NoAnepKnBatb KpaﬁHe

AONTOCPOYHbIe aenoBble OTHOWEHNA C HAWMMU 3aKa3dynKamm 6narop,apﬂ

A brand of Anton Paar

(KBaHTaxpom).

KauyecTBY NOC/NENPOAAMNKHOIO 0OCNYKMBAHNA U TEXHUYECKON NOAAEPHKKN,
obecneynBaemblx cnewmanmcTtamm KomnaHmm Quantachrome

TexHunuyeckoe 06CNy»KMBaHME Ha MeCcTe 3KCnayaTauum

MpeacTaBuUTENM CNYKObI TEXHUYECKOM NoaaepKKM KomnaHun Quantachrome
Instruments (KBaHTaxpom MHCTpymeHTC) paboTatoT BO BCEX CTPAHAX MUPA, YTO
nossosifieT o6ecneynTb yBepeHHOCTb B TOM, YTO HaluM NPMBOpPbI NPOA0/IXKAT
0CTaBaTbCA HAAEHKHbIMU NOMOLLHWMKAMM ANA COTPYAHWKOB abopaTopuid,
CNeunanmsmpyoLmMxcsa Ha U3yyeHMn CBOMCTB maTepmanos. Hawm cneunanmctol
MOTyT NPeasioKnUTb Bam pag, 4OroBopos Ha TeXHMUYecKoe 06Cay»unsaHue, a Bol, B
CBOIO 0Yepeab, CMOXKeTe BbibpaTh Te NapameTpbl BpemeHn 06paboTKu 3asBKH,
nakeTa NpeAoCTaB/ifAeMbIX YCAYr U CKMAOK Ha 3anacHble YacTu, KOTopble B
HanbobLei CTeNeHN OTBEYAOT MMEHHO Balunm HyKaam.

3anacHble Yyactu

KomnaHua Quantachrome rapaHTMpyeT COBMECTMMOCTb MNOCTaBASEMbIX
3anacHbIX YacTei ¢ NpPon3BoAMMbIMKU NPUBOPaMu, YTO NOATBEPIKAAETCA
COOTBETCTBYIOLMMM CepTUdMKaTamM (cBMAETeNbCTBAMM). Halum cneumanmucTbl
obecneynBaloT onepaTmMBHytO 06paboTKy 3a8BOK Ha NpMObpeTeHNe 3anacHbIX
yacTel, a TaKXKe NoAAEPKMUBAIOT HAIMUME U JOCTYNHOCTb 6O/ILLLIOrO KOIMYECTBa
3anacHbIx YacTel v eguHUL, 060pya0BaHUA.

NabopaTtopua aHaNM3a NPUMEHEHU

JKcnepTbl Hawe nabopaTopmm NO U3yYEHUIO CBOMCTB MOPOLLKOOBPA3HbIX
MaTepunanos, OCHALLEHHOW YHMKaAbHbIMKU NpMbopaMm 1 NepesoBbIMU
TEXHO/IOTUAMM, MPEAOCTABAAIOT YCAYrM MO NPOBEAEHMUIO UCMbITAHWUIA U aHAM30B
Ha KOHTPaKTHOW (40roBopHO) ocHOoBE. KCNepTbl 1abopaTopuM TaKKe MOryT
NpoBEPUTL NPUMEHMMOCTb NPOM3BOAMMbIX KOMMaHWel npubopoe Ans Bawero
KOHKPETHOro NPMMEHEHMA C UCMNONb30BaHMEM NPeAOCTaBNEeHHbIX Bamu
06pa3uos. OueHKa NPYMEHNMOCTU BbINOHAETCA A0 NpUobpeTeHun
cooTBeTCTBYtOLLEro Npnbopa.

TexHnuyecKas nogaepyKa Ha NPOTANKEHMM BCEro CPOKa
cny>bbl npnbopa

TexHuuyeckan nogaepKa NnpMbopoB Hallelh KOMNaHUKN Ha NPOTAMKEHWUM BCErO
CPOKa UX Cy»Kbbl ABNAETCA KNHOYEBIM KOMMNOHEHTOM BU3HeC-cTpaTerMm Hawemn
KOMMaHMK. Hawm HayyHble 3KCnepTbl BCeraa roToBbl OTBETUTL Ha Bawwm Bonpoch!
Mo Pas/IYHbIM NPUMEHEHUAM U chepam MCNoNb30BaHMA NpUBOPOB Hallein
KOMMaHWK. [laHHan ycayra npeAoCcTaBAseTca BCEM 3aKa3uyMKaM BHe 3aBUCMMOCTH
OT HaIMUMA 3aKNHOUYEHHOTO C Halleil KoMMNaHMel A0roBopa O TEXHUYECKOM
obcnyknsaHum.

MapTHepCTBO B Hay4yHOM paboTe

B oTzene HayyHbIX UccnenoBaHWiA KomNaHuu Quantachrome paboTatoT akcnepTbl
MMPOBOTO YPOBHA B 06/1aCTN U3yYeHWs U ONUCaHUA CBOICTB maTepunanos. Hawa
KOMaHAa peryapHO NPpUHUMaeT y4aCTne B COBMECTHbIX Hay4HO-
nccneaoBaTeNbCKUX MPOEKTaX, OpraHn3yembix BeayLmmm nabopatopusamm no
M3y4YeHUIo MaTepmanos. Hawwm cneumanncTol TakKe peryaspHo nybamkyoT
CTaTby B aBTOPUTETHBIX PELLEH3UPYEMBIX HAYYHbIX }KYPHANaX, @ TaK¥Ke BbICTyNatoT
Ha TEMaTUYECKMX TEXHUYECKUX CUMMNO3MYMaX Mo BCEMY MUPY.

Ye noutn 50 net yueHble 1 UHXKeHepbl KOMMaHUM
Quantachrome co3gatoT peBoOLMOHHbIE
TEXHWYECKMe peLleHus B 061aCTU NpoBeaeHUs
N3MepeHuii, NPOEKTUPYA U co3aaBan npubopsl,
No3BONAIOLLME BbIMOAHATL U3MEPEHMNE
XapaKTEPUCTUK U CBOMCTB NOPOLIKOOBPA3HbIX U
NMOPUCTbIX MaTePUANOB C BbICOKOM CTEMNEHbIO
TOYHOCTU U HaAeXHOCTU. Hawwm coTpyaHMKK
OT/IMYAIOTCA HEM3MEHHOM NPUBEPKEHHOCTHIO
naeanam npefocTaBaeHNA HaWMM 3aKas3umKam
YHUKaNbHbIM TEXHUYECKUX PELUEHWUN, a TaKKe
TEXHWYECKON NoafepKKN Henpes3onaeHHoro
KayecTsa.

BCTyI'IaH B Aile/10Bble OTHOWEHUA C 3aKa34ynKamMmmn, mbil
npuHMmaem Ha ceba 065a3aTeIbCTBa NO OKa3aHMIo
noAAepKKM [0, B NpoLiecce U nocae npuobpeteHus
Halmx NpnbopPOB, a TaKKe oKasaHuo nbom
BO3MOHOW MOMOLLM Ha NPOTAXKEHWUMN BCETO CPOKa
nx cnyxo6bl. MopobHble 0b6A3aTenbcTBa ABNAOTCA
BECbMa 3HAYMTE/IbHBIMM, MOCKObKY NPUBOPBI,
NpoV3BOAMMbIe Halleli KOMNaHWew, OTIMYaloTCs
CTO/Ib BbICOKOM CTEMNEHbI0 HaLeXHOCTH, 4TO Cayyawm,
Koraa ToT Un MHoM Npubop npoaoaKaloT
MCNO/1b30BaTh B TEYEHME HECKOJ/IbKUX AECATKOB NIET,
He ABNAOTCA PEAKOCTHIO.

000 "ABPOPA"

OduumanbHbIt npeactaButens Anton Paar B
Poccumn

Ten.: +7(495)258-83-05/06/07

E-mail: paar@avrora-lab.com

WWW.paar.ru

Co3,c|,aeM TeXHn4yeckume

peweHna ona nayvyeHuna

CBOWCTB NOPOLIKOO6PA3HbIX M

M NOPUCTbIX MaTepManos C v

1968 roga WO 9987
ToBapHble 3HAKM 1 TOProBble MapKu (B TOM Yncne

3apeI'VICTpl/IpOBaHHbIE) 0CTatoTCA COBCTBEHHOCTLIO
COOTBETCTBYHOLWMNX BNage/ibLes.

© 2018 Quantachrome Corporation 104IPOO1EN-A

BcneacTeme NpUMeHEHUA NOAUTUKN HENPEPBIBHOTO PAa3BUTUA U COBEPLLEHCTBOBAHMSA, NPUHATOMN B HaLel KOMNAaHUK, MHGOPMALLMA U TEXHUYECKME
XapaKTEPUCTUKM NPUBOPOB, CoAepiKalLMeca B AaHHOM AOKYMEHTE, MOryT 6bITb M3MeHeHbl 6e3 npeasapuTenbHOro ysegomieHuns. KomnaHms He HeceT

OTBETCTBEHHOCTM 3a NOCNeACTBUA HOAO6HbIX N3MEHEHUN.


mailto:paar@avrora-lab.com
http://www.paar.ru/

