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G6 LEONARDO — 9KOHOMMUYHbIN
KOHTPOJ1b NPOLLECCOB C HOBbIM
aHanM3aTopom ra3os

Pyabl, MeTannbl, CrisiaBbl U kKepamMmuka
Thica4eneTuaMmn MeTansibl 1 CniaBbl Urpanm
3aMETHYIO POJIb B 9BOMIOUMOHHON UCTOPUN
4e0BeYeCcTBa v AaBanv MMeHa LIesbiM 3rnoxam.

Tpu anemenTa — kmucnopof (O), azoT (N) 1 BOAOpPOL,
(H) — onpenensioT ka4ecTBO, CPOK CAYXObl

N MexaHN4YecKke CBONCTBA BCEX METaININHYECKIX
mMartepmanoB. B OTin4me OT KOHLUEHTPAaLMN
OCTaslbHbIX 91EMEHTOB, COCTaBASIOLLMX CMaBhbI,
copgepxarue O, N v H nHoraa sHaunTensHo
MEHSIETCS BO BDEMS BCEI0 MPOM3BOACTBEHHOIO
LiK1a OT MPOMBBOACTBA ChiPbsi 0 BbiMycKa roTOBOM
NPOAYKLIMM.

Jlerkne anemeHTbl genatoT Taxenyio paéorty
[axe npu Hann41K B CNeaoBbIX KONMYecTBax

O, N 1 H oka3sblBatoT 04eHb CYLLIECTBEHHOE
BAMAHME Ha cBoMCcTBa Mateprana. OgHako

HU3KME KOHLIEHTPAaLIW TPYAHO aHanM3MpoBaTh
cnekTpanbHbIMY METOAAMU 13-3a aTOMHbBIX CBOMCTB
O, N v H. Tak 4TO € MOXHO caenaTb?

OTBET NPOCT: HEOOXOAMMO UCMONB30BaTh METOL,
BOCCTAHOBUTENBHOIO NaaBneHnd. Hiukakon apyrom
MEeTOA, He obecnedrBaeT NyHLnx Npeaenos
0BHapyXeHus, HagexXHOCT AU CTabWABHOCTU.
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ONTUMU3NPOBAHO C YA,00HbLIMU QYHKLUSMU
G6 LEONARDO npepHasHauyeH onsg aHanmaa kak
otaenbHbix rasos (O, N, unn H), Tak 1 ABONHbIX
komouHaumin (ON nnn OH) . OH noctaBnseTcs

C NpeaBapuTenbHO HAaCTPOEHHBIMI METOAAMY AN
MHOIMVIX CTaHAaPTHbIX NPUAOXeHWI, Hanpumep, ON
nnv H B ctanu v tutaxe, O B Mean, OH B MarHUTHbIX
mMarepuranax 1 nopoLLlKax TMTaHOBOrO cnfasa AJ1s
aaauTVBHOIO MPOW3BOACTRA.

[MOCKOMBKY 3TV MOPOLLKN UMEIOT BEICOKYIO YAESTbHYIO
NMOBEPXHOCTb, Ha Ka4eCTBO MTOrOBOIO CblPbA BANAIOT
Takow hakTop, Kak CTapeHune nopoLlka BCNeaCTBME
nornoweHna snarv 1 kmcnopoga.

Kaxpnas koHpurypaums G6 LEONARDO pabotaet
C YCMNONb30BaHNEM 9KOHOMUYHOMO rasa-HocuTena
aproxa. Micnonb3dys TexHonornio Smart Molecule ~
Sequence™, G6 LEONARDO rapaHTupyeT HaaexXHble

pesynbraThl.




@ HeopraHuka

Kncnopon A3oT Boaopoa

Yem otnmnyaerca G6 LEONARDO o1 nogo06HbIX

aHannsaTtopos?

= G6 LEONARDO BbINOAHAET NPAMOE 1 TOHHOE N3MEPEHNE
BCEX ra3oB, BbIXOASALLMX 13 06paslia B COOTHOLIEHUN 1:1,
6e3 XMMNYEeCKOro PacTBOPEHNS, MHOMrOKPATHbBIX MUBMEPEH NI,
MaTematu4eCckyx nonpaBoK UK CreumanbHeIX anropuTMOB.

= G6 LEONARDO ocHallaeTcsd yHUKanbHOM CUCTEMOMN
FusionControl 4na To4HOro M3MepeHus Temnepatypbl obpastia
OECKOHTaKTHbIM AaTHUKOM, 4TO 06EeCneYnBaeT BbIXO], TONbKO
TEX rasos, KoTopble TpedyioTea and nameperns (CO, N, v H,),
6e3 N060YHbBIX NPOAYKTOB, Takmx kak CH4, nnbo apyrie rassl
(yrneBoaopoabl).

= G6 LEONARDO MOXeT 04eHb HaAIEXKHO N3MEPATL Aaxe camble
HN3KE KOHUEHTPAaLUMM BOAOPOAa OT HI/T (ppb).

= G6 LEONARDO He TpebyeT nopornx peareHToB s
onpeaeneHns KMcnopoaa, v MoxHoO MCnob3oBaTh A5
aHanM3a 3KOHOMUYECKN BbIFOAHbI aprOH B KAa4eCTBe
HecyLllero rasa.

Kakoesl npenmyuiectea Smart Molecule Sequence™?
= Kaxapli 13 3/1eMEHTOB aHaNM31pPyeTcs B MOSHOM OObeME:
kncnopon — B Buae CO, BOAOPOA 1 a30T — B BUAE Hy N,

= ADIrOH UV a30T *) MOryT UCMONb30BATHCHA B KAYECTBE
CTaHOaPTHbLIX ra30B BMECTO 4aCTO MCMOb3YEeMOro,
HO JOPOroro 1 PEAKOro rada refivg.

= He ToNbKOo asoT, HO 1 BOAOPO/, MPEKPACHO M3MEPSAIOTCS
C 1CNOMb30BAHNEM BbICOKOYYBCTBUTENBHOMO
TepMOoKOoHayKToMeTpudeckoro aetektopa DualChannel (TCD)
C OTAENbHLIM KaHaIOM CPaBHEHVA. YHIKanbHas KOMOUHALIMA
KaHa10B C TeNN00OMEHHUKOM rapaHTVpyeT abCcoMoTHO
OAMHAKOBYIO TEMMNEpaTypy aHanM3npyemoro ra3a v rasa
CcpaBHeHKS.

= TOYHBIV KOHTPOJb TEMAEPATYPbLI MPUBOAMT K YMEHBLUEHNIO
KONM4ECTBAa Mblv, CTabNNBLHOCTH CUCTEMBI 1 6ONEE BBICOKOW
NPOV3BOANTENBHOCTN.

= ONTUMM3NPOBaHHbBIM MOTOK rada B CUCTEME aTMOCHEPHOTO
nasnerns G6 LEONARDO ycTpaHaeT HeoOx0AnMMOCTb
B CJIOXHbIX CMCTEMaX KOMMNEHcaLn noToka. Mpu
CNONb30BaHNN M30bITOYHOMO AaBeHUs HEOOXOANMO, YTOOH!
BbICOKME KOHLEHTPALIMY KMCNOPOAAa HE BAVANM Ha pesynbTaThl
N3MepeHns asoTa.

G6 LEONARDO — npocTtoTa @ aTo nyuwiee

) HecyLumi ras asoT MCNoMb3yeTcs B PEXMUME naMmeperns H.



CosepLueHHas neyb C yCTPOMNCTBOM BBOAA

npooGbI

= HapexHoe v He Tpebyiollee 06CnyXnBaHus
YCTPOWCTBO BBOAa 06pasLoB 63 pacxoaHbIX
netanew.

= CneuyanbHas YANOTHAOWaA NpokKnagka
npoegoTspallaeT 3aKIMHBaHne.

= PasHoo6pasHble BCTaBKM B YCTPOWCTBO BBOAA
Npo6bI NO3BONAIOT UCMONB30BATL PA3IMNHHbIE
MLl 0OPA3LIOB 1 TUIEN.

= BepxHUM 1 HUXHWI 9NeKTPOabl MOryT ObiTh
NEerko 3aMeHeHbl.

= HenpepblBHOE OECKOHTAKTHOE M3MEPEeHMe
Temnepatypbl obpa3ua (FusionControl) Tonbko
y Bruker.

Bbico4aiiwiaga HapeXXHoCTb

n 3KOHOMUYHOCTDb

B G6 LEONARDO ncnonbayetcs cuctema
SampleCare™ 09 0OCTUXEHNA HANBBICLWETO
YPOBHA HAAEXHOCTU 1 SKOHOMUYHOCTU

B MPOMbILLNIEHHOM NpuMeHeHnr. SampleCare™
COCTOUT U3:

= npuBoa EZDrive: ABMXEHUE HUXHEro
3NeKTPoaa KOHTPOAMPYETCH NPAMONA
06paTHOW CBA3bIO C MOAYIEM 31EKTPOHHOIO
nBVxeHus, obecnednBaloLlero 6e30nacHoOCTb.
ABTOMaTMYeckas perynmposka obecrnedrsaeTt
mneaanbuZ KOHTaKT MeXay TUrnem
11 9NEeKTPOAOM ANA 3aLNUTLI Nevu, TUrs
1 onepaTopa;

= yYCTPOWCTBO BBOAA NPOObI, UHTEMPMPOBAHHOE
B MeYb C BOASHLIM OXIaxXAeHNEM, 3allmaeT
06paseL, 0T HexXenaTebHOro Harpesa Bo Bpems
nerasauun Turng;

= blneBas NoBYLLIKA BbICOKOM EMKOCTM
C QUNBTPOM ANIA HaCTnL,

G6 LEONARDO onTumnsunposaH

OIS NoJsib30BaTesis MO CNeAyloLWuM

XapakTepucTukKam:

= VANMHEHHble TPYOKM peareHTa ans
9PDEKTNBHOIO NCMNOb30BAHWA PeareHTOB
1 TMOKOCTU ANA CMeLlaHHbIX MaTepnanos,

= CMeYyeHHble MeTanmdeckmne GunstTpyoume
3NEMEHTbI IENCTBYIOT Kak CTOM-peareHT, GuisTp
0719 TBEPOBIX HaCTLL ANA BBICOKOW TOYHOCTY
M NPOCTOThI B OGCJ’Iy)KI/IBaHI/II/I;

= ONTUMW3MPOBAHHAA NEYb OKUCAEHNS
obecneynBaeT yly4LleHHbI aHan3 azota
1 6e30MnacHyio 1 NPOCTYIO AKCMyaTaLumio.

FusionControl ons 6eckoHTakTHOro onpeaeneHvs TemnepaTtypel obpasiia
B PEXVIME pPeasibHOro BDEMEHN MMEETCH TONbKO Y Bruker.

DualChannel TCD co BCTpPOEHHBIM TEMN00OMEHHNKOM A5 OANHAKOBOW
TemnepaTtypbl aHaIMTUHECKOrO rada v ra3a cpaBHeHMs.

YnyylweHHas KOHCTRYKUMS 3nekTpoaa ANs MakCUManbHOM A0NrOBEYHOCTY
1nynobcTea paboThl, a Takxke AN Nerkoro 00CAyXMBaHUA.

SKCTpaAnvHHble TPYOKM AN AN 3ODEKTUBHOIO NCMOb30BaHMSA
peareHToB. BCe peareHThl pacnonoxeHsl 3a ABEPbIO A719 ObICTPON, ya06HOM
1 6e30nacHol skcnnyaTaumm



FusionControl &
SampleCare™

719 BblICOYanLLEN
TOYHOCTW
N HAOEXHOCTW

FusionControl — TemnepaTtypa nmeet 3HayeHue

Llenbio aHanmsa aBngeTcs onpeaeneHne CogepxaHma Onumsa FusionControl B G6 LEONARDO npepotspaulaet
B 06pasue nerknx anementos O, N v H B cneaosbix o6pasoBaHue yrneBoaopoa0B U APYrUX HEXeNaTenbHbIX
KonmyecTBax ¢ abCOMOTHOM TOYHOCTLIO. BOT novemy NOOOYHBIX NPOAYKTOB, BO3HMKAIOLIMX B DE3YbTaTe

Haw G6 LEONARDO ncnonbayet Smart Molecule 4Ype3MEepPHO BLICOKMX TemMnepaTyp obpasuia.

Sequence™ 1 namepset CO, N, v H, Hanpamyio, 1: 1,

1 C naeanbHbIMU Npeaenammn obHapyxernua. Jnd Hac Bnarogapsa TOYHOMY KOHTPOJIO TeMnepaTtypel 06pasLia
aHanMa rasoB A0MIXeH OblTb NPOCTLIM. Temnepatypa c onumen FusionControl 6onblie HeT HeOBXOAMMOCTH
BO3OENCTBMA Ha OOpasel, aBngeTca Hanbonee BaxHelM B TPaAMLMOHHOM NOAXOAE K HarpeBy obpasLia a0 6onee
napamMeTpoM 15 TOYHOrO aHanmaa. BLICOKMX TEMMEPATYP.

Toyka nnasneHns n ncxoaauine raspl
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He cyuwiecTByeT TemMnepartypsbl, OAnMHakoBO noaxoaswen ona nameperms O, N u H, takxe
B OTHOLLEHWM NOArOTOBKM 06pa3LI0oB OAHOBPEMEHHbBIE CUCTEMbI HE MOTYT ONTUMAasIbHO paboTaThb
015 KaxX10ro 13 a1eMeHTOB 0JHOBPEMEHHO.



=  ABTOMATUYECKUI PEXUM OXMOAHNA

TexHonoru-
4eckue rasbl

[a3-HOCUTEND:
aproH, renun: O, N;

a30oT: H

N,, He, Ar

[as-HocuTENb

onekTpoaHas
nedb

E/Drive

AnekTpoaHas
neus @

SampleCare™

DdunbTpbl OT

nbiJiu N HacTuy

[MBKUI BEIOOP 1 MPOCTOE
nepekoyeHne Mexay razamm-
HOCUTENSMU.

MamepeHue N, G rasom-
HOCUTENEeM aprOHOM: OAHO U TO
€ aHaNNTU4EeCKOe Ka4eCTBO 6e3
orpaHuyeHuin, bonee gocTynHas

1 60Nee BblCOKaa HaaeXHOCTb Mpun
NoCTaBKe.

C MVHVMAJTbHbIM HOTDGGJ’IGHVIG‘M
rasa.

HTerpupoBaHHasn
npedBapuTesbHaa ounMcTka rasa-
HOCUTENS.

Obpasel,

YCOBEPLUEHCTBOBAHHAA
BOOOOXNaxpaemas aneKkTpoaHas
neyb.

TOYHBIN KOHTPOJIb TEMMEPATYPbI
obpasua ¢ FusionControl —
9KCKJIO3MBHO OT Bruker.

Jlerkasa 0OCTYMHOCTb U
VHHOBALMOHHbIN AM3alH

0159 BbICOKOW HAAEXXHOCTH,
MakCUMallbHOrO BPEMEHM
6e30TkasHoV paboThl

N HU3KVIX 3aTpaTt Ha 00CYyXMBaHME.

Pabodad 30Ha ya06HO OCBELLAaeTCA
CBETOAMOAAMMU.

Ynanexne
MbLAN U
YyacTuL,

= JlOCTYnHbl AOMONHUTEbHbIE
NONOXeHNs TPYOKK peareHTa
0719 YNaBAMBaHWA raaoreHoB Um
JONOMHUTENbHBLIE EMKOCTI 14
ynaBsaVBaHUA Mblan.

SampleCare™

= [lblneynoBuTenb 60bLLION
EeMKOCTW N1 YBENNYEHUA
BPEMEHN 10 TEXHUHECKOrO
06CnyXnBaHUS.

= Bbicokaa apPEKTUBHOCTb
GUABTPaLIMM YacTuL,

BCTPOEHHbI B 31EKTROAHYIO MeYb:

= HWXHWIA aneKkTpon C NpPUBOLOM
EZDrive gna noBbILLEHVs
6e30MacHOCTU 1 HaAEXHOCTH.

= OKpaHWpPOBaHHbIN BpaLLAOLLIMIACA
nepxareb 06pasLoB.



Smart
Molecule

VIK-0EeTeKkTopb!
(NDIR)

JIleTekTop
TENJ0NPOBO/I-
HOCTW (TDC)

-
o

OT HI/r 00 %

Sequence™

Ucxopawmm = nsme-
PEHHbIA

1:1 xkucnopoagn,

1:1 a3oT

1:1 BOOQOpPOA

-
H

OT HI/T 00 %

TCD
H, koHdur nsa *
2 KOHUrypau, KaHasl CpaBHeHus
Ynanexne CO
VIK-peTekTops!
+
KaHasbl cpaBHeHNs [as
CpaBHeHWs
_> >
REF
_> >
+
~ IR| | — IR
CcO | CO | OTHI/r A0 %

MouHbIn NK-peTekTop ¢ AByMS
AvanasoHamMu nsmMepeHus
B CTAHAAPTHOW KOMMIEKTaLnN.

Jnanas3oHbl 0ObeayHeHbl B OANH
SNEMEHTHbIV KaHan 49 Nerkom
KanMOPOBKM 1 BLICOKOIO IMHENHORO
OVHAMUYECKOro ananasoHa.

OtcyTcTBME apenda 6naronaps
HanM4KIo KaHana cpaBHEeHMS.

HapmexHoCTb, oTCcyTCTBME
AOBVXYLLMXCA 4yacTew 1 HoBas
TEXHONOINA AETEKTNPDOBAHNA.

N, koHurypaums
yaanexve COnH,

1:1 aHann3 ra3os, BbIXOAALLMX N3
obpasua, 6e3 N3MeHEeHN.

Mameperue kucnopoaa 6es
MCMNOJb30BaHNA XUMUKATOB.

13MepeHna o Kaxanoro anemMeHTa
C ONTUMAaIBHOM TEMMEPaTypon

1 ONTUMUBUPOBAHHOW MOArOTOBKOM
NpoOoHkI.

OreyTtcTsne paspyaioiero CO,
1 HeXxenaTenbHbIX yrneBoaopoa0B.

TennooOMEHHWK O19 OANHaKOBOW
TeEMNepPaTypbl 3TaIOHHOrO
¥ aHaNnMTUYecKoro rasa.

[MporpaMMHO ONTUMAN3NPYEMBIV
amnanasoH namepenua TCD.

B 3aBMUCUMOCTM OT KOHPUrypauum:

Mameperne N, ¢ rasom-Hocutenem
aproHoMm.

Vameperue H,
BbICOKOYYBCTBUTESNBHBEIM TCD.



O6G30p BOSMOXHOCTEN U NpenmyLLecTBa

Cneupdurkaumsa

[MpenmylecTBa

OG6pasupbl
Tunbl 06pasLoB

HeopraHuyeckune, cyxue, nobor GopMbl

[MBKOCTb

Paamepbl 06pasLioB

CeyeHuie 8 x 8 MM (Kycouku, CTpyKKa, rpaHysbl), AOCTYMHbI
pasnnyHsle Nnpoboaepxarenu

LLInpokwui Belbop 06pasLoB Matepunanos

AeTekTopbl
Kucnopon,

A30T 1 BOOOPOS,

Moursin MIK-petektop ana CO ¢ AByms Avana3oHamm n3me-
PEHUA B CTAHOAPTHON KOMNNeKTaumm, 6e3 ABUXYLUMXCH YacTel

TepMOKOHAYKTOMETPUYECKARA S4Helika C PEryanpyeEMbIM
YCUNEHNEM

HanexHas nponssoauTensHaa cuctema, He TpebytoLLas
obcnyxmBaHus

HanexHocTb, peryanpyemsle ananasoHsl 6e3 aperida

Meub

Bopooxnaxaaemas anekTpoaHas neys ¢ onumein KOHTPoIs
Temneparypel (FusionControl)

13MepeHns npu BEICOKMX TeMnepaTypax Ajis OrHeynopos,
TOYHBI KOHTPOSb TEMNEPATYPbI

SampleCare™

EZDrive

YCTPOWCTBO 3arpy3ku
obpasua

PunbTpaums 4acTuL,

[BU/XEHNE HUXHETO aN1eKTpOoAa C MOMOLLbIO HaAEXHOrO
9NEeKTPOHHOIrO MOAYS ABUXEHMS

YCTPOMCTBO 3arpy3ki o6pasLia ¢ BpalleHneM, BCTPOEHHOE
B NeYb C BOASHBIM OXNaXAEHNEM

MeineynoBuTenb 60bLLIOK EMKOCTM C MOCAEAYIOLLEN MOTOYHO
GUNBTPaLLMEN YaCTuUL,

HaaexHas, skoHoMundHas onepaumns 6e3 pacxoaa pabodero
rasa.

ABTOMaTVHYECKas PEryINPOBKa C OrpaHUIEHNEM KpyTALLE-
ro MOMeHTa 06ECNeynBaeT UAeabHbIA KOHTPAKT TUMS

C a1eKTPOAOM 1 6830MacHOCTb /15 TUMIIS, NeYn 1 onepartopa.

3allniaeT 4yBCTBUTEbHBIE 06pasLibl OT NOABOAVMOrO
Tennau noTepb BOAOPOAA Nepes aHanvaom. lNossonder
1N3MEPSTb NMOPOLLKIM 63 Kancyl.

CTtabunbHble aHanuTnyeckme pesynbrathl, MUHMasibHOe
TEXHNYECKOE OGCJ’I\/XVIBaHI/Ie n3auinTa KOMMNOHEHTOB

OxnaxpeHue
BOOOW

4 1/MVH. Npyn AaBneHny noga4qn 3 6ap

MNoaknoyeHe K BOAONPOBOAHON BOE, KOHCTPYKLINA
C 91EKTPOMArHUTHBIM KJ1anaHOoM, BO3MOXHa yCTaHOBKa
ynnnepa

Fas-Hocurtenb

Ar (O, N), He (O, N), N, (H) kaxabir raz 99.995 % 4mcTtoThl
(99.9990 % — nns aHanM3a cneaoBbIX KONUHECTB)

MOk BEIOOP rada-HocuTenNs

YpoBeHb Lwyma

<55 ab (A) nuk

HacnaxaanTtech TULLINHOM

Kanu6poeka OpHO- 1 MHOrOTOYeYHas KannmbpoBka, PaCLUMPEHHbI anropuT™  [pocTas oAHOBpeMeHHas kannbpoBKa BCex AvanasoHoB
C pacyeToM oLLMBOK 1 ONpeaeneHemM auManasoHoB
PeareHTbl - MNepxnopat MarHus.
+ TMOPOKCUA HATPWSA HA MOAIOXKE.
- Okena Mean, peakodemensHasa ocHoBa (N-Moaenb).
- PeareHT LLyTua (H-mMogenb).
Uctounuk nutanHma 400 - 480 B nepemenHoro toka (= 10%), 50 - 60y, 32 A, 7 kBA,  COBMECTUMOCTb KOHMUIYPAaLWIA MO BCEMY MUDY.

1 dasa nnioc N nnu 2 hasbl, 3a3eMASOLLMI NPOBOA,
230 B nepemenHoro Toka ((+= 10%), 50 - 60 L, 64 A, 7 KBA
[OOCTYMHbI B KAYECTBE OMLLM

AocTtynHbie
moaenun

Ananus otaensHbix rasos O, N, H nnbo covetanmt ON, OH

loeanbHbI MHCTPYMEHT A1 KOHTPONS NpoLecca
1 Ka4ecTBa

“) B 3aB1CYMOCT OT KOHGUIypaLmm
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