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AHanuT4YecKkne cCucTembl MNPOU3BOACTBA AHaANUTUK MNeHa
3a4al0T HanpaBJieHne pa3sBUTVA BCero 3J1IieMeHTHOro aHasimsa

COBPEMQHHbIe METOAbl NEMEHTHOr0 aHann3a nonpeaeneHna CcyMmapHbIX napameTpos
HaxopAT BCE bonbluee NpUMeHeHNe B 3K0JIOTMYeCKOM KOHTpone 0pr>Ka|ou1e17| cpenbl,
MOHUTOPUHTE NPON3BOACTBEHHDBIX MPOLECCOB N KOHTPOJIE KaYeCTBa NPOAYKL K.

3apava COBPEMEHHbIX ﬂpMﬁOpOB 3aK/I0YaeTCA B NONYYEHUU HAAEXHDIX pe3ynbTaToB
3d MaKCMMaJibHO KOPOTKOE BpeM#A B MOJIHOCTBbI0 aBTOMATUUYECKOM peXume.

Ananutuk Aena, ABASACH MAEPOM B NPON3BOACTBE HAAEKHbIX AHATUTUYECKUX CUCTEM
ans onpepenenua C, S, N, Clu cymmaphbix napametpos (TC|TOC|TIC, TN,, TOX|AOX|EOX),
CTPEMUTCSH C03AABATH TaKMe MHCTPYMEHTbI, KOTOPbIE Obl MONHOCTbIO YAOBNETBOPSN
BCEM CaMbIM B3bICKaTe/IbHbIM TPEGOBAHUAM COBPEMEHHOCTI.

[Lnsi NpoBeAeHUs MeMEHTHOro aHanu3a Komnanus AHanutuk Hewa paspa6otana pag
rU6KuX, nepCneKTUBHbIX aHanu3aTopoB cepuv multi EA”. bnarogapa 3anateHToBaHHbIM
WHHOBALMOHHBIM pelleHnaM, B npubopax YyHMKanbHbIM 06pa3om CoueTaloTca
aBTOMATN3aLMA U HAAEXHOCTb. YHIKANbHOCTb CUCTEMDbI 3aKITIOYAETCA B BOIMOXKHOCTH
aHanu3npoBaTb CofiepxaHue Bcex YeTbipéx 31eMeHTOB B 0AHOM npubope B 06pasiiax ¢
COBEPLUEHHO PA3NIMYHBIMU MATPULAMU.

Komnanua AHanuTuk ena aBnseTca npogonxaTtenem TpaauLuii BCEMIUPHO U3BECTHON
komnaHuu Kapn Lleiicc. bnarogaps HakonneHHoMY B TeYeHue MHOTUX JeCATKOB neT
ONbITY B 061aCTU 3NEMEHTHOr0 aHanu3a, Komnanua AHanuTuk Mewa crana ogHum u3
CaMblX aBTOPUTETHbIX NOCTABLLMKOB aHANUTUUYECKOro 060pyA0BaHUA B MUPE.

1945 Bbinyck nepBbIX MHCTPYMEHTOB, KOTOpble
€M TaloTcA Npoo6pasamin CoBpemMeHHbIX
npu6opoB ANA TUTPOBAHNUA 1 3N1EMEHTHOTO
aHanu3a.

1952 INEKTPOAUTUYECKAA CMCTEMA ANA
KyNIOHOMe TPUYeCKoro aHanu3a.

1982 Bbinyck nepsoro Tutpatopa and onpegene
HUA a30Ta U XOPUAOB.

1991 [lepBblit anemMeHTHbIN aHanu3aTop
OfJHO BPEMEHHOro onpeaeneHus
CYMMapHOro 0p raHU4ecKkoro yraeposa
1 obwero asora (TOC/TN) n
BbINYCK aHaNM3aTopoB aacopbupyembix
opraHuyeckux ranorenngos (AOX) multi X'

1994 multi N/C* - nepBbiii B Mupe aHanu3atop
ANA 04HOBPEMEHHOTO OnpedeneHus
061Lero opraHuyeckoro yrnepoaa u
o6uiero asora TOC/TN.

2002 [InA anemeHTHbIX aHanN3aTopoB
pa3paboTaHa yHuBepcanbHas
neyb, N03BONALLAA NPOBOANTL CKUFAHNe

B rOPMU30HTANIbHOM U BEPTUKaNbHOM

pexumax.

2003 multi EA® 3100. TexHonorua ceHcopa
NNaMeHy ANA UHTENNEeKTYanbHoro
3/1IeMeHTHOT0 aHau3a.

2008 multi EA” 5000. Camblii COBEpLIEHHbIi
npubop AnA 31eMeHTHOro aHanu3a u

OnpeseneHia CyMMapHbIX NapaMeTpoB.
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multi EA"4000

multi EA® 4000 — MynbT31€ MEHTHbII

MaKpoaHanunsaTop TBEpAbiX Npoob!

InemMeHTOOpraHuueckuii aHanu3 (BUA NEMeHTHOTo aHanusa) yxe 6onee
100 neT LWMPOKO MCMOAb3YeTCA XMMIKAMU-aHANUTUKAMIN A8 YCTaHOBAEHNA
06LLeil Gopmynbl BelLlecTBa, U MpeCTaBnAeT co60il COBOKYMHOCTb METOJI0B,
NpUMeHAEMbIX ANA KONMYECTBEHHOTO ONpe/ieneHna CofiepXKaHuA NemMeHToB
B OPraHUYecKUX CORAUHEHIAX.
CocToNT M3 AABYX CTapMiA:
= Pa3noxeHne OpraHMYeCKoro BeLecTBa, Mpu 3TOM omnpenenseMblii
MEMEHT NepeBoANTCA B HeopraHuueckoe coeanenne (C0,, H,0uap.);
= KonuuectBeHHoe M3MepeHye HeopraHnueckoro COeAMHeHNs NeMeHTa.
JlaHHblil cnocob aHanu3a no3gonseT paboTaTb C XUAKUMY, TBEPALIMU U
ra3000pasHbiMM npobamu. dNeMeHTHbIA aHanu3 BellecTBa NMPUMeEHAeTCA
Ha Mio6OM NpoM3BOACTBE C LeNbl KOHTPOMA WCMOAb3YeMOro (CbipbA,
BELLECTB, YYaCTBYIOWMX B TEXHONOTMYECKUX MpOLECcax, U ToToBONA
npopykunn. Lupoko npumeHAeTcA NpesNpUATUAMM TaKkux OTpacieil Kak
YepHas U LBeTHad MeTamnyprus, Hedregobblua v Hedrenepepabotka,

arponpombILLNEHHOCTb, reonorud, I'0pH0£l06bIBaIOLLlaﬂ MPOMBILLNEHHOCTb,

MycoponepepaﬁaTblBalomaﬂ W MHOrue fipyrue.

multi EA® 4000 — Makpo3nieMeHTHbIi aHann3aTop ANnA onpefeneHnsa

yrepoaa, Cepbl 1 XNIopa B TBEPAbIX 06pa3uiax.

[To3BonAeT B NOHOCTbIO ABTOMATUYECKOM pexume 3a OANH aHanuTMYecKkmit

LVKJT nony4Yatb pe3ynbratbl U3MEPEHNA NO CNEAYIOLLMM NOKa3aTenam:

= TC- obwuii yrnepos

= TIC- 0bwywit HeopraHuyeckuit yrnepos

= TOC- 06Lyit opraHMYeckuil yrnepos

= AOC- apcopbupyemblit OpraHuueckiii yrepos

= BOC- 6uoreHHbI OpraHnyeckuii yrnepog

= EC/RC- octatouHblit yrnepos

= TS-o06wasn cepa

= TX-obuye ranoreHbl

= AOX-apcopbupyemble opraHuyeckve ranoreHbl

= EOX - 3KkcTparupyemble opraHuyeckite ranoreHbl) B TBEPAbIX U nacto-

06pa3Hblx 06pa3uax




OnpepeneHne(,S, ClsaKopoTKkoe BpemMs C BbICOKOMN

TOYHOCTbIO B Npo6ax Becom Ao 3 r

MpuHUuMN onpepeneHus:

Ha nepsom 3Tane npomcxopuT BbICOKOTEMMeEpATYpHOe KaTanuTuyeckoe
OKUCIEHME KOMNOHeHTOB npobbi, T = 1500 °C (npu wncnonb3oBaHm

cneumanbbix fobasok 1800°C) B Toke KMCIOPOAA A0 COOTBETCTBYIOLMX
-C+0,—>» CO, + H,0 + npo4yue okcuOdsb!
R-S+0,— SO, + H,0 + npoyue okcudbI

R-X+0,—>» HX + H,0 + npo4ue okcudsbI

okanpos C0,, SO, H,0 nranorexoogopozos HX, rae X=Cl, Br, |

[llanee  nmponcxogut  OnpepeneHMe  KOHUEHTPAUMAA  MONYYEHHbIX
HeopraHyeckux coefMHeHMii C MOMOLLbH COOTBETCTBYIOLLNX [ETEKTOPOB:
CO2 " SOz — HeaucnepcnonHblii VK-petektop (NDIR),

HX — MUKpOKyNOHOMETpHyecKuii AeTeKTop.

JeTteKkTopbl

[lna onpefienexna yrneposa u cepbl MCMoONb3yeTca HeancnepcuoHHbli MK-
netektop (MC-NDIR). MogepHusupoBaHHaa KoHctpykuma WK-peTektopa
no3BonAeT pabotaTb B WMPOKOM AMANa3oHe KOHUeHTpauuid, 4o 500 mr
yrnepoza no abcontoTHoii Macce, 6e3 noTepu YyBCTBUTENBHOCTA.
[TpenmyLLecTBO  COBPEMEHHOTO [JeTeKTopa COCTOMT B UCMONb30BaHMN
ONTUYECKOA CMCTeMbI BMECTO TPYOKM C MOAMPOBAHHBIMU CTEHKaMMU,
B KOTOPOIl [ANA KOHLEHTPaUMW SHEprunm WM3AYyYeHWs NpOUCXOAUNO
MHOTOKpaTHoe oTpaxeHue nyyeil. Co BpemeHeM CTeHKM TpyOKu TyckHenw, u
UyBCTBUTENbHOCTb AeTeKTopa najana. B ontuyeckoii cucteme UK-petektopa
multi EA® 4000 nyuu cobupatoTca B My4oK ¢ NOMOLLbI CNELMasnbHON JINH3bI,
MPOXOAAT Yepe3 aHanu3upyemblil ra3 n uayT Ha jetektop. CoBpemeHHble
JLeTeKTOpbl MMeIoT 6ONbLUMI CPOK CNTyK6bI, MOCKONbKY NIMH3A BbINONHEHA
U3 CTeKna (o CneuuanbHbIM KBapLeBbIM MOKPbITUEM, U (O BpeMeHeM
YyBCTBUTENbHOCTb OMTUYECKOIA CUCTEMbI HE MEHAETCA.

[TpumeHeHue BcTpoeHHoi TexHonorun VITA® no3BonseT NoBbICUTb TOYHOCTb

aHann3a u NOHNU3NTb BANAHNE MATPUYHBIX 3¢¢EKTOB.

e | ansonnepani, s vc

Yrnepoa (C) 10 mkr — 500 mr 500 - 3000 mr 2-3 MUHYTBI
Cepa (S) 15 MKr — 8 mr 40 -3000 mr 2-3 MUHYTBI
Xnop (C1) 1 MKr — 20 mr 100 - 3000 mr 3-10 MuHyT
Il p comp a ModepHu3up 0 D conmuyeckoli cucmemoli

u——



an/IMEHEHI/Ie HOBeNLNX TeXHOJIornmn ANA nonyyeHunA

ewé 6onee KaueCTBEHHbIX pe3ynbTaToB

(rabunbHocTb nokasaHuii MK-getektopa BO MHOTOM 3aBUCUT OT CKOPOCTH
TeueHna aHanusvupyemoro rasa. Jliobble ¢nykTyauun noToka, BbI3BaHHbIe
TaKUMI NpoLieccamy Ha dTane BBOAA 0bpasua B CucTemy, Kak 1cnapeHie,
KOH/IEHCaLWA, N3MeHeHe CKOPOCTA BBE/EHNA, — BINAIT Ha NPaBUIbHOCTb
1 BOCNPON3BOAMMOCTb KOHEUHbIX Pe3ynbTaToB. [IpUHLMA TexHomorun
VITA Flow Management System 3akniouaetca B TOM, uTO CKOPOCTb
MOTOKA ra3a PEerucTpupyetca mapannesbHo nokasaxuam MK-petektopa ¢
MOMOLLbH0 BbICOKOTOUHOTO LiMPOBOrO pacxogomepa v yuuTbiBaeTca npu
$OPMMPOBAHMN WUHTErPaNbHOMO NUKA. Ha 0CHOBAHMN MONYUYEHHbIX AAHHbIX
nporpaMma C MOMOLLbI0  CMELMaNbHbIX MaTeMaTUyeckux anroputMoB
NpoU3BOAUT HOPMANN3aLMI0 CUTHANA W NPUBOAUT €ro K Takoi ¢opme, Kak

en bbl MOTOK ra3a ObiN NOCTOAHHbIM B TeUeHUe ONUTENbHOr0 BpeMeHH!.
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Mogynn onpepeneHns ob6uWero oOpraHNYecKkoro

yrnepopaa n obuei cepbl

YcrpoiictBo pna onpepenenua TIC (TIC solid
module)

NuddepenumansHbiit metos onpenenenna TOC ¢ pyyHbIM pexumMom nogaun
npo6. Mpoba B3BELMBAETCA HAa BHELIHWX Becax, 3atemM MOMeLLaeTca B
konby dpneHmaepa, rae npyu MOCTOAHHOM MepemelLNBaHIN NPOUCXOUT eé
nopKucnexue pocdopHoii KnCnoToit. Mocne NPoXoKAEHNA Yepes ranoreHoByH
noBywwKy obpasoaswmiica (0, rasom-HocuteneM Aoctasndetca Ha VK-
[LeTeKTop, e NPOUCXoAMT onpeeneHue napametpa TIC. Bropas uacTb HaBeckm
A03VpYeTCA B I0A04KY, NOCE Yero 0TNPABNAAETCA B peakTop, FAe Npoucxoaut
ee Okuraxute B Toke kucnopoa Ao (0, c nocnieayiowum onpesenetiem Ha K-
netektope Bennyutbl TC. 3Hauenme napametpa TOC BbluMCAAETCA N0 pasHULe
TC-TIC. laHHbIi Mogynb paboTaeT TONbKO B PeXvMe PyyHOro A03MPOBaHNA 1

OTNMYHO NOAXOAUT AANA aHaNM3a HeBOMBLIOTO KONMYeCTBA np06.

ABTOMaTHyeCKoe yCTpOIiCTBO 1A ONpeAeNneHns
TIC(TIC solid module “automatic”)

[JlaHHoe ycTpoiicTBo KomOUHUpYeTca ¢ aBTogo3atopom FPG 48 1 nosgonder
onpegenaTb 3HaueHue napametpa TIC B NOAHOCTbIO ABTOMATIYECKOM Pexume.
Kpome Toro, BoamoxkHo onpepenetue TOC npambIM 1 AnddepeHLmanbHbIM
€noco6oMm. YCTPOiicTBO MOXKeT paboTaTb B Tpex panuHbIX pexumax:
Onpepenenune TIC: Mpoba B3BelMBAETCA B KepaMUueckoil N0f0uke I
MOMeLUAeTCA Ha LTAaTB. 3aTeM B aBTOMATUYECKOM pexume N0A0YKA
MOAeTCA B repMeTUYHbIil peakTop, rae K npobe no Kannam JobaBnsetca
docdopran kucnora. O6pasosaswwiica (0, poctasnserca Ha UK-netexTop
ANnA AanbHeiiwero onpenenexna napamerpa TIC.

Onpepenenue TOC guddepeHumanbHbiM metogom: Mpoba fenuTca Ha
2 yacTn, NOMELLAETCA B Kepamuueckie NOJOYKN, NOJOUKN B3BELLMBAKTCA

I TOMELLAIOTCA Ha LWraTtvB. [lanee B  aBTOMaTUyeckom pexumve 1

JI0[0YKa OTNPaBNAETCA B FEpMETI/IlJHbIVI peakTop, rae K I'Ip06€‘ no Kannam

Ao3upyeTcs Kncnota u fanee obpasosaswmitcs (0, foctasnaetca Ha VK-
fAeTekTop AnA onpefenedna napametpa TIC. Bropas nogouka nopaetca B
BbICOKOTEMMEPATYPHbIil PeakTop, e MPOUCXOAWT ee CKUraHue COCTeayIoLLM
onpezaeneHuem TC. TOC onpeaensaetca no pasnuLie 3Hauenmi TC-TIC.

Onpepenexne TOC npambim metogom: [Ipoba 03MpyeTca B NOJOUKY,
B3BELLNBALTCA, MOMELLAETCA Ha LWTaTkB. [lanee B aBTOMATUYECKOM pexume
NOJOYKA MOJAETCA B repMeTAYHbIA peakTop, rae K npobe no kannsam
Ao3upyetca hochopHas Kucnota u Aanee obpasosasumiica (0, focTasnserca
Ha VIK-petekTop ana onpenenenua napametpa TIC. Mocne noakucnenna npoba
M0/1AeTCA B BbICOKOTEMMEPATYPHbI PeakTop, Fie MPOUCXOAUT ee CKuraHue B

TOKe Kncnopoga ¢ nocneayiolumm onpegeneqnem TOC.
Asrtopo3arop FPG 48

Astopo3atop FPG 48 no3gonser ocywiecTBAATb BBOA NOZOYEK C npobamu
B Neub B MONHOCTbIO AaBTOMATUYECKOM pexume. Bpems BblaepuBaHuA
npo6bl B pa3nnyHbIX 30HaX 1 CKOPOCTb BBOAA 3a3AETCA 1 KOHTPONMPYETCA C
nomoLybto 0. BmectumocTb WratuBa aBTo03atopa — 48 npob. ABTog03aTOp

MOMET ObITb [0YKOMMNNEKTOBAH CEHCOPOM MJIaMEHN.
CeHcop nnameHu

(eHcop nnameHy NpeCTaBNAET CO60i CBETOUYBCTBITENbHBIN AATUMK, KOTOpbIN
OUKCMPYET MHTEHCMBHOCTb MNameHy, 06pasyloLLieroca npu ropexun npoobl.
(urHan aatuvka 06pabaTbIBaeTcs NPOrpaMMHbIM 00€CTIeUeHInEM, 1 Ha OCHOBE
MOMyYeHHbIX PE3yNbTaToB MPOUCKOAUT PEryPOBKA NAPAMETPOB CKUTaHNA.
lcnonb3oBaHue ceHcopa NnameHIn NO3BONIAET U3bexaTh CaxeobpasoBaHma

106uTba nonHoro 100%-Horo oKUCTIEHNA NPO6bI.

CnsS onpezenawnTca 0AHOBPEMEHHO, 3a 0AUH aHanuTuyecknii ukn. anee

nocnefoBaTe/ibHO NPONCXOANT onpeaeseHne Xnopa.




multi EA"4000

Mopaynb onpegeneHua xnopa

.

|l
sy

[ina  onpepeneHva  KOHLEHTpaLuu Xnopa UCMoAb3yeTcA TpU Tvma
MMKPOKYNOHOMETPUYECKIXAUEEK, PACCUNTAHHDIXHAPA3HYHOUYBCTBITENIBHOCTD,
€ 3aMaTeHTOBaHHbIM KOMOVHIPOBAHHbIM 3MeKTpoioM. [luanasoH u3meperna
KoHLeHTpauwii TOX / AOX 1 EOX wmpokuii: oT 1 MKr 0 20 Mr. 3anaTeHToBaHHbIi
KOMOUHMPOBaHHbIIA 371EKTPOZ COCTOMT U3 TPEX CAMOCTOATENbHbIX INEKTPO/I0B,
3ALUVLLEHHDIX TEQNOHOM: NATUHOBBIN, CePeOPAHBIN (1A reHepaLn KaTUOHOB
cepebpa) 11 CeHCOpHbIil INeKTPOAbI. BcA 3Ta cuctema He TpebyeT cneumanbHoro
yX0713, IETK0 MOETCA 1 MMeeT ONTUiA CPOK CTyXObI.

Tpy6Ku, N0 KOTOPbIM MPOXOAWT a3 U3 peakTopa CKUTaHUA B COCYA C CEHOIl
KUCI0TOI, NOJI0TPeBaloTCA ANA MpefoTBpaLLeHa 06pa3oBaHus KoHIeHcaTa.
370 NOBBILLIAET TOYHOCTb ONPEAeNEHIA X10Pa U YMeHbLLAET IKCNyaTaLMOHHble
pacxofibl. IHTEHCMBHOCTb NOZOTPEBa KOHTPOMPYETCA CUCTEMOIT CAMOKOHTpONA
SCS.

M3MEPEHI/I9 KOHLEHTpaLUuu Xnopa 3aBUCAT OT (TabunbHoCTH paﬁOTbI
KynoHomeTpa. [lna Toro uTtobbl  WCKMIOUMTD  BO3MOXHbIE  OLUIMOKN
dHanusa, npeaycMoTpeHa 3NEeKTPOHHaA (Tabunu3auma u- oxnaxzeHue

MUKPOKYIOHOMETPUYECKNX AYEEK.

OyHKLIMM NPOrpaMMHOro oBecneyeHus, Takue Kak aBToMaTUueckmii noa6op
YCNIOBUiA, MOHUTOPUHT Apeiida 1 GYHKLMA aBTOMATUYECKOI KannbpoBky
HyNeBOl TOUKM Mepefl KaXabiM U3MepeHUem, rapaHTUpyIoT abConioTHyo
CTabUNbHOCTb 11 BBICOKYIO UYBCTBUTENbHOCTD. TaKiM 06pa3om, X1op MoxeT
6bITb ONPEAENEH B KOHLIEHTPALIM HA YPOBHE HECKONbKUX ppb 06bluHbIM
CTaHZAPTHBIM METOZOM. BBOA NMpob B cucTeMy OCYLLECTBAAETCA BPYUHYto,

nmbo ¢ NOMOLLIbH0 aBT0J103aTOPa.



JononHntenbHble
multi EA® 4000

Mpu6op multi EA® 4000 ¢ ¢yHKumeit nuponusa
(onumoHHO)

llpumeHAeTcA Npu  OMpefeneHun aKTUBHOTO Yrmepoja B NUTeliHOl
MPOMBILLEHHOCTI, aTaKXKe3ieMeHTapHoroyrnepopaEC, metabonusupyemoro
opraHuyeckoro yrnepoga (BOC-hiodegradable organic carbon) 1 6uoreHHoro
yrnepoga (DOC-degradable organic carbon) npu KoHTpone Konornyeckmx
napametpoB. Bnepsble pa3paboTaH no 3akasy HemeLikoii komnaxun Buderus
ANA onpefieneHns akTUBHOTO yrnepoda B OpMOBOUHOM Necke.

[poLiecc oKMCneHa COCTOUT 13 AABYX STaMoB:

| — MepBas yacTb Npobbl GoPMOBOUHOTO NECKa OKUTAETCA B TOKe KUCIOpoaa
npu 1000°C. Konuentpauywa nonyyenroro (0, cooTetcTayet 3Haueruio TC.

Il — Bropas yactb npo6bl BbiaepxuBaetca npu 1000°C B aTMochepe aproxa
B TeueHue 3-5 MUHYT. 3aTeM Nocnef0BaTeNbHO CKUraeTca B ToKe KUCI0poaa
npu Toii xe Temnepatype. KonuenTpauus nonyyentoro (0, cooTeeTcTByeT
3Havenmto RC.

Bennunta aktuHoro yrnepoga (AC) Bbluncnaetca kak pastuua TC- RC.

BO3MOXHOCTUA

dHa/In3aTtopa

Mpu6op multi EA® 4000 ¢ gononHUTENbHOI Neyblo
(onmuuoHHo)

[To3BonAeT onpefendtb panuyHble GopMbl CBA3aHHOTO yriepoaa 3a oAuH
AHANUTUYECKNIA LKA

[laHHas onuma 6bina pazpabotaxa cneumranbHo ana LLBeackoro npegnpuaTua
yépHoi metannyprum Hoganas AB ans KOHTpONA COfepaHuA 0CTaTKoB
(Ma30YHbIX MaTepuasnos 1 rpaduTa B KOHEYHOM MPOAYKTE MPOM3BOACTBA —
MopoLLKe Xene3a.

[Tpouecc aHanu3a ¢ UCNoAb30BaHMEM AOMOMHUTENbHON Meyn COCTOUT 13
AByx 31ano. Ha nepeom s1ane npu Temnepatype Ao 500°C (MakcumansHo
BO3MOXHAA TemnepaTypa AONOMHUTENbHOA Meyn)  ycTaHaBnMBaeTca
COZepXaHue OpraHuyeckoro yrnepoja (3Hauexue napametpa T0C), Ha
BTOPOM 3Tarie B 06bluHol neun, npu Temnepatype Ao 1500°C nponcxopnt
OKOHUATeNIbHOe  pasfoeHue Npobbl M onpefeneHne  3HaueHus
HeopraHuyeckoro yrnepopa (3Hauexue napametpa T1C).

Take NpUMepOM LUMPOKOT0 WCMONb30BaHNA [OMONHUTENbHOM neun

ABNAETCA  KOMWYECTBEHHbI  aHAnWU3  MOBEPXHOCTHOTO yrepoja npu

Npou3BoACTBE aNtOMUHNEBDBIX (I)OpMHbIX nnacTiH.




Mopaynb KOHTpOnA N 06paboTKN AaHHDbIX

AHanuzatop multi EA® 4000 ynpaBnsetca OT BHelUHero KOMMbioTepa.
CoBpemeHHoe nporpammHoe obecnevenre multiWin® cogepxut B cebe
61bnnoTeKy CTaHAAPTHBIX METOANK ANA PYTUHHOTO aHanu3a. PacumpenHble
MaKeTbl MeTOA0B ANA PeLleHus CMeLnanbHbIX 3aay TakKe AOCTYNHbI Kak
LONONHUTENbHAA OMLMA N0 3aNpOCy Noab30BaTeNd.

loHATHOe nporpammHoe obecneyerue multiWin® Hanpasnaet nonb3oBarens
C camoro nepBoro Haxatua khonku CTAPT u .o BbiknioueHua npuéopa.
310 Baw MOCTOAHHbBIA ACCUCTEHT U KOHCYAbTaHT. [Jlaxe HaumHatowuil
nonb30BaTeNb ObICTPO U Nerko CNpaBUTCA C NOCTaBAEHHOI 3ajaueli.
[IporpamMmHoe o6ecneuenve NpoBepAeT U KOPPeKTUPYeT BCe Heobxodumble
napameTpbl B pa6ote cuctembl. MrHoBeHHO uaeHTUdULMpYeT owmbKn B
KoHdUrypaumum npubopa u onpefenser ux BAMAHME Ha paboTy cucTembl,
(NefoBaTeNbHO, MONydyeHne HeJOCTOBEPHbIX PE3yNbTaToB U3HaYanbHO
UCKIH0YEHO.

KouTponupyeTca Take ypoBeHb BbINOMHEHWA aHANN30B U KauecTBo
nonyyaemblx pe3ynbratos. [peAcTaBaeHme pe3ynsTaTos NPOUCXOAUT B BUAe
UHAUBUAYANbHOTO OTYETA.

BHeLwuH1e aHanuTyecKme Becbl MOTYT ObITb NOAKNIOYEHBI HEMOCPEACTBEHHO
K CicTeMe, B TaKOM CJlyyae [aHHble 0 B3BeLUMBaHUN 00pa3LioB HanpAMyt

nepeaatoTca B nporpammHoe obecreyeHve B pexume peanbHOro BpemeHu.

bubnuoteka BCTPOEHHDbIX MeTOAUK

Hanwuuue BctpoerHoii B 110 6ubnuotekn MeToANK aHanU3a no3BosiseT 6bICcTpo
11 TOYHO 33/jaBaTb NapameTpbl PYTUHHbIX U3Meperuii. lpu HeobxoaUMoCTH
Mo/b30BaTeNb MOXET JOMONHUTb YXKe CYLeCTBYHLLYI0, TN60 C03AaTb (BOK

COOCTBEHHYI0 METOANKY.
Cucrema camokoHTpons SCS

YHUKanbHaA cucTemMa TecHO B3aMOCBA3aHHBIX Mexpy co6oil y3noB U
GyHKUMiT annapaTHOro M MPOrpaMMHOro obecrieyeHns AnA KauecTBEHHOTo
11 TOYHOTO BbINONHEHIA NPUGOPOM BCEX OnepaLiyil v NoNyyeHNA HaAEKHbIX
pe3ynbraToB. (eHCOpHble JaTunkil pacnpefeneHbl No Bcemy npubopy, uto
103BO/IAET KOHTPONMPOBATh BCe BaXHble NapaMeTpbl, Takue Kak MOTOK rasa,
TemnepaTypa, AaBneHue, repMeTUYHOCTb CUCTEMbI, COCTOAHUE AeliCTBYIOLLNX
MoZyneilt 1 [eTeKTOpOB, CTabUNbHOCTb 6a30BOl NMHWM, Apeild CurHana,
Mepuog OXNAaXMIeHNs, BENMUNHY CUTHANA CEHCOpa MMameHy, U nepefatT
[JaHHble Ha KoMMbloTep. Ha 0cHOBaHWN NonyyeHHO MHdopMaLMn cuctema
(ama ONTUMM3MPYET ONpefeNéHHble MapamMeTpbl WM BbIBOAUT Ha KpaH
006LL{eHNe 0 CYYUBLLNXCA HEMONAAKaX 1 BO3MOXHOCTAX MX YCTPAHEHMA.

B cnyuae BO3HMKHOBEHWA peanbHOli  OMAcHOCTM BO  u3bexaHue
nonomky npubopa pabota Bcex AeWcTBYlOWMX MOAYNel aBTOMATUYECKN
MpPUOCTaHABNMBAETCA, MPOLECC aHanu3a 3aBeplUaeTcs, fAaHHble aHanu3a

COXpaHATCA.



OcHoBHble npenmyuiectea multi EA® 4000

Pasnoxetue npobbi npu Bbicokux Temnepatypax (T =1500°C, npu
ncnonb3oBaxum fo6asok 1800°C) 6e3 Ucnonb3oBaHUA Kataniu3atopos;
CreHKN Tpy6uaToro peakTopa 3aLumLLeHbl CneLuanbHbIM Kepaminyeckum
MOKPbITUeM, YCTOMYMBLIM K AeACTBII0 BbICOKUX Temnepatyp W
peareHToB;

Onpegenedne C u S 33 OAWH aHanuTuueckuit umkn, panee (I
1ocei0BaTeNbHO 33 MaKCUMabHO KOPOTKOE Bpems;

Bbicokan uyBCTBUTENbHOCTb M3MepeHuii bnarofapa UCnonb30BaHuio
YCOBEPLUEHCTBOBAHHOI CMCTEMbI eTeKTUPOBAHNS;

(eHcop nnameHu AnA ONTUMANBHOTO KOMMYECTBEHHOTO CXUraHA
06pa3ua 6e3 06pazoBaHua caxu;

Cuctema camokoHTpona SCS rapaHTupyeT 6e3omacHocTb nmpouecca U

NpaBUIbHOCTb Pe3yNbTaTos;

OyHKumA nuponu3a (ONMUMOHHO): NpeaBapuTeNbHOE BblepXuBaHUe
npobbl B aTMochepe MHEPTHOTO rasa ANA YAaNeHUA akTUBHbIX Gopm
yrnepoaa;

[JlononHutenbHas neub (OMUMOHHO): Mo3TamHOe OKMCNeHue npobbl
ANA onpefeneHna pasnuyHblx GopM CBA3AHHOTO Yrnepoja 3a OfuH
QHANUTUYECKUI LNKN;

MogynbHblii Au3aiiH: aHanuTUYeckad cucTema KoHurypupyetca u
A0CTPUBAETCA B COOTBETCTBUN C 3afjayell;

Mporpammuoe  obecneyenne multiWin®:  noHATHbIE  UHTEPGEIiC,

MHOTOYMCIIERHblE NOACKa3KH, bubanoteka BCTPOEHHbIX METOANK.

Mpumepbl NpaKkKTNUYECKOro NCMNoJib30BaHUSA

e ™ S S

(ns Tonnugo (yronb, KOKC, TAXENble Macna, 30Ma, LNaKW, pyabl) Tennosble CTaHUmN, JHepreTyeckie CTaHUuK,
ropHoZ00bIBaloLLAA MPOMbILLIEHOCTb, yronbHas
MPOMBILUNEHHOCTb

Cns (TpouTenbHble Matepuanbl (LemeHT, TUNC, Kepamuka, ruHa,  [pou3BoACTBO LieMeHTa, KepamuKiA, CTekna

CTeKN0)

S PacTenus, nouBbl, yA06PEHNs, pe3uHa, Katann3atopbl (enbckoe  X03AiiCTBO,  MPOWM3BOACTBO  Y;A06peHui,
MpON3BOACTBO LUMH

TOC/TIC/EC/BOC [ouBbl, 0CajiKIA, OTNOXEHNS, OTX0/bI IKONOrMYECKMin MOHUTOPHUHT, TeoNorua

AKTUBHbII yrnepon (opmOBOYHbIil Necok JnTeiiHasa NPOMbILLNEHHOOCTb

a AnbTepHaTUBHOE TOMMNUBO, OTXOAbI MAACTMAcC, BTOPUYHble  LleMeHTHas MpOMBbILLAEHHOCTb, NNABUbHbIIT 3aBO

Macnia, 6bIToBbIE OTXOAb




Mo Bonpocam npogax U noaaepXku obpalantech: jxn@nt-rt.ru
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MBaHOB0O(4932)77-34-06,
WxeBck(3412)26-03-58,
KasaHb(843)206-01-48,
KanuHuhrpapn(4012)72-03-81,
Kanyra(4842)92-23-67,
KemepoBo(3842)65-04-62,
Knpos(8332)68-02-04,

KpacHopap(861)203-40-90,
KpacHosipck(391)204-63-61,
Kypck(4712)77-13-04,
Jnneuk(4742)52-20-81,
MarHuToropck(3519)55-03-13,
MockBa(495)268-04-70,
MypmaHck(8152)59-64-93,
HabepexHbleHenHbl(8552)20-53-41,
HwxHuiiHosropoa(831)429-08-12,
HoBoky3HeLk(3843)20-46-81,
HoBocunbupck(383)227-86-73,
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OpeHbypr(3532)37-68-04,
MeHsa(8412)22-31-16,
Mepmb(342)205-81-47,
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www.jena.nt-rt.ru

Psi3aHb(4912)46-61-64,
Camapa(846)206-03-16,
CaHkT-MNeTepbypr(812)309-46-40,
CapaTtoB(845)249-38-78,
CmoneHck(4812)29-41-54,
Coun(862)225-72-31,
CraBpononb(8652)20-65-13,
TBepb(4822)63-31-35,
Tomck(3822)98-41-53,
Tyna(4872)74-02-29,
TiomeHb(3452)66-21-18,
YnbsHoBck(8422)24-23-59,
Ya(347)229-48-12,
YensbuHck(351)202-03-61,
YepenoseL(8202)49-02-64,
Apocnaenb(4852)69-52-93




