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Muccus xkomnanum HEL — makcumanbHO NOBbICUTDb
3ththeKTUBHOCTb M pe3ynbTaTUBHOCTb Bawen padoTbl

Hesn3 komnaHun HEL — better chemistry - faster (xumua gonxHa 6bITb
GbicTport u adpekTUBHON). BCca nmpoayKums KomnaHumi paspaboTaHa
C UeNbk NoBbILLEHNSA 3PPEKTUBHOCTN PabOThl XMMUKOB-UCCEa0BaTENEN,
obneryeHnst BbINOJIHEHMSA CTOALLMX Nepen HUMU 3ada4y 1 NOBbILLEHNS TOY-
HOCTW 3KCMNepUMeHTasbHbIX AaHHbIX.

Cneunanmnasauma komnaHum HEL — nccnepoBatenbckme v MUMOTHbIE XK-
MUYECKUE PEAKTOPLI U CUCTEMbI. KOMNaHnsa MOXeT 06ecnevnTb pasnmyHble
CTeneHn aBTomMaTm3aLmm — OT PYYHOro yNpaBfeHns O aBTOHOMHbIX CUCTEM
C OMCTaHUMOHHBLIM MPOrpaMMHbIM yapasaeHneM. [poaykumen kKoMnaHum
NONb3YKTCA BEAYLLME YHUBEPCUTETLI U MHCTUTYTbI, KPYMNHblE hapmaLesTu-
yeckune, HehTEXUMNYECKNE N XUMNYECKNE KOMMaHUM.

VicTopusa komnanun HavvHaeTea ¢ 1987 roga, korga 6wl 06pasoBaH OT-
[en KOHcanTuHra no 6e30nacHOCTU XMMNYECKMX MPOoLEeccoB. B HacTosALLmIA
MomeHT HEL obnagaet cnnoyYeHHON KOMaHOoM XMMUKOB U TEXHOIOroB, CO-
30atoLLEN YHUKaAbHbIE U YHMBEPCasbHble peuleHns. VIHHoBaumMmM 1 NocTo-
SHHOE CO34aHMe HOBbIX MPOAYKTOB MO3BOAAKT KOMMAHUN 3aHUMaTb Anaun-
pytoLLme nosuumn B obnacty pa3paboTKy peakTOPOB U CBS3AHHbLIX C HMM
cuctem. bonee yem 20-n1eTHUI ONbIT PaboThl Pa3pPaboTUNKOB NPOrPaMMHO-
ro obecneyeHns BbINMICSA B CO30aHne Hanbonee yagobHOro KOMMbOTEPHO-
ro uHTepderica Nonb3oBaTess, U3 BCeX CYLUECTBYOLLMX Ha JAHHOM PbIHKE.
YHMBEpCanbHOCTb MPOrpamMMHOro o6ecnedeHs, KBaanuumMpoBaHHble Kaa-
Pbl, COBPEMEHHbIE CXEMbI MPOU3BOACTBA U XXECTKUM KOHTPOJb KayecTBa —
BCE 3TO JIEXKUT B OCHOBE NPOAyKLUun komnaHum HEL.

Hawm 3aKasumkm

Cpenu 3akasunkoB komMnaHun HEL Bce 20 Begylumx dhapmMayeBTU4eCKX Komna-
HUI, KPYNHEenLIne XMMmn4eckne 1 HeTexnmMmnyeckmne KoMnaHum, yHUBEPCUTETDI,
nccnenoBaTenbCKie NHCTUTYThI, NpaBUTENbCTBEHHbIE NabopaTtopun. CoTpyaHM-
KM KOMMaHWK cTaparoTcs HanaauTb OSIMTENbHbIE OTHOLUEHUS CO BCEMU KIIMEH-
Tamu, co3fgaBasi yCTaHOBKM MNOA KOHKPETHbIE 3a4a4u Nosib3oBaTesen 1 noMmoras
Opyr opyry B paspaboTke 1 peannaaumy HOBENLWMX naen B 061acTn XMMUYECKUX
YCTaHOBOK 1 PEAKTOPHbIX CUCTEM.

Mpoaykuus HEL ucnonb3yeTcs BO MHOMrMX KOMMaHUSX, BKNOYas:

| Beaywume chapmaueBsTuveckue | Bepgywmne xummyeckue | Beaywme yHuBepcurteTbl
KoOMnaHuun KoOMnaHuum N MUHCTUTYTbI
Abbott Air Products BAM
Amgen AKZO Nobel Cambridge University
AstraZeneca Albermarle HEMRL
BMS Arkema Industrial Technology Research Institute
Boehringer Ingelheim Bayer Imperial College
CIPLA BP Leeds University
Dr Reddy's Laboratories Chevron Massachusetts Institute of Technology
Eli Lilly CIBA Max Planck Institut
GlaxoSmithKline Degussa McMaster University
Janssen Dow TNO
Johnson & Johnson DSM Trinity University, Dublin
KRKA DuPont University College London
Merck Eastman Chemical University of California
Novartis Exxon University of Massachusetts
NPIL Fujifilm University of Mumbai
Pfizer Johnson Matthey University of Warsaw
Roche Jubilant Texas A&M University
Samchully Shell TU Delft
Sanofi Aventis Sigma Aldrich Tianjin University
Takeda Syngenta Tsinghua University
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nrPoaAyYKUUA U CUCTEMbl KOMIMAHUN HEL

Ana pa3nuuHbIX 3TaN0B UCCNef0BaHUNA

TpaaVUMOHHbBIE 3aKa34iKm koMnaHunm HEL — 3To cruHTeTMYeCKme
M KaTtanutuyeckne nabopaTtopun, Halla MPOAyKLMS MOAXOOUT
1 ANns apMaueBTUKL 1 MeONLNHCKON XUMUN, N3yYeHUs BNOXN-
MWYECKIX MPOLIECCOB M A1 HOBbIX TEXHOOMIA, HanpumMep, s
CO34aHUs anbTepHATUBHbBIX TOMIMB, a TakXXe AN YHUBEPCUTET-
CKUX U Hay4HbIX uccnegoBaHun. [duanaszoH npopykumn HEL,
W 0115 BbICOKOrO, U AN HW3KOro JaBfeHuns], B LiesIOM COOTBECT-
BYET C/1eOyOLLIMM CTaansaM paspaboTKm XMMNYECKUX MPOLIECCOB:

| CKPUHMHT ... B Py4HOM U B @aBTOMATUHECKOM PeXnme

| OnTMMKU3aums... C MCNOIb30BAHMEM COBPEMEHHbIX
NHCTPYMEHTOB OJ15 [OBEAEHUS NPOoLIeCca O COBEPLLEHCTBA

| MacwtabupoBaHue... B HACTOJIbHbIX 1 CTEHOOBbLIX CUCTEMAX
peakTopoB ¢ cobnoaeHem Bcex TpeboBaHu 6e30nacHOCTH

Cneumanu3mpoBaHHas NPoaAyKUUSA

TMOPUPOBAHMUE U KATAJING, a Takxxe A5 npoayKumns ons
npoBeaeHUst peakUmin MPU BbICOKOM OaBfieHUM 3aHUMAaET 3Ha-
YNTENBHYIO OO/ B aCCOPTUMEHTE koMmnaHum HEL. OrpomHbin
OnMbIT COTPYAHUKOB HEL B XMMYECKOWM TEXHOOM M NO3BOASET
Cco34aBaTb NPaKTUYECKM Ntobble CUCTEMbI AN NCCNea0BaHNN
B JaHHOW 0b6nacTu.

U3YYEHUE KPUCTANJTU3ALUUN N ONPEAENEHUE PAS-
MEPOB YACTMUL, IN SITU, 4To 0COBEHHO BaxkHO B hapma-
LIEBTVKE U CBA3AHHbIX C HEM 06nacTsXx.

NMPOBEOEHUE MAPAJJIEJIbHbIX MPOLIECCOB U PE-
AKLUWNA npvt onTUMM3aLmy vamn CKpUHUHIe. JaHHble nprbopsl
3a4acTyto NPEeACTaBASIOT COO0M 9(PHEKTMBHbBIE PELLEHNS B ab-
COJIKOTHO HEOXMAAHHbBIX OTPACIAX MPOMBbILLIEHHOCTN.
npoaoykKuna Anss sE3ONACHOINO MACLUTABUPOBA-
HUA, TpagmumoHHo nocTaBnseTca komnanmen HEL ¢ MmomeHTa
ee ocHoBaHuA. Komnanua HEL npegnaraet WMpoKyo IVMHENKY
NPOAYKTOB AN KaXKO0W OTAEe/IbHOro aTana pa3paboTky npo-
MbILLSIEHHBIX XMMUYECKINX MPOLIECCOB.

HACTOJIbHbIE U CTEHOOBbIE PEAKTOPbI U CUCTEMbI
PEAKTOPOB ocHoBaHbl Ha pelueHun AutoL AB, koTopoe 6bi10
paspaboTaHo Ha OCHOoBaHUKM 20-1eTHEro onblTa Co34aHus Mno-
[OBHbBIX YCTAHOBOK.

CranpapTHbie pewieHus n CUCTeMbI noA 3aKas

MopynbHble CUCTeMbI AN NPOBEAEHWS Pa3NNYHbIX MCCNe0oBaHN, pa3pa-
O0TaHHble OMbITHBIMU XUMWKaMK 1 TEXHOSIOramMK, a Takxke LWTaT padbo4mx
Pa3/IMYHbIX CMeLmManbHOCTEN, MPOrPaMMINCTOB U CMEUManncToB B 9M1EKT-
POTEXHMKE, NO3BONAET KOMMNaHun HEL B cxartble CPOKM CMPOEKTUPOBATb
1 NPEANIOKNTE SKOHOMUYHBIE Y MakKCUMabHO MMOKMe CUCTEMBI, CNOCO6-
Hble YOOBNETBOPUTL TPEOOBAHMS MPaKTUYECKM THOBOro 3aKasymka.

CepBucHoe M TeXHMYeckoe 00cnyxuBaHue

B nepBbI rog ncnonb3oBaHus npoaykumsa komnanun HEL conpoBoxaa-
eTCsa CTaHAAPTHOW rapaHTnen Ha BCe BO3SMOXHble criydaun. [ng npoane-
HNSA cpoka CNy»Obl NPU COXPaHEHUUM MakKCUMasibHOM 3MdPEKTUBHOCTH,
CYLLIECTBYET LieSbll P, BO3MOXKHbIX COMalleHni O TEXHNYECKOM 0OCIy-
>KUBaHUN.

B komnaHun HEL onbiTHag komaHga cneumanncToB Cny»k6bl nogae-
XKW, CNOCOBHbIX OCYLLECTBUTbL Kak HEMOCPEACTBEHHYIO, Tak U yaaneH-
HYIO OMarHOCTUKY Npobiem 1 obecnevnTb Ux aPHEKTUBHOE YCTPaHEHNE.
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POLYBLOCK: KOMIMAKTHASA, TMBKAA N SKOHOMUWYHASA
YCTAHOBKA AN CUHTES3A

He3aBucuMbIN KOHTPOJIb TEMMNepaTypbl
| ArnanazoH Temnepatyp ot —60°C go +225°C 110

| PasHuua Temnepatyp Mexay oTaenbHbIMU 30Hamu 6onee 100 °C L
| HesaBucrmMoe nepemellBaHne ¢ KOHTPOMEM AN KaXKO0W 30HbI

Ri Circulalor (approx -5°C)

TEMPERATURE
SoanBysgaziss

120 130 140 150 160 170 180 180 200 210 220 230 240 250
TIME (minutes)

I3ameHeHne TemnepaTypbl
B BocbMU 30 mn peakTtopax PB8

HeGonbwine pasmepsbl e
35 x 20 x 20 cm

KoHTponb B peanbHOM BpeMeHM

YnoG6Hble cpeacTBa KOHTPOJISA C BbIGOpoOM

nHTepdencos

| MnaHWweTHbIN UK OBbIYHbIN
MK

| lameHeHne napameTpoB
no X0y aKcnepumeHTa

| Jlerkuin nepeHoc aaHHbIX
B cTaHgapTHoe MO ang
aHanmaa

| MHOrononb3oBaTeIbCKUM
NHTepdENC ¢ pasHbiMu
YPOBHSMW OOCTYyNa

: | |
MarHuTHbie Mewanku MexaHunuyeckue JTroGble KomOGuHaLumu
ansa cycneH3|/||7| N 6ONbLUNX KONNYEeCcTB Z - Mewanku gnsa Ba3kKnx peaKU,VIOHHbIX cocy-
XKWAKOCTY (CTaHAapTHas KoMnaekTaums) !uI .‘ XXUaKocTen L0OB Ha opHom nnat-
|| F1 topme

D
NoBbicbTe 3h(heKTUBHOCTL ONTUMMN3ALUN N CKPUHMHTA
¢ nomouwbio npoaykKunu Komnanum HEL
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-.MOAYNIbHOCTb, TMOKOCTb, MPOCTOTA

ILiupokuit BbIOOP peakTopos
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Mpobunpkn, NNOCKOOOHHbIE N KPYrogoHHbIe Konbbl fo 250 mn, peakTopbl OoT 75 go 500 mn.

bnok kung4yeHusa v nofaym rasa PeakTopbl BbICOKOro flaBJieHMA

Bnok nogayv rasa n KoHaeHcaum ¢ BoAsIHbIM LLnpokuin Beibop cocynos ans paboTbl nop
oxNaXKAeHUeM 1 NepexofHNKaMu AN NpobUupoK, AaBJieHneM, C MarHUTHbIMU U MEXaHNYECKNMM
KON6 1 PeakTopoB. Mellankamu.

peOeHKa AN noAa4ym rasa v oxnaxaawouen XXuaKocTn

| MpocToe pelueHne ¢ BeICTPOPa3bEMHbLIMU
KpenneHvsammn ons nogads MHepTHOro rasa
1N OXNaKOaroLEen XXMAKOCTY B 60NbLIME PEeaKTopbl
| OpHO nogkNtoYeHve ONg rasa v Bodbl
| Mo3BONSIET MCNONB30BaTb OObIYHBIE XON0ANABHIKM
| CneuyanbHas KOHCTPYKLUMS pa3bemMoB MNO3BOSET
OTK/IHOYaTb OXIAXKAEHME OT XONOANNBHMKOB 63
pasnMBa OXNaXKaatoLLEN XXUOKOCTN

BbibepuTte
nogxoaaLwmin
apanTtep ons
npo6upok, Konb
VNN peakTopOB.
Bo3amoxxHo
N3roToBMEHNE
BCTaBOK Ha 3aKas.
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ONTUMWU3ALINA NPOLEGGOB U KAJIOPUMETPUA

M'MOxasa N NONHOCTbLIO aBTOMATU3MPOBaHHAA cucTema
ANA pa3padoTKM pa3inyHbIX NPOLLECCOB

KAJIOPUMETPUS PEAKLINM:
B PEAJIbHOM BPEMEHMU
B MAPAJIJIEJIbHbIX PEAKTOPAX

YNpouleHHas KanopuMmeTpus A8 XMMUKOB-TEXHOSOMOB,
He TpebyeT KaNIMbPOBKN 1 BblAAET AaHHbIE B peaslbHOM
BPEMEHN.

360 400 440
Time (mins)

M3meHeHve TemnepaTypbl B BocbMu 30 M1 peakTopax PB8

NMOAAYA XXUAKOCTU

HesaBucrnmas KOHTpovpyemas nogada OgHom Ui
HECKOJIbKMX YKUAKOCTEN C MOMOLLIO NPELM3UOHHOIO
LINPULIEBOrO Hacoca ¢ MHOMOXO40BbIM K/1anaHOM.

KOHTPOJIb U MOHUTOPUHI
NMPOLIECCOB /

LLInpokunin oyanasoH gatynkos (pH, MyTHOCTL, TemnepaTypa, /
JaBneHue...) 018 MOHUTOPUHIa NMPOLECCOB B HECKOJIbKINX

peakTopax. Bce npemnaraeMble OaTyUvKm MosIHOCTLIO

COBMECTUMbI C MPOrpaMMHbIM 0GecreveHiem.

PEAKLIUN NPU BbICOKOM AABJIEHUN

fomoreHHble U reTeporeHHble KataimTnyeckme peakuum (rugpupoBaHme M T.M.)
C WMPOKMM AUANA30HOB TUMOB U Pa3MepoB PEaKTOPOB BbICOKOro AiaBJfieHNs

Pa3paboTka npoueccoB C HE3aBUCVMbIM KOHTPOJIEM TeMMe-
paTypbl 1 gaBneHns. Bo3MOXXHOCTb nofayn rasa v >XMaKocTu
B peakTopbl C nepemMelumBaHnem oobemom oT 15 oo 300 mi.

Bbicokoe paBneHue M BbICOKasi NpoOu3BOAUTENIbHOCTb
¢ peakTopamu CAT, KOTOPbIE 3aHMMAOT OfHY 30HY CUCTEMbI
PolyBLOCK. JocTynHbl Ha 7, 18 nnm 24 npobupok, eMKOCTbIO
OT 1 00 8 MN, KOTOPbIE MOMELLAKTCA B PEAKTOP, PACHUTAHHbIN
Ha 100 atm 1 250°C.

4 peaKkTopa BbICOKOro gasnieHus no 300 mn,
nonHas aBTomaTusaums

PeakTop CAT
18 ¢ 18x1™Mn
npobukamu
ons pabothbl
noz AaBneHnem

8 peakTopOB BbICOKOIro AaBfieHNs Ha 75 mn
c rpebeHKon AN KOHTPONMPyemMon nogaym rasa

Pa3paboTKa napannenbHbiX NpowUeccos { ﬁic'ﬁ'ade) www.helgroup.com www.helgroup.ru s



KPUCTAJUIN3ALNSA B NAPAJUIENIbHBIX PEAKTOPAX

ABTOMaTH4YeCKoe NOCTPOeHHe MeTacTabuNbHOMH 30HbI
M KPMBbIX PacTBOPMMOCTH NO AaHHLIM OT BOCbMM PEaKTOPoOB

ABTOMaTVYECKOE OMNpeaesieHne pacTBOPUMOCTI B 4 Un 8 peak-
Topax C nepemMellBaHneM ¢ obpasiLamMy PasdanyHbIX KOHLEHT-
paumin. Pabounin o6bem ot 1 oo 350 mn.

B aBTOMaTnyeckom pexunme cucrtema obecnevymBaeT:
| HesaBuncuMbIN HarpeB nnan oxnaxkaeHne Kaxkaoro obpasua
| leTekTpoBaHne pacTBOPEHNS 1 KpUCTanIM3aLumm

Cuctembl CrystalSCAN n PolyBLOCK PB8

110.0 \

n %

[aHHble aKkcnepnMeHTa — TemnepaTtypa  MyTHOCTb
oToGpaxkatTcs rpaduyeckn Ha akpaHe yrnpasfieHus.
B KOHLe aKcrneprMeHTa ¢ MOMOLLbIO CneunanbHoro
nporpaMMHOro o6ecrne4yeHns AaHHble BbIBOAATCS

B BUAE Avarpammbl MeTacTabuibHOM 30HbI

BbICOKAS MPOW3BOAUTEJIbHOCTD

P0o00TH3NPOBaHHLINA CUHTE3

e

Cuctema LP ChemSCAN c ucnonbsosanunem PolyBLOCK
PB8. OgH1M po60TOM MOXKHO UCHONb30BaTh 2 CUCTEMbI
PolyBLOCK

| ThbkocTb cuctembl PolyBLOCK no3BonsgeT Mcnonb3oBaTb
pasnyHbIE PEaKTOPbI Ha OAHOWM NnaThopme

| BO3MOXXHOCTb nogktodeHne BOXKX ¢ nonyyeHnemM gaHHbIX
B peasibHOM BPEMEHM

| 'ameHeHne MeToamKM No XO4y npolecca

I Mo3BonseT NpoBOANTL pasnyHbie napasiesbHble Uccre-
[0OBaHVS: pacTBOPUMOCTY, aKTUBHOCTW U [ONFrOBEYHOCTU
KaTanmMsaTopoB U T.4.
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BO3MOXXHOCTb KONIMYECTBEHHOrO NepecyeTa 9KCnepuMeHTanbHbIX
[aHHbIX MO XoAy aKcnepvMeHTa. Vicnonb3oBaHune pesynstaTos ANs
M3MeHeHMs NapamMeTpoB npouecca

Pe3ynbtatbhl BOXKX-aHanu3a mo)xHo ucnosb3oBaThb
ANS NSAMEHEHUSI METOANKM B aBTOMaTUYECKOM peXxnme

Pa3pa0oTka napannenbHbiX NPoLeccoB



AutoMATE lI: Bbicoko3ththexTUBHAA (pyHKLNOHANbHO-rMOKaa nnaTdgopma

AutoMATE Il - aTo npepcTtaBuTeslb HOBOIO MOKOJIEHUS MHOroyHKLMOHAbHbIX nnatopm napannesibHbiX pPeakTopoB
ot kKomnaHum HEL. Ero otnnyaeT rm6kocTtb, ahheKTMBHOCTb MCMONb30BaHUs paboyero NpocTpaHCcTBa, LWNPOKUIA BbiGOP
BaTYNKOB 1 hyHKLINIA, a TaKXKe, YTO 0COGEHHO BaXKHO, BO3MOXXHOCTb MacLUTabnpoBaHNs Ha OCHOBE MOJTy4EHHbIX Pe3y/ibTaToB.

| ipeaneH kak 415 CTEKNSHHbBIX PEakTOPOB, Tak 1 AN PEaKTOPOB BbICOKOrO AaBEHUS

| dnana3oH Temnepatyp oT =80 °C go +250/500 °C

| PasHnua temnepartyp mexay peaktopamm — oo 100°C

| Mpobupku, Konbbl 1 peakTopbl 40 500 MA

| BeIBOp MexaHM4eCcKoro nian MarHMTHOro nepemeLLBaHus

| MpakTnyeckn 6esrpaHnyHble MNyTH pacLUMpPeHns BOSMOXKHOCTEN: KanopuMeTpus,
KUNgYeHne, nogada peareHToB, rMMapupoBaHne, KpUucTanaaums...

| MpepgHasHaveH oas MCNoNb30BaHMs B CTaHOAPTHOM BbITSPKHOM LIKady

Parallel

Automated
Reactors

& Calorimeters

Bbi6op BCTaBOK B pa3fnnyHble peakTopbl
nns ogHoro 6noka AutoMATE

Cuctema AM4 ¢ 350 M CTEKNIAHHBIMY peakTopamMu, KOTOPbIE MOXKHO 3aMEHUTb
Ha pasInyHble PeaKTopbl HN3KOro NN BbICOKOro AaBneHns. CbeMHbIN HarpeBaTtesb,
He3aBNCKMbI KOHTPOJIb TEMMNEPATYPbI B KaXXA0M peakTope

Jlerkas cmeHa cocyfnos
B Nntob6oe yoobHoe Bpems

Parallel

8 pasnnyHbIX peakTopoB
B ogHon cucteme AM8 co
CbeMHbIM HarpeBaTesnem,
NO3BONIAIOLLMM COXPaHATb
pasHuuy B 100°C mexay
OTAEeNbHBIMU peakTopamMu

Pa3pa0oTka napannenbHbiX NPoLECCOB \ SocTniEle) www.helgroup.com www.helgroup.ru 7



EETE Y
Automated

Reactors

& Calorimeters

Cuctema AM4 ¢ 350 Mn CTEKNSAHHBIMUN peakTopamu, KOTOpble MOXXHO 3aMEHUTb Ha PassinyHble peakTopbl HU3KOIro U/ BbICOKOIO
nasneHus. CbeMHbIl HarpeBaTesib, HE3aBMCUMbI KOHTPOJb TEMMepaTypbl B KaXKA0M peakTope

Hydrogenation of nitrobenzene ]
) __,_,_——'_"'__'_F-\\_‘
é —-""'f ————
=) Temperalure_— =
§ 30 15
. ]
E |
& 20 1038
g .
2 Hydrogen Consumption 3
£l — s
E_ 10 0.5
£ Pressure
gy
] 10 16 20
Time (mins)
MonHocTblo aBTOMaTVI3VIpOBaHHbII7I OT60p O6paSL|,OB Nnpun BbICOKOM ,D,aHHbIe no rmgpnpoBaHMio B NOJTIHOCTbLIO
aaBrieHunn. CyLLl,eCTByeT oTaoenbHaa cuctemMa gnsa HU3KMX ,D,aBJ'IeHVIVI aBToOMaTn3npoBaHHOM peaKTope
m
On-line uncorrected heat flow profiles for Ac20 water reaction in 1l reactor i 3
50 -y 150 o Solid uisfmving
3 —
Reactor Bmperature * = 50 = - T
: [ f-”j] L. |
o STV, e B SRR B SV DR U T 2 4o -t ] ot -
g ¥ | | 2
2 bl
E .
£ g 30 o
E a9 50 = Onset of crystalization |
& 3 | | ™=
= 1
= | m Nt IS R A R e )
g '_'\P/ E @ 1
T o =
2040 @0 T 150 200 240 i 220 240 260 280
Time (min) = Reactor] Temp [*C) (Left) —— Scaled Turbidity 1 (Right) |
TennoBble NOTOKN B NapaniesbHbIX peakTopax OnpegeneHne pacTBOPUMOCTHY 1 KpUcTannmsauum

B OOQHOM M3 peaKTopoB

OrpomubIf BbIOOP napameTpoB:
oonbwme 00bEMbI, AABNEHNS, TEMNEPaTYPbl, Pa3sINyHbie [ATYUKH, CELUaNbHbIE PeaKTopbl
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PeakTopb! ANg UCCNefoBaHMM
| KoMNakTHble KOHCTPYKLMM A5 SKOHOMUM MecTa B nabopa- cTaHﬂapTH ble peaKTopbl

TOpUSAX

| OrpomHbIn BbIbOP pasmepos — oT 30 Mn 4o 5 AMTpoB “ c“cTEMbI Ha 3aKa3 —

| LUnpokuin anana3oH pabounx Temnepatyp 1 AaBeHUi

| Bbibop ynpasaeHus: pyyHoe, ¢ nnaHweTa nam ¢ obbldHoro MK chaHOBKa
| CTaHgapTHbIE peleHns 418 PYTUHHBLIX SKCNEPUMEHTOB WK

CITOXKHbIE CUCTEMbI Ha 3aka3 C MOJSIHOCTbKO COBMECTUMbI- ,".oﬁblx q‘yHK““ﬁ

MU HacocaMmu, KnanaHamu, gatyvkamu. YCTaHOBKa CUCTEM,

1 0byyeHve nepcoHana

CTeKnNsHHbIN peakTop PeakTop Ha 200 atm PeakTop BbICOKOro faBfeHus PeakTop BbiCcOKOro gaBneHuns
C pybawikon C Be4epKoM Ansa katanusatopa c pybalukon C OKOLLUKOM

e
=
|
|

Automated
Chemical
Reaciors
& Camanmesery

Automated | |
Chemical |
Fﬂaﬂtl‘!

CTekJIsHHbIN peakTop Ha 6 aTM, ABonHas pyballka, HacTonbHbIN peakTop C NAaHWeTHbIM KOMMbIOTEPOM ANS ynpaBaeHns
nonHas asTomaTuaauus 1N HEMpEepPbIBHOW 3anncu faHHbIX

AutoLAB - peakTopbl 1 CUCTEMBbI Soclrade) www.helgroup.com www.helgroup.ru



PeakTopbl ANA NPoBeAeHNS UCCNef0BaHUI

| KoMnakTHble KOHCTPYKLMM O/ 3KOHOMUK MecTa B nabopa-
TopUAX

| OrpomHbIn BbIbOP pasmepos — oT 30 Mn 4o 5 AMTpoB

| LUnpokuin anana3oH pabounx Temnepatyp 1 AaBeHUi

| Bbibop ynpaBaeHns: py4Hoe, ¢ niaHLeTa unn ¢ obbldHoro MK

| CTaHpapTHble pelleHns ansg PyTUHHBIX 9KCNEPUMEHTOB Un

o

CIIOXHbIE CUCTEMbl Ha 3aKas C MOJSIHOCTBIO COBMECTUMbI-

MU Hacocamu, KfanaHamu, gaTynkamu. YCTaHOBKa CUCTEeM I"*‘-‘m ;'

1 obyyeHve nepcoHana i ?
P"; .4

20 n peakTop C MacnsiHom pybalukom
N rMapaBfMyecKMM NogbEMHNKOM

20 n peakTop Ha HanoNIbHOM CTeHae

AutoLAB - 310 rnoKkas cucrema, ¢ BO3MOXXHOCTbIO pacLuMpeHns,
KoTopas Obina pa3padoraHa Ha OCHOBaHUMN 20-NeTHEro onbiTa
CO3/1aHMS PeaKTOPHbIX CUCTEM
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KanopumeTtpus B peanbHOM BpeMeHM

Ana no6biX TUMNOB YCTAaHOBOK: CopemeHHoe MO
| Cuctembl AutoLAB BbICOKOIO 1 HU3KOro JaBeHUs MamepeHns notoka
| AganTnpoBaHo 45 oNTUMK3aL MK NPOLIECCOB, He TpebyeT TEnnoBON aHeprumn

KannmbpoBKK 1 ryBOKUX MO3HAHWUI B KaJTIOPUMETPUN

On-fine heat-Now calorimetry - tem perature, dose and power profiles

E- Illi
i :
k. i

Kanopumertpus in situ He TpedyeT cneunanbHOro onbitTa
npoBeieHUN KanopuMeTpPpN4YecKnx UCCneA0BaHNN, 3HAYUTENbHO
yCKOpsieT ONnTUMM3aLuunio U macluTadbMpoBaHme npoweccos

Peakuum rasa ¢ XXuKocCTbI0 noa AaBJieHHEeM

| TouHas 0O3MPOBKA XMOKOCTU U rasa

| OTcnexvBaHme NornoLeHns ra3a B peasibHOM BPeMeHN

| TOMOreHHbIV U FETEPOreHHbIN KaTanma

| OQVHOYHbBIN PEAKTOP U CUCTEMbI NapaiefbHbIX PEAKTOPOB

Hydrogenation of nitrobenzene
=
é Tamparature
pel
E 30 - 15
:-:zn lﬂg
"g' Hydrogen Consumplion i
£ 5
s 10 05~
E Pressuma
=
5 ] 15 20
Time [mins)
Bbi6op BHYTPEHHUX MapannenbHble peakTopbl C HE3ABMUCUMbIM KOHTPOIEM
KOMMOHEHTOB peakTopa ONga reTeporeHHoro Kartasamnsa

AutoLAB - peakTopbl 1 CUCTEMBbI SocTrade) www.helgroup.com www.helgroup.ru 11



KPUGTAJUIN3ALINA

PacTBOpUMOCTb U MYTHOCTDb

PasnunyHble gaTtynkn noMyTHeHUs, paspaboTaHHble
komnaHven HEL, no3sonsioT oTcnexxnsaTb NOMyTHEHNE
B peakTope 1 noJjiy4aTb AaHHble MO TeMnepaType Hadyana
\ KpucTtannmsauum

1o 4 .
Labils Zona mm/
100.0 :

LaserTrack™ - pa3mepbl yactuu in situ

Particle size data from LaserTrack™ \

o /
I
: |
4 ’
: ”
I |

01 1 10 100 1000 LaserTrackTM probes
Particle size (um)

_—._/—-/

Counts
@

L
T

NONMMEPU3ALINA U HEGTEXUMUYECKMWA CUHTE3

CnoxHblie XMMMYeCcKHe peakumm

| OT peakTOpOB AN MCccnegoBaTenet 4O NMUNOTHbLIX yCTaHOBOK
| PaboTa B cpefax ¢ BbICOKOW BA3KOCTbIO

| Bbicokne Temnepatypbl 1 AaBfeHNS

| CTaumoHapHble 1 HenpepbIBHbIE MPOLECCHI

lenukonpgHasa Mmelwanka
PasHoobpasune 011 CUCTEM C BbICOKOWN MpoTouHbI peakTop 20 N peakTop Ha 100 atm 1 350 °C ¢ anekTpuyeckum
CTaHAapTHbIX MeLlanok BSIBKOCTbIO BbICOKOrO 4aBfeHNs1  HarpeBoOM, NOABEMHUKOM U TENeXKOW

_,_—‘_*'__
|\ m -~ AutoiA




LUIMPOKNH BbIBOP ®YHKLIMOHAJIbHBIX BO3MO)XHOCTEM

KoHTpons u ynpasneHne npowLeccom

MHOXecTBO AaT4mkoB (pH, MyTHOCTb, pasmepbl Yactul, Pypbe- n 6avkHas VK- /

4

CMEeKTPOMETPUS U T.A.) MOTYT BbiTb MOJIHOCTHLIO MHTErPUPOBaHbI B CUCTEMY KOHTPO-
na. ObpaTHas cBsA3b OT AaTHMKOB 4aeT BO3MOXHOCTb aBTOMaTU3MPOBaTb U ONTUMN-
31pOoBaTh MNPOLIECC B MOSTHOM COOTBECTBMM C TPEOOBaHNSAMYM 3aKasuuKa. |
5
Jobble Hacockl A5 NoAauu XXNOAKOCTM UK napa ‘
i *

£ &

Nopaua ra3a

KoHTponnepbl maccone-
peHoca U apyrve cpepc-
TBa KOHTPONSA MorsoLle-
HUs rasa. CneumanbHble
cpeactBa  ana paboThl
C BJIaXXHbIMU IV KOPO3U-
OHHO-aKTVBHbIMW ra3amu.

Meperoxka
| N KUNA4YeHue
|

Mopaua NOpPoOLUKOB PyyHOM W aBToMaTudec-

KU KOHTPOJIb MEPEroH-
[MONHOCTBIO  aBTOMATU3UPOBAH- ku. Hacagka OuHa-Ctap-
Has mogada mopollka C 3ajaH- Ka 1 Jpyrve BapuaHTbl
HOW CKOPOCTBLIO Y BMECTE C KOH- KOHTPOJISI MEPErOHKN.
Tponem Beca.

OTO0p npoo

ABTOMaTV3MPOBaHHbIE 1 PYYHbIE CUCTE-
Mbl OTOOpPa NPOB, Kak NP1 HOPMabHbIX
YCNOBUSAX, TaK U NP BICOKUX Temnepa-

Typax v SaBneHnsx.

AutoLAB - peakTopbl U CUCTEMbI { &x'ﬁ'ade) www.helgroup.com www.helgroup.ru
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| CnoxHble CUCTEMbI Ha 3aka3a
| PeakTopbl U3 cTekna 1 metanna
| Py4HOM 1 KOMMNBIOTEPHbIN KOHTPOJb

AutoLAB moXxeT npakTHuecku Bce!

NMOJIb3OBATEJIN AutoLAB

| PAPMALIEEBTUKA

N BUOTEXHOJIOT A

I|HE®TE- U CUHTETUYECKASA
Xnmus

| YHUBEPCUTETbI, UHCTUTY-
Tbl N IABOPATOPUA

Amgen Air Products Cambridge University
AstraZeneca AKZO Nobel Imperial College
CIPLA Sasol Leeds University
Dr Reddy's Laboratories Chevron bl [FEES Ir?stitu.t
Eli Lilly DSM ZICMaSt:r LLJJnl.\/erS{tty
niver

GlaxoSmithKline Degussa ewecastie ) IV? sity

) . Queens University, Belfast
Boehringer Ingelheim Lonza .

Defence Science and Technology

Merck ) DuPont ) Laboratory (DSTL)
Novartis Eastman Chemical Trinity University, Dublin
Pfizer Exxon University College London
Bristol Myers Squibb Fuijifilm University of Massachusetts
Sanofi Aventis Johnson Matthey University of Mumbai
Schering Plough Shell University of Warsaw
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BuiOop npoaykTa

Bonee 20 net komnanua HEL npon3BoauT MHCTPYMEHTbI /19 OLIEHKM 6€30MacHOCTM NPOV3BOACTB. B HACTOALLMIA MOMEHT NNHEN-

Ka MHCTPYMEHTOB NpeacTaB/ieHa YeTblipbMs Npubopamun A8 onpeaeseHns TepMn4eckon 6e3onacHoOCTY NpoLLEeCCoB.

[aHHble MHCTPYMEHTbI UCTOSb3YIOTCH B TaGopaTopuisix KpymHbIX kKoprnopauymin. COBMECTUMOCTb NPOrpaMMHOro 06ecrnedeHyist
noMoraeT Npv CONOCTaB/IEHUM AaHHbIX, MOyYeHHbIX Ha pasHbIx Nprbopax. Kpatkoe onuncaHvie NpoayKumn NpeacTaBneHo HKe:

NMPUMEHEHMUE

Xumunuyeckan
CTaOMNBbHOCTDb

| BesonacHad Temnepartypa xpaHeHus
NV npoLecca

| MpoBepka NoBbILLEHNSA
TemnepaTypbl 1 aBNEHUST BO BPEMS
HEKOHTPOINPYEMOW 3K30TEPMUNYECKOM
peakuum

Koutponb npoyeccos
M macwutaouposanue

| PacyeT cructembl oxna)kaeHus

| PacyeT BpemeHu npoTekaHus
npouecca

| BAngHmne ckopocTn nogaym peareHToB

| OnpeneneHve koanyecTsa
BbIAENAOLLENCSA IHEPTUN
(NnOTeHUmaibHbIn POCT TEMMNEPATYPbI)

| KnHeTuka peakumn

TepMmoCcTaOMNbLHOCTD
N HEKOHTpPONUpyemble
peaxkumm

| Bonee TouHble gaHHble, YeM Ha TSu

| MacwTtabvpyemble aaHHble no
HEKOHTPOIMPYEMbIM PEAKLIUSAM

| PaspaboTka kanaHoB copoca AaBieHms

Oouwee MO

PELLUEHUE

TS' (YcTraHoBka
TepMHUYEecKoro
CKPMHMHra)

[ns nony4eHns TOYHbIX JaHHbIX

O TEPMUYECKOWN ONacHOCTU, BKOYas
POCT OaBneHus, TpebyeTcst BCEro
~0,5 - 5 r obpasua.

PeakuMOHHDbIN
kanopumetp SIMULAR

Ynpaesnsembin peakTop

C nepemMeLunBaHnem, obbI4HO
06beMOM B 1 /1, C MOMOLLbIO KOTOPOro
MO>XHO n3amepute CKOPOCTb
BblAE/IeHNs Tenna B KOHTPOMPYEMbIX
yCNOBUAX: TemMnepaTypa, AaBfeHune,
CKOPOCTb NOJA4YM peareHToB...

ApnabaTnueckue
Kanopumetpbl Phi-TEC

Ons nMUTUPOBaHNS NPOLLECCOB

B YC10BUAX MPOMBbILLJTIEHHbLIX
yCTaHOBOK. 3abnaroBpeMeHHoe
NMoNyYeHNs JaHHbIX O NOTEHLMaIbHbIX
npobnemax

KOMMEHTAPUUA

YcTaHoBka TSu 3amMeHs1eT MeTo[,

[OCK npun CKpuHMHIE, NOKa3biBas
OaHHble No faBNIeHU0, KOTOpPble
KpalHe Heo6xoaumMbl Npu pacyeTe
YCTaAHOBOK Ha O0/bLINX KOSIMYecTBax
obpasua.

SIMULAR aBnseTca camom npocTon
CUCTEMON, N3 CYLLEeCTBYIOLNX

B Mupe. Ha HeM MoryT apheKTUBHO
paboTaTb Kak 3KCMepTbl Mo
6e30MacHOCTK, Tak U XUMUKK-
TEXHOMOMW.

KanopumeTtpuyeckue gaHHble
oTOb6parkatoTCcs B peasibHOM BPEMEHU
6e3 BBOAA AaHHbIX MOMb30BaTeNEM.

Phi-TEC | — aT0 Knaccu4veckumn
KanopumeTtp Tuna ‘ARC’,
ncnonb3yemblin yxxe 6onee 35 net.
Phi-TEC Il - aT0 yHuKanbHas yc-
TaHOBKAa C HU3KON TEPMNYECKON
nHepumnen (unu phi-chaktopom),
Nno3BoNLALLIAA MOOENNPOBAaTb peab-
Hble ONacHOCTW A1 NPOV3BOACTRA.

B B e s wede o

Blo|[#E| @EGA S 3 sl

[ns ynpaBneHns BCEMU BbILLENEPEHNCTIEHHBIMM

npubopamMy MCNOSIb3YETCS OOHO W TO >Xe Mpo-

rpaMmmHoe obecnedeHmne winlSO — MHTYUTUBHO-

NMOHATHas NporpaMmMa ¢ Budyanmsaumen gaHHbIX

N MHOFOYNCNEHHBIMU  YHUKATbHBIMA  BO3MOXX-

HOCTSIMU, BKJIOYAS:

| Tpadhryeckoe 1 YncneHHoe oTobparkeHne oaH-
HbIX B PeaslbHOM BPEMEHMN

| lameHeHme ycnoBui No xody aKCnepumMeHTa

| CurHanusaunio 1 aBapuUnMHOE OTKJIKOYEHWUE Ha
OCHOBaHW N3MePSIeEMbIX MapaMeTpoB

| BOBMOXXHOCTb MMMAOpTa 1 3KCMopTa  OaHHbIX
B CTaHAAPTHble NPOrpaMMHbIe NakeTbl AN 06-
pPaboTKI AaHHbIX 1 FrpadHeCKOM BU3yaam3aLmm

be3onacHocTb Npoueccos
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TS" — npocTas, ObicTPas U HafeXHas
OLleHKA BO3MOXXHbIX PUCKOB

YcTaHoBKa 07151 TepMUYecKoro ckpuHuHrat (TSY) 6elna pas-
paboTaHa ANa NepBUYHOM OLEHKM OMacHOCTeN ¢ 60MbLLIVMUA
BO3MOXXOHOCTSAMMN, YEM MOTYT NPefoCcTaBUTb TPAOULUMOHHbIE
MeToAbl CKpuHMHra ¢ nomoulpto ACK/OTA. Ons adhdekTns-
HOMO CKPUHMHIa BO3MOXHbIX PUCKOB HEOOXOAMMO MOMYyYUTb
OBa napameTpa:
| TemnepaTtypy Ha4ana HEKOHTPOIMPYEMOW peakLmn
| paBneHne, KOTOpPoe AOCTUrAETCH B CUCTEME B XO[le HEKOHTPO-
NMpyemMon peakumm

YctaHoBka TSY o4eHb NpoCTa B YNPaBfEHUN MO CPABHEHNIO
c ACK n OTA, no3BonisieT nosy4vaTb AaHHble O AaBneHun. B go-
NOJIHEHWE K 3TOMY, MPY UCMOJIb30BaHUM Sueek Ang o6pasLoB Ha
1-8 M1 MOXKHO MPOBECTU NCMbITAHWUS PENPE3EHTATNBHbIX 06pas3

BO3MO>XXHOCTU

| AnstepHaTtuea ACK/OTA ANs CKpUHUHIA TEPMUHECKMX PUCKOB

| LLinpokunin granasoH Temnepartyp

| LLnpoknn amanasoH gaBnieHnn

| OgHOBpPEMEHHbIN BbIBOA AaHHbIX MO AaBMEHWIO 1 TeMAepaType

| BO3MOXXHOCTb BBOAA BELLECTB MPW BbICOKOM AaBMEHUM B pe-
aKLMOHHYIO S4elKy B XO[e SKCnepuMeHTa 350 140

| BeicTpoTa aHann3a 1 CMeHbl 06pasLIOB

| [locTaTtouHbIM 06bemM obpasLia 48 MacLuTabupoBaHNS

| Hn3kas cToMmMocCTb aKcnyaTaumm

300 120
EZSO 100 E

e w3
KJTIOYEBbIE PE3YJIbTATbI  Jo 1

| TemnepaTypa Havasia 9K30TePMMYECKON peaKLmm

| CkopocTb pocTa TeMnepaTypbl o =
| CKOpOCTb POCTa AaBAEHNS % 50 100 750

| MakcumasnbHas Temnepatypa v faseHue T [tioien)

| CBefeHVst 06 06pa3oBaHuM rasa [=—Samgle Temperaiurn {Lef) ——Saple Prassurs (Rght) _——Ovan Temperaiure fLeft) ]

| KonmyecTBo BbICBOOOXXAAEMOW SHEPTUA

PE>XXUMbI PABOTbI

CTraHpapTHas MeToAMKa aHan3a BKIo4aeT HarpeB obpasLia ¢ 3a4aHHOoM NoJib30BaTeIeM CKOPOCTbIO (06b14HO 0T 0,5 A0 10 °C/MUH)
C OOHOBPEMEHHOW pervcTpaumern Temnepatypbl 1 gasneHns. OTKNOHEHUS OT JIMHENHOCTU (HanpuMep, BbICTPbLIV POCT) MOKasbiBa-
IOT Ha4Yas10 3K30TEPMUYECKOW PeakLnm.

Mocnenyuwmin pocT OaBfAeHUst 1 TeMnepaTypbl MPYBOANT K CUTyaLIMKN, KOTOPasi MOXET NMPOU30ONTU B peasibHOM cucTeme, npu
3TOM HEe HY>KHO MPOBOANTbL HUKAKMX PacyeToB. 15 OLUEHKU TakoW CUTyaumm TakXKe MOXHO NMPOBOAUTL N30TEPMUYECKIME IKCME-
PUMEHTbI 1 3a4aBaTb CJ/IOXKHbIE CXEMbI BAPbUPOBaHVA TeMNepaTypbl U AaBeHNs.

PABOUYMIA ONAMNA3OH

nanasoH Temnepatyp oT komHaTHoM Ao 400 °C, paspeluerne — 0,01 °C. JoCTynHbl HECKOIbKO BapVaHTOB AATYMKOB AaBfeHUs,
06bI4HO NCNONBL3YIOT gaT4yrky Ao 200 atM. Tak>xe BO3MOXXHa paboTa Npu HN3KKX TeMnepaTypax.

AYENKWU/BOMBEbI 19 AHAJTIU3A

Cepuyeckre BoMbbl Ha 8 M1 caenaHbl U3 HEPXKABEILLEN CTan, XacTeNNosa 1 ApYrMx ChaBoB. AYenkn caenaHbl U3 cTekna.
Bonblioi 06bem auyeek 1 6oM6 NO3BONSET 0TOOPAaTb PENPE3eHTATMBHOE KOIMYECTBO XXUOKOro UV TBepaoro obpasta.

MpumeHenne TS" Iriaians dT/dt,  dP/dt

M M
MurmeHT  pasnox. (°C/m Vlal-KS T I;KIj)

CKPUVHUHI cepunm HUTPOLENNIIONO3HbIX Kpacutenen
Ha TepmocTabunbHOCTb. Cepunio 0O6pasLIOB HUTPOLEN-

ntonosHbix kpacutenen (0,5 r) Harpesanm ot 20 oo 280°C Jlnnosbin 127,4 338,8 318,4 497
CO CKOPOCThLIO 2 °C/MUNH AN onNpeaenerHns ux TepMocTa-
6unbHOCTU. PeaynbTaTthl NokasaHbl B Tabnuvue. BugHo, 4to YKentbin 139,5 302,5 269,5 550
NMNOBBIN MUFMEHT obnagaeT camMol HW3KOW TepmocTa-
OUNBHOCTBLID C TEMMEPATYPON Pa3oXKeHUS (MO rpaduky KpacHbiit 149,3 392,8 4228 630

3aBmcumocTu dT/dt oT Temnepatypsl) 127,4 °C.
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Cucrema SIMULAR ansa 6e3onacHoro macwraoMposaHus npoueccos 0e3
AONTrOBPEMEHHbIX Npoueayp KanuopoBKU AN AONONTHUTENbHDLIX PacYeToB

ns 6e3onacHoro u 3 PeKTUBHOIO MaCLLITa6I/IpOBaHVI9| [OCTaTOYHO OOCTWYb MaKCUMasibHOro COBMafeHVs YCNOBUM 3KCnepn-
MeHTa B ﬂa60paTop|/||/| C peaJibHbIM MPON3BOACTBOM. [1py faHHOM NOAXOAE MOXKHO MOJIyHUTb MakKCUMaslbHOE KONTMYECTBO NHAOP-
MaLnn O XapakKTepncTunkax npouecca.

BO3MO>XXHOCTU

| NgeanbHO NoaxoauT Kak A8 NpodecChoHasbHbIX Kanopu-
METPUCTOB, TaK 1 A9 XMMVKOB-TEXHOIOMOB

| ABTOMaTU4eCKN BblAAeT MHMOPMALIMIO O KOIMYEeCTBe Tenna,
BbIAE/IVMBLUErOCH B XO4€ peakLmm

| He TpebyeT [oNroBpeEMEHHbIX KannMbpoBOK

| He TpebyeT rnybokmnx 3HaHuin B 0671aCTV KanoprmMeTpun

| MopgynbHas KOHCTPYKLMS NO3BONSET COBMOCTI BCe TpeboBa-
HNS 3aKas4nka

PE3YJIbTATbI

| SHTanNbNVA peakunn 1 akkKyMyaMpoBaHme Tenna
| CkopocTb BblaeNeHns 1 nepeHoca Tenna

| Bpems OKoH4aHus peakLumn

| JaHHble 4N MacLLTabrpoBaHys NPOLECCOB

KAJTOPUMETPUYECKUE METObI

KomneHcauusa Tenna u TenaoBbiX NOTOKOB NPOBOANTCS B @BTOMATUYECKOM PEXIMME C BO3MOXKHOCTBIO M3MEHEHNS napameT-
pPOB A5 MoBOoro akcnepumeHTa. B obounx cryyasax pacyeTbl MPOM3BOAATCS aBTOMATUHECKN.
KanopmmeTpvm npu KMNaA4YeHuun — JonosiHUTe s ibHad BO3MOXXHOCTb OJ14 N3yHeHWsA peaKLI,I/II7I npn KNNA4YeHnn.

PEAKTOPDI

CTtanpapTHbIi peakTop UMeeT obbeM 1 11 1 NpefHasHadeH s paboTbl NPY aTMOCHepHOM AasneHuun. o 3akasy OOCTYMHbl
peakTopbl 06bemom oT 0,2 0o 20 11, BEINOMHEHHbIE U3 HEPXK. CTaW U OPYIMX CMIaBOB C HOMUHASbHLIM Aasnenrem fo 200 atm.

PABO4YUN ONANA3OH

AdaBneHune — komnannsg HEL npennaraet 60/blUOE KONNYECTBO Pa3NYHbIA BOSMOXHOCTEN O/15 U3YYEHNs peakuuin nog, gasne-
HWEM, BKJItOHas CTEKSHHbIE peakTopbl Ha 6 1 12 aTM, a Takxe cTasibHble peakTopbl Ha 60 aTM. [JOCTYnHbI MHOXECTBO OpYrinX
CMNJ1aBOB M cneumanbHbIX MaTepranoB Ha 601ee BbICOKMe fasnerus - oo 200 atm n 6onee.

TemnepaTtypa — 60/bLLION BbIOOP CTaHAAPTHbIX HArpeBaTesien 1 YIIepOB NO3BOASET CO3AaBaTb CUCTEMbI AN PabOThl B SIIOOOM
OnanasoHe Temnepatyp ot —80 no 6onee Yyem +350 °C ¢ TouHocThio 0,1 °C 1 Bbile. []JaHHble CUCTEMbI OTIMYAIOTCS MasibiM pasme-
poM. Tak>ke MOryT BbITb YCTaHOBJIEHbI CUCTEMbI aBapPUINHOIO OTKIIIOHEHWS/OXNaXKaeHNS.

be3onacHocTb Npoueccos SocTrade) www.helgroup.com www.helgroup.ru
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NMOAAYA PEATEHTOB

Mopjava peareHToB — rags, XUOKOCTb 1 Jaxe TBepAble MOPOLLKM
MOFYT MoJaBaThbCs B peakTop pasnyHbiMn crnocobamu. CTaH-
[apTHas cxema [O03UPOBaHHOW Modadnt »KUOKOCTU OCYLLECT-
B/IIETCH C MOMOLLBIO Hacoca U ByThbiIN XKWOKOCTW Ha Becax,
TaK>Xe MOXHO OpraHn3oBaTh nogady XXUAKOCTN U3 LLNPULEBbIX
HacocoB. YKUAKOCTY U rasbl MOTYT NoAaBaTbCH Nof, AaBneHnem
C MOCTOAHHOW CKOPOCTbLIO, C UCMOIb30BAHNEM KOHTPOJIIEPOB
mMacconepeHoca. ABTomMaTtudyeckas nojada MOPOLLKOB OCYy-
LLECTBIAETCS C MOMOLLLIO CreLmanibHOro MexaHusma, paspa-

60TaHHOrO KoMnaHmen HEL. 20 L -
40 20 120 160 200 240

s On-line uncorrected heat flow profiles for Ac20 water reaction in 11 reactor
Food

150

Repctor lemperaiure

Temparature ("C}

() ABreug ) sewiog uopaesy i) peed

OATYUKU U YITPABJIEHUE

MporpamMmMHoe obecnedysHme 1 WNPOKNIA Habop O4aTYMKOB NO3- T —
BOMISIOT BbIBOOWTL JaHHble O MpoLecce, U, B clly4ae Heobxo- ] | & i
OVIMOCTW, KOHTPOJIMPOBATb MNPOLECC COrMIAaCHO NX MOKa3aHUSIM. N

N s

. i o — 1420

N 7 A

LocTynHbl gatymkm pH, mytHocTH, VIK, paamepoB vacTtuiy u T.4., 8
KOTOPbIE MOXHO MOMECTUTb HEMOCPEACTBEHHO B PEAKTOP.

Power (W)
H
L )
A
]
(B} paad

OTBOP INPOB ;

Komnanuvsa HEL paspaboTana psg MHCTPYMEHTOB AN aBTOMa- 2
Tnyeckoro npobootbopa 1 pasdasneHus Npod BO Bpemst Npo- B I
TeKaHWs XMMNYECKOW peakumn. PaspaboTaHo aBToMatnyeckoe

NepeHOCHOE YCTPONCTBO A5 npobooToopa.

100
Time (mins)

MpumeHenuns cuctembl SIMULAR

OnTumMnsauusa npoueccoB - Bwixog npogyKkToB, BpeMmsi - Ackd Peak (1730) |0
npotekaHusi peakymy. ONTUMU3ALMNSA XUMUYECKUX PEAKLNN _—
ONS OOCTVKEHMST MaKCUMasbHOro BbIXoda, MUHMMU3aLIMN

o6pasoBaHVs MoBGOYHbIX MPOAYKTOB U T.M., MHOroa TpebyeT el AL

CNTOXHbIX U3MEPEHUN 1 KOHTPOMS. YHUKAIBHOCTb pPeLLeHUs
SIMULAR cocTouT B ero rmbKoCTU 1 BO3MOXXHOCTYW NoyyaTb
MHOPMaLMIO C MHOXXECTBA aTHMKOB, BKJIKOHas gatymkiy VK-
®ypbe, MyTHOCTU U PasMepoB YacTuL, U UCMOMb30BaTb 3TU
OaHHble ANg JTyYLWero NoHUMaHUS 1 ynpasJfieHNs MPOLLECCOM.

=
™

Absorbance of FTIR Peaks
(A} Jamog uopaesy

0.0
o

20 40 60 80
Time (min}

Be3onacHocTb npouecca — HakornieHve peareHToB.
BONbLWIMHCTBO peakuuii B HacTosllee Bpemsi MpOBOOATCA

B MOJIyCTAUMOHAPHOM PEXMME: OOMH UM HECKOSbKO pea-
reHTOB MOMalTCsd B PeakTop MopUMaMM C OonpeneneHHOM
CKOPOCTbHO.

Komb6uHaumsi gaHHbIX 0 noTepsix Tenna
N CNEKTPOCKOMMUYECKNX AaHHbIX MOJTyYEeHHbIX
Ha ycTaHoBke Simular

Ecnn ckopocTb peakuun Npu TemnepaType npoLecca He-
BEVKa, TO ModaBaeMble KOMMOHEHThI MOTyT CKarMBaTbCs
B peaKTope, a CKOPOCTb MX HAKOMSEHUS 3aBUCUT OT CKOPO-
CTU nogaun.

[aHHble ona macwTabupoBaHua — TernsioBble MOTOKU, CUCTEMA OXIaXKAEHUSI.

C nomolubto yctaHoBkM SIMULAR MOXXHO MPOCTO NOyUnUTb MHOPMaLMIO, HEOBXOAVMMYO AN MacLUTabupoBaHUS: BEUUNHY
TennooTteoa (Q) mpy OXNa>KAEHUN U KUNSHEHWM U CKOPOCTb TennonepeHoca (UA). Takxke MOXXHO OnpeaennTb Heobxoam-
MY CKOPOCTb U TUM NepemMeLLVBaHmS.

BbicBOGOXAEHUE TEMNOBOW 3Hepruu (dHTanbnus) — [loTeHymaIbHbIA POCT TeMNepaTypsbl.
3HadeHVe aHeprn, BblOENALIENCS B XOAe PeakLy, MOXHO UCMOSb30BaTh A9 pacyeTa NoTeHUMaibHOro MoBbILEeHNs TeM-
nepaTypbl Npwv ee BblaeneHun B aanabaTuiyeckmnx ycroBmsax. STOT napaMmeTp HeoOXoAMM A1 OLEHKM prcKa B3pbIBa.

KnHeTuka peakuum — onpegeneHme anddysroHHOro Nin KMHETUYECKOrO pexmma NpoTeKaHns npoLecca.

[aHHble 0 BblAeNeHNN Ternaa MOXHO UCNoNb30oBaTh AN NMOSyYeHNa MHMOPMaLUN O KUHETUKE peakLuu, HanpuMep, Ang
BbISICHEHMS 3aBUCUMOCTW CKOPOCTM NpoLiecca OT CKOPOCTM Nnofadn peareHToB (A dY3MOHHbIN PEXIKM) UV OT CKOPOCTU
camomn peakuuu.

Co3pnanTe yctanoBky SIMULAR ans cBomx ueneu
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Knaccuyeckmin apnadaTuyeckummn
kanopumeTtp Phi-TECI

Phi-TEC| — aTo agnabaTnyecKuin KanopuMeTp C KOMMbOTEPHbIM YrpaBs-
NeHneM, NpefHasHavYeHHbI 018 ONpefeneHns KoM4ecTBa BblOens-
follerocs Tensia U pocTa AaBfeHUs BO BPEMS HEKOHTPOMPYEMOWN K-
30TEPMUYECKON peakumn. ITO COBPEMEHHbIN BapuaHT KJ1aCCUYeCKoro
kanopumetpa ‘ARC’ (AgnadaTtnyeckuin PeakumoHHbIN KanopumeTp),
paspabdboTaHHOro komnaHmen Dow Chemicals.

BO3MOXHOCTU

I ABTOMATUYECKASA KAJIMBPOBKA
YHVKanbHasa yHKLMS aBTOKaIMOPOBKM MO3BOSIET CAKOHOMUTL pabo-
yee BpeMms Mo cpaBHEHWIO CO cTanHaapTHbIM ARC.

| BOMBbBbI
3 BomMBbl MOryT BbITb N3rOTOBEHBI N3
ﬁ QMM cTekna, ctanu, xactennos. Obobem
00bl4HO cocTaBnget 7-11 mn. Bos-

MOXHO N3roToBfeHne 6om6 no Yep-
TeXaMm 3aKazuurKa.

| TEPEMELULMBAHUE OBPA3LLOB
MarHuTHOe nepemMellViBaHNE C  KOMIMbIOTEPHbIM
KOHTPOJIEM BKJTHOYEHO B CTaHOAPTHYHO KOMMJIEKTa-
upto crcteMbl Phi-TEC. OHo npuMeHnmo ans 6ob-
LIMHCTBA 3a/lad U HE3aMEHVIMO B CrlyHae reTepo- gy
reHHbIX CPEL, N HECMEeLLVBaeMbIx 06paduos. [1ns
MCMOMBb30BaHNS [aHHON (YHKLMN paspaboTaHsbl
Heooporve 6oMObI CreumanbHOM KOHCTPYKLMM.

Phi-TEC | MO)XHO ncnonb30BaTth
KakK Kanopumertp ans
MCNLITAHUSA AKKYMYNAATOPOB
(btc)

| ONPEAENEHUE TEMNEPATYPbI
BHYTPU BOMBbBbI

B TpagnumoHHbix cuctemax ARC Tepmonapa pac-

nonaraeTcsa Ha BHeLIHel cTeHke Bombbl. Ha yc-

TaHoBke Phi-TEC | MOXXHO MOMeCTUTb TepMonapy

HEenocpeacTBeEHHO B BOMOY 1 MOBLICUTbL €€ YyBC-

TBUTEIbHOCTb.

PETMCTPUPYEMbIE XAPAKTEPUCTUKHU

Ha ycTaHOBKE MOXXHO MOY4YUTb CAEAYIOLLYIO MH(DOPMALMIO:

| BHaueHVe TeMnepaTypbl Ha4ana 3k30TeEPMNYECKOro NpoLecca C ToY-
HocTbto Ao 0,02 °C/MUH nnmn To4Hee)

| KonnyecTBO BbIAENEHHOrO Tensia (U NOBbILLEHWE TeMnepaTypbl)

| Poot pasnatius AKKymynaTop nocne
LLYIO KUHETVKY peaxLum . ;
| Bpemsi [OCTUXKEHNS MaKCUMasIbHOW CKOPOCTH ucnbitTaium B Phi-TEC BTC

| 3HadeHve Temneparypbl Havana camoyckopsoLenca peakuum (SADT)

OBE CTAHOAPTHbIX METOAUKW PABOTDI:

BbicTpbiit CKPUHMHF 20% NMTS in 1,4 Dioxane.
MpeoHa3HayeH 419 NpeaBapuTeNbHOrO CKPUHNHIA XUMUYECKNX
BelLecTB. BellecTBo HarpeBaeTcs ¢ OnpenesieHHON CKOPOCTHIO
[0 Hayana aK30TePMUYECKOM peakumn. OTO HaNnoMUHaeT CTaH-
napTtHyto metoanky OCK, HO ¢ 6onblinm o6bemMom obpasua, 0
BO3MOXKHOCTbIO pPerucTpaunn gaBneHns n nepemeLlviBaHnem.

Search “COnset”™ Trf"ckm-g

HarpeB-Oxunganue-fNouck

3710 KNnaccuyeckas MeToAvka, paspaboTaHHas koMmnaHner Dow
Chemicals onsa yctaHoBku ARC. Obpasel, NocTeneHHo Harpe-
BaeTCs C YCTaHOBJIEHHbIM MOJIb30BATENIEM LUAroM, Mpu 3TOM
onpefenss Havaso 3SK30TEPMUYECKON peakLMn C TOYHOCTbIO
nokasaHu 0aT4MKOB.

200
Time (minutes)
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AnnadaTnyeckas KanopumeTpya: MMUTaLMA NPOMbILLIJIEHHbIX YCTaHOBOK

Cuctema Phi-TEC Il - nuaep Ha pbiHKe KanopumeTpoB ¢ Hu3Kum phi-pakTopom

Phi-TEC Il npenctaBnsetr cobon aamabaTtuiyecknini KanopuMETP
C KOMMBIOTEPHBIM KOHTPOSIEM U BO3MOXHOCTBIO MMUTALMK MO-
BEOEHVS MPON3BOACTBEHHBIX XMMUYECKNX PEaKTOPOB B MakCu-
MasTbHO MPUBIVKEHHBIX K peasibHbIM YCIOBUSX C 1CMOb30Ba-
Huem 10-100 mn obpasua. Huskuin phi-daktop Phi-TEC Il naet
BO3MOXXHOCTb MOJy4aTh AaHHble, NAEHTUYHbIE OaHHBIM MPOMBbILL-
NeHHbIX ycTaHoBok. Ha Phi-TEC Il MOXHO NpoBOanTb Te e 1c-
nbiTaHus, kak 1 Ha Phi-TEC | n TS,

BO3MO>XXHOCTU

| Ayeikn n 6omMO6bI

Auenkn n 6oMbbl N3roTaBaMBa-
IOTCH N3 CTeK1a MU MeTasf1oB.
Onsa CKpuHWUHra Noaxogdar Mme-
TannM4eckne N CTeKISHHbIe
6ombbl Ha ~10 M, ogHako Ang
TLWATENbHOMO U3yYeHns cneay-
.:B €T UCNob30BaTh 6osiee Kpyn-

Hble 6oMObl Ha 100-120 mn.

- #

| MepemeLwinBaHne o6pas3uyoB

MepemeluvBaHe BA3KUX >XNOKOCTeN M MHorodasHbliX 06-
pasuoB BeAeTCsa MPY MOMOLUM MEXaHUYeCKon MeLlasku
C 9NeKTponpuBOAOM. [aHHasa KOHCTPYKUMS NoaxoouT ANS
TOJICTOCTEHHbIX COCYAOB M €& 0Obl4HO A0CTATOYHO AN MOo-
JyYeHVS HAAEXHbIX JaHHbIX.

| JoGaBneHne o6pa3uoB
Obpasel, MOXHO 3arpy3nTb B HoMOY Kak 00 aKCMepuMeHTa,
Tak 1 NPsMo B TEUYEHWE IKCMEPUMEHTA.

| Peructpauus gaBneHus u Temneparypbl

Tepmonapa Tuna K (0-500 °C) nomellaeTca B 60MOy 1an
AYENKY U HEenocpeACcTBEeHHO KOHTaKTUPYeT C O0OpasLOoM.
MakcumanbHoe gaBneHue coctaBndet go 138 atm, ¢ BO3-
MOXXHOCTbIO YBEIMYEHNS MO 3aKaay.

| OnpepeneHne Ha4Yana 3K30TEPMUYECKOro npouecca
YyBcTBUTENBLHOCTL A0 0,02 °C/MUH v HMKe. CKOpOCTb Ha-
rpeeBa MOXeT cocTaBnatb 4o 200 °C/MuH.

MpumeHenune cuctemnl Phi-TEC

MocnepoBaTenbHOCTb HEKOHTPONMPYEMbIX peakuumn
B KPyNHOrabapuTHbIX peakTopax. AHaIn3 BO3MOXKHbIX PUCKOB
C OnpefeneHem KoNMYeCTBEHHbIX XapakTepUCTUK, 6e3 Mmoae-
NNPOBAaHUS, SKCTPanoAsaLUMM 1 NPOBEAEHNSA NCCNE0BaHNN Ha
MUNOTHbIX YCTaHOBKaXx.

OnpepeneHue napameTpoB KjlanaHoB cOpoca gaBneHus
015 NpefoTBpaLLeHNss BO3MOXHbBIX PUCKOB OT HEKOHTPONPY-
emMbIx peakuun. Phi-TEC Il no3sonseT nccnegoBatb peakumm
C BblaesieHvem rasa n obpasoBaHnemM napa, npyv 3TOM MOXXHO
n3yyatb OBYX(dasHbll NOTOK U pa3pabaTbiBaTb KOHCTPYKLUMN
OyepHbIX EMKOCTEN.

NMPUMEP: PasnoxeHue 25%
(DBTP)

[aHHbIn npouecc TpebyeT NpoBedeHUS WMCCNedoBaHWA Ha
KaslopuMeTpax ¢ HM3KMM phi-hakTopoM (TeNI0BOW MHEPLIN-
er). Hebonblune n3MeHeHns AaHHOro nokasaTesis MoryT npu-
BECTU K OFPOMHOM pasHuLEe B CKOPOCTU HEKOHTPOMPYEMOW
peakuuun. B kanopumeTtpe Phi-TEC Il MmogennpytoTcs npakTu-

AUTpeTOyTUNNepokcuaga

SocTrade

PE3YJIbTATbI

| TouHasa TemnepaTtypa Ha4ana s9K30TEPMUHECKON PeakLmmn

| [laHHble N0 HEKOHTPOIMPYEMOW PeakLmm s pa3paboTkum
NpefoXpaHnTeNbHbIX YCTPOWCTB U Bbibopa Tuna KianaHoB

| Onpepenerne pexxrmMa noToka (AByX- U 0gHOMa3HbIN)

| KnHeTunyeckue naHHble

PH-TEC | ———

PHLTEC |——

0 20 40 60 80 100 120 140 160
Time {mins)
BnusiHne phi-akTopa (TepMmnyeckon nHepunn) Ha NnoBefeHne
HEKOHTPONMpyeMon peakunn

YECKW TE XKe YCIIOBUS, YTO M B KPYMHbIX MPOMbILIEHHbIX YC-
TaHoBKax (C HM3KMM phi-thakTopoM). [aHHble MO Pas3oXeHNo
DBTP 6b11 nony4veHbl Ha yctaHoBke Phi-TEC Il B 6ombax pas-
JNINYHOWM MacChbl 1, COOTBETCTBEHHO, C Pa3/IMYHON TensI0BOM
nHepumen

besonacHocTb npoueccos



KpaTkui 0030p npudopos

M peakTopos

PeakTopHble cuctembl komnaHum HEL Group g9 paboTbl Npy NOBbLILEHHOM OAaBAEHUM — 3TO MMOKNE NHHOBALMOHHbIE PeLIeHNs
3HAYNTENBHO obneryarLme paboTy XMMNKOB B 06/1aCTV MMAPUPOBAHNS 1 APYIrUX KaTaUTUYECKUX PeaKLA.

B Tabnnue cobpaHbl Hanbonee 4acTo BCTpevarLmecs 3aaaqn, KOTopble MOryT ObiTb peLleHbl C MOMOLLbIO CUCTEM KOMMaHUM
HEL. Ecnv Bawa 3agava He npeacTaBieHa B JaHHOW TabnumLe — CBIXXMUTECH CO cneyuanncTamm komnanum HEL, 1 onblITHas KomaH-
[a TEXHOIOrOB NOCTapaeTCs NPeasioKnTb ONTUMASIbHOE PELLEHNE, UCXOO N3 TEXHUYECKOrO 3a4aHus 1 perfiameHTa.

NMPUMEHEHUE

JKOHOMMWUYHDbIN
CKPUHMHT
KaTtanu3aTopos

CKPVHUHT
KaTanam3aTopos
n pa3padoTka
npoueccos

OnTuMMn3auuns
KOHKPETHbIX
npoueccos

HacTonbHbie
N CTEHAO0BbIE PeaKTopbl

KaTtanu3 B notoke

MporpammHoe
ob0ecneyeHue

MporpammHoe obecneverHne WinlSO oT kom-

naHum HEL ycTaHaBnmBaetca Ha MK, HoyTOyk

VAW NAaHLWETHbIN KomMnbloTep. OHO obnana-

€T UHTYUTUBHO MOHATHBIM rPadnHeCKNM NH-

Tepdencom ¢ 6onbLLNM HABOPOM YHKLIMINA,

BKJItOYas:

| lpadhryeckoe 1 4MUCnoBOE OTObpaXkeHue
[OaHHbIX B peasilbHOM BPEMEHMU

| Mogudhvkaumo METOOMK MO XO4y 3KCnepu-
MEHTOB

| TpeBOXKHbIE CUIHAbBI 1 OTKJIKOYEHME MO MO-
KasaHnsam 0aT4MkoB

| ImnopT pgaHHbiX B cTaHgapTHoe 1O ang
0bpaboTkn

fmppupoBaHue u KaTanus

PELLUEHUE

YeranoBku CAT

| Pabounin obbem — 1 Mn
17,18, 24 nnn 96 npobupok
1 100 atm/250°C

| MarHuTHas meluanka

HP ChemSCAN

1 16 nam 75 mn

| 8 HE3ABUCUMBIX PEAKTOPOB
| o1 -60°C po 200°C

| daBneHne cebiwe 100 at™

AutoMATE 1l

| 4 nnn 8 HeE3aBMCKMbIX PEAKTOPOB
| O6bem o1 6 go 300 mn

| Temnepatypa o1 —-80°C go 250°C
| daBneHne cebiwe 100 aT™

AutoLAB

| PeakTopbl oT 50 ma o 20 n
| Temnepatypa o1 =80 °C go 250°C
| JasneHne cebiwe 100 atm

FlowCAT

| Pabo4unin o6bem 3, 10 unu 40 mn
| Temnepatypa cBbiwe 300°C
| daBneHne cebiwe 100 at™

KOMMEHTAPUU

Yoranosku CAT npegHasHaqeHbl 4Ns
ObICTPOrO CKPUHMHIa KaTann3aTopos
Ha MeSIKUX 0bbemMax BeLLecTBa.
[1pocToE peLleHne YpesBbliHanHO
9KOHOMMUYHO MO LEHE.

BoceMb napannenbHbIX peakTopoB
C MOMHOCTBIO HE3aBUCKMbIM
KOHTPOJIEM MO3BOAOT 3HAYUTESNBHO
YCKOPUTb paspaboTKy npoLecca,
BapbVPys €ro yCIoBus.

[nbkas nnaTdopma, KOTOPYHO NErko
afanTupoBaTh K U3MEHYMBBIM
TpeboBaHMsaM 3akasunKka.
VHavBMAOyanbHbIA KOHTPO/Ib MO
pas3nNYHbIM NapamMeTpam 1 LWVPOKUIA
BbIOOP OOCTYMHbIX AATUYNKOB.

[MpocToW B NCMOJIb30BaHWN

NHCTPYMEHT A1 MacLuTabnpoBaHus.
ABTOMAaTU3ALINS U BCTPOEHHbIE
hyHKLMM 6€30MacHOCTM NO3BONSOT
YBENYUTD MPOOYKTUBHOCTL U MOBLICUTb
CKOPOCTb pas3paboTky npoLecca.

[MpocTas npoTovHasa ycTaHoBKa ANnd
peakuuii noa, aasneHuem. MNMonesHa npu
CKPVIHWHIE peakLnii 1 KaTann3aTopos,
pa3paboTke NPOLECCOB U A4S
HebOobLLUNX NPOU3BOACTB.
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BbICOKONPOM3BOANTENbHbIA CKPMHUHI KATAJIN3ATOPOB

CAT

MprbopbI 419 MMOPUPOBaHNUS 1 OPYrX peakLUmin nog AasneHvem. Cuctembl CAT Bbinn pa3paboTaHbl A5 MPOCTOro CKPVIHMHIA peakLuii
nona gaBieHNEM. X MOXXHO yCTaHaBJ1MBaTb HAa MarHNTHbIE MeLlasikin C HarpeBOM Wi B MaC1sHble OaHw.

CucTembl C pyuHbIM ynpaBneHnem

| Cocynpl onsa paboTtsl npn gasnervsax ao 100 atm 1 temnepatypax oo 250 °C (Hepx. Ctanb 316SS mnn Xactennon)
| KnanaHbl 1 MaHOMETP A1 NPOAYBKM MHEPTHbBIM ra3oM W NMofadu rasa nopf, AaBfeHnem, Hanprmep, Boaopoaa

| YcTaHaBnMBatoTCs Ha Ntobble HarpesBaTeny U Mellasiki C MoAorpeEBOM

| KapmaH onst TepMonapsl 4719 OCNEXMBaHWSA TEMMePaTypbl PeakLm

CAT 7 u CAT 24 %_,.,,-_g_
| TonoBka ¢ NOAKNKOYEHNEM

OXNaXkAaroLLEN XKNOKOCTU 4
| «<XonogHble nanbLpl» 05 KOH- ’

JeHcaumn 1 NpeaoTBpaLLeHns '
NepeKpPeCcTHOro 3arpsa3HeHns
CAT 7

7x10 MAa unum 7x1 mn

Bxop xnapgareHTta
MNMopava rasa o~ Kpbiwka
1N KapMaH
TepmMonapsbl
Oxnaxkgaemas rofioska

24x2 Mn NpobupKu

3o0Ha HarpeBa

/

CAT 24
24x2 MmN

ABTOMaTHYeECKaf cucTema

CAT 18

| 18 npobupok ana BOXKX Ha 2 mn ¢ centon nnu 6es.
Be3 ykumMM 06paTHOro XonoanIbHNKa

CAT 18
18x2 mMn

CAT 96

MoNHOCTLIO aBTOMAaTU3MPOBaHHAS KOHCTPYKUMS
Ha 96 NyHOK (Zinsser)

| o 96x1 mn Npobupok s BOXKX ¢ Kpbilwkamum
|1 35 atm/200 °C

| MarHnTHas melwanka

| KoMnbtoTepHbI KOHTPOb:
| Mopayn razos/nMpoayBKu

| Temnepatypsbl

| MepemelwmBaHns

| JaBneHuns

YBenuueHnue nponssoautenbHocTn ¢ ycranoskamu CAT ot HEL
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HP ChemSCAN Il

CreuvanbHas cuctema ans npoBedeHUs napaniesnbHbliX peak-
UMK, npegHadHadeHHass ang ObICTPOW paspaboTKy reTeporeH-
HbIX KaTa/MTUYeCKMX CUCTEM K OMTUMM3ALMM MPOLIECCOB MOL,
nasneHnem. ChemSCAN Bbicokoro aasnenusa (HPCS) npegn-
CTaBASET cObON NAaTOPMy M3 BOCbMU PEakTOPOB A5 paboTbl
npw gasnermsx o 100 atm 1 Temnepatypax 0o 200°C. Kaxabin
PEeaKTOP HE3aBWCKM, U KOHTROMMPYETCS KOMMbIOTEPOM. Crnctema
PolyBLOCK obecneumBaeT BO3MOXXHOCTb JIErKOM MoaudKaLmm
1 YNPOLLEHME KOHTPOJIS MPOLECCOB.

L BYNTHESI® o

FARALLE
| HezaBUCHUMBI KOHTPOSIb TEMMAEPATYPbI B K&XXKAOM 13 BOCbMM
pPEaKTOPOB
| VIHamBunayanbHble KOHTPOMEPb! MO3BOMSIOT MPOBOAUTL 3KCMe-
PVIMEHTbI MPW Pa3HbIX AaBNEHNUSX
| MoacyeT KoNMYecTBa NOMIOLLIEHHOIO rada A KaXoro peakTo-
pa B peasibHOM BpemMeHN

MepemewnBaHne
| MarHuTHble Mellanku obneryarot npoBefgeHne reTeporeHHbIX
N TOMOIeHHbIX KaTa/IMTUYeCKMX peakunin rasa C >XNOKOCTbHO.

CKOpOCTb MNepemMellnBaHis NMo3BONAET BECTU SKCNEePUMEHTbI PeakTop Ha 16 Mn 13 HepX. ;
B KMHETUYECKOWN 06M1acTV — JaHHble NPUrodHbl A8 MacLuTabu- ctanu 316SS nunu Xactennos
POBaHVS

CucTtema ynpaBneHus Hydrogenation

| MporpaMMHbIA KOHTPOSIb U PErMCTPALMS AaHHBIX 1 1

| MornoLeHne rasa ansa Kaxk 4oro peakTopa BbIBOAUTCS Ha SKpaHe
B peasibHOM BpeMeHH

80

| Mporpammbl 9KCNEPUMEHTOB MOMYT BKJItOYaTb 3Tanbl NPOAYBKN o o -/ o
NHEPTHbIM VN OPYIUM ra3om % //y/// §
L Y S s
Jo6GaBneHune XnagKocTu nop AaBjieHUEM < S~

I Yctanoeka HP ChemSCAN nossonsieT nopasaTb >KUOKOCTb /2
B PeaKTOpbl NOf, AABNEHVEM, C MPOrPaMMHbIM 3aAaHNEM KO-
4yecTBa »uaKocTu, He 6onee 100 atm, ¢ TouHOCTLIO A0 0,05 mn

W TOYHEE %0.00 Time min 12000
YyBCTBUTENIbHOCTb ONnpeAenieHUus NornoweHns rasa OTobparkeHne NOrNoLLEHNs ra3a B KaXXAOM peakTope
| MornoweHne rasa Ha yposHe ~0,04 MMOAS (M3MEHEHWE AaBne- B peasibHOM BpeMeHM

HWs Ha 0,1 aT™M B CTaHOPTHOM PeakTope)

NMAPAMETPbDI NMPEAEJIbI KOMMEHTAPUA

| o1 -60°C po 200°C PasHuua B TeMnepartype Mexay

TeM“el)aTypa peakTopamn 6onee 100°C.
HesaBMCHMBIN KOHTPOJIb KaXXA0ro
peakTopa.

) | 16 Mn peakTopbl MuHUMaNbHBIN paboynii 06bem 3 M.

Paﬁoq““ 06'beM | Tak>xe gocTynHbl 75 1 120 Mn Matepuan: Hepxx. cTanb 316SS nm
Hastelloy.

1100 at™ VIHOonBuayansHoe N3MepeHne
naBneH“e BO3MOXHO 200 atm M KOHTPOJIb OaBNIEHNS B KAXXA0M

peakTope. PasHnua B faBneHnsx Mexxay
peakTopamu B OHOM 3KCMepUMEHTe
MOXET COoCTaBATb A0 30 atm.

KomnakTHas nnatcopma ans GbICTPOro CKPMHMHIA KaTanu3aTopoB
M pa3paboTKM KaTanMTUYECKMUX NPoLLEeccoB
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PolyBLOCK wnun AutoMATE Il

[nbkne nnatdopmbl komnaHum HEL PolyBLOCK 1 AutoMATE Il npenctaBnstoT co60M 3KOHOMUYHbIE, KOMMAKTHbIE MOAY/bHbIE
PELLEHWS, KOTOPbIE NErko aganTupoBaTh NoA TpeboBaHMa Nboro 3akas4yrka. [NporpamMmmMmHoe ob6ecneyeHne N 3NEKTPOHHbIE CUC-
TEMbI, & Tak>XXe OMPOMHbI OMbIT KOHCTPYUPOBAHWUS Pa3/INYHbIX XUMUYECKUX CUCTEM — BCE 3TO MO3BOSSET CO3[4aBaTb MHHOBAUM-
OHHble peLleHns faxke N8 CaMbliX CMOXHbBIX XMMUYECKMX MPOLECCOB.

| BsanmosameHsemMble peakTopbl

| LLnpokuin ananagdoH pabounx Temnepatyp (o1 —80 °C oo 6onee vem 250 °C)
| VIhavBrayanbHbI MOHUTOPWHT U KOHTPOJIb OS1S KaXK40W 13 30H

| BOBMOXXHOCTb OpraHmsaLmy nogady pasnnyHbIxX XXnOKoCcTen 1 ra3os

I TIoNHOCTBIO NHTErPUPOBaHHAsA KOMMAaKTHas KOHCTPYKLMS

PaspaboTka TEXHONOrMYECKUX NPOLLECCOB C HE3ABVCUMbIM KOHTPOIEM AaBEHNA U TeMNepaTypbl Y C BO3MOXHOCTbIO KOHT-
POMPYEMOI NOAA4N XXNOKOCTEN N ra30B B peakTopax C pasnnyHbIM Buaammn nepemellnsaHs oobemom ot 16 go 300 mn.

pamAiLLl

8X75 M1 peakTopbl BbICOKOrO flaB/ieHsl ¢ rpebeHKon ans 4x300 MN1 peakTopbl BLICOKOrO faBfieHNsi C MOJIHOM aBToMaTu3aunen,
nogauyu rasa u Norpy>kKHbIMN MexaHU4ecKrMn MmeLlankamm C MarHWTHbIMW MeLankaMmy u Hacocamu AJ18 Nofadumn XXULKOCTH
noa faBfieHnem

100 n 300 MmN B3aumMo3amMeHsieMble PeakTopbl C POTOPHbIMY 4x300 MmN BbiICOKOTEMMEPATYpPHbIE PeaKkTopbI
mMeLuankamm BbICOKOro AaBfieHuns

YBenuyeHue npom3soauTesibHOCTH ¢ ycTtaHoBKammn CAT ot HEL
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HP AutoLAB

HacTonbHble peakTopbl U HEGOJbLLWE MUIOTHbIE YCTAaHOBKN A1 MCCNeA0BaTENIbCKNX 1 MPOMBILLIEHHBIX JlabopaTopui.
O6beMbl peakTopoB A0 20 NNTPOB C PYYHbIM W KOMMBIOTEPHOM KOHTPOIEM C PasINdHOM CTeneHbo aBToMaTn3aLunn.

Peakuuun ra3oB u XXngKocTten nop faBsieHNem
| KoHTponunpyemas nogada ra3oB v >XuaKocTen

I MornoweHre rasa B peasibHOM BPEMEHN

| TeTeporeHHbI AU FOMOreHHbIN KaTanna

| OpgnMHOYHbBIE NV NapasenbHble CUCTEMBI

Hydrogenation of nitrobenzene

=
i Turnpcrm'uy/_,
E 30 - 1.5
5‘5‘ 20 10 g
“‘57 Hydrogen Consumption =
H 3
$ 10 05~
5 Pressura
(=

5 10 15 20

Time [mins)

Bbi6op BHYTPEHHMX
KOMMOHEHTOB peakTopa

CnoOXXHbIN XMMUYEeCKUN CUHTE3
| |/|CCﬂ9D,OBaTeJ'IbCKI/Ie M NMMNOTHbIEe YCTaHOBKW
| Peakummn B BA3KMX cpeaax

| BbicOKMe TemnepaTtypbl 1 OaBAEHNS
| CTaumoHapHble 1 HeENpPepbIBHbIE MPOLLECCHI

PasnuyHble Mewwanku lenvkonpHas mewanka  Cocyabl ANna nogadn  MNapannefbHble peakTopbl A1 TMAPUPOBaHUs
L4715 BA3KUX CUCTEM nof AaBiieHneMm C HE3aBNCVMbIM yNpaBieHnemM

PeaKTopbl ¢ nepemellMBaHnem AnS MoGbiX 3afa4 U GI0[)KeToB
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YcranoBka FlowCAT

YcTaHoBKa npegHasHadYeHa ANs CKpUHVHIA KaTanm3aTtopos M NoAdopa yCNoBWi peakLn B MOTOKe, ONTUMU3aLMW F’MAPMPOBaHVS
1 OPpYrX peakumin No4 AaBneHnem. a3 n XuaKoCTb MOAAIOTCS B TPyOUaThI PeakTop C KOHTPOMPYeMOn TeMnepaTypon. Ha Bbi-
XO[le N3 peakTopa CTaBuUTCS NPOHOOTOOPHVIK UV YCTPOMCTBO HEMNPEPBIBHOMO KOHTPOJIS KavecTBa NpoayKTa.

Bo3mMo)XXHoCTH
M npeuMylLlecTBa

MporpammHoe ob6ecnevyeHne

| KoHTponb OaBneHus, TemnepaTypbl U CKO-
POCTU NoAa4M rada u XXnMaKocTh ¢ akpaHa MK

| BO3MOXXHOCTb M3MEHEHUS YCNOBUM MpO-
Liecca B Nto6on MOMEHT 6e3 ero 0CTaHOBKM

Bbicokasa npon3BoguTesibHOCH

| PaspaboTtka MeToavK AN nocnenoBaTesib-
HOIrO M3MEHEHNS YCNIOBUIM NpoLiecca

| OT6op nNpob no 3agaHHOMY BPEMEHU Un
B KOHLE Kaxk[oro aTarna rnepef 3aryckom

cnenyoLero

O6GnacTu npMeHeHuns

| I3yyeHne HOBbIX peakumin, MOUCK HOBbIX

peareHToB 1 KaTanmMsaTopoB
| OnTrMM3aLms BbIXO40B

| Mpon3BOACTBO Pa3/IMYHbBIX BELLECTB

B MaJibix o6bemax

| KoHTponb nogayn peareHTos,
TemnepaTypsbl, aBNEHUS N OT-
6opa npob

| [JaHHble O npouecce B pealb-
HOM BPEMEHU

NMAPAMETPbI

Temnepartypa
Pasmepbl peakTopa

NlaBneHue

Mopavya peareHToB

MpopykT

NMPEAEJIbI

1 300°C (60s1bLLUE - MO 3anpocy)

| OrnameTp peakTopa 6 nnm 12 mm
| OnuHa peaktopa 150 nam 450 mm

1 100 atm
(Ha 3akas go 300 atm)

I1ras
| 1 >)KngKocTb

Gas & Liquid
Feeds

‘8
| Tube
l Reaktor
v
OGpasey
A
KoHTponb
nasneHus

KOMMEHTAPUA

[Ba pa3mepa 30Hbl Harpesa (10 1 35 cwm)
onga 15 v 45 cm peakTopoB.

Matepuan Hepx. cTanb 316SS vnn
XacTtennon.

[MTPOYHbIE 1 TOYHBIE KOHTPOJIbHbIE
KnanaHbl ANs XXKNOKOCTEN, ra30B
1 OBYXa3HbIX CUCTEM. TOYHbIN
KOHTPOJIb A@BMIEHNS B PEAKTOPE.

[1o 3anpocy pocTynHo nboe
KOJIMYECTBO HE3aBNCHMbIX

N KOHTPOJSIMPYEMbIX NIUHWIA NMOoAa4n
peareHToB.

CoBpemMeHHas cucTema Ans GbICTPOro M NPOCTOro NoNy4YeHus

TOUYHbIX pe3ynbTaToB
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NAPAJINEJIbHBIE UCCNEOOBAHUA PACTBOPUMOCTHU

ABTOMaTN3MPOBaHHbIE WCCAEO0OBaHNSA pPacTBOPMMOCTU WAV
onpeaeneHne MetTacTabuibHOM 30HbI MOXHO BECTW Ha 4 nnn 8 Supersokibilty curve

nepemelBaeMblx 06pasuax pasMyHon KOHLUEHTPAaLIMN OAHO- -

BpeMeHHo. Paboune o6bembl oT 1 4o 350 M. ’ Cstte Zons / /
Modastable Zone

CrystalSCAN c PolyBLOCK PB8 cacars e

Temperature “C

B aBTOMaTM4YECKOM pPEXMME NPONCXOONAT:
| HesaBuncuMbIN HarpeB nn oxnaxxaeHne kaxkaoro obpasua
| JeTekuus paCTBOPEHNS NNV KpUCTanm3aumnm

Concentration %
=
=1
=1
:

z\
)

[aHHble No MyTHOCTU pacTBopa Npu onpeneneHHon Temneparype

[Mocne ero okoH4yaHus pesynbTaTthbl OTOﬁpa)KaIOTCFI B Bnae
onarpamMmmbl MeTacTabusibHOW 30HbI

ABTOMAaTMYECKOE NOCTPOEHMNE
KPUBOW pacTBOPMMOCTH

M 30Hbl METaCTaOMIbHOCTHN
no AaHHbIM U3 BOCbMM
peakTopoB

STNTHESIE o

pamELLER

PACIMNPEOENEHUE HYACTUL NO PASMEPAM IN SITU

| Onpep‘eneHV]e pacnpefeneHnda 4acTtuL, no pasmepam (OT 1 MKM) Additions of PVC to Milisil: LaserTRACK response
I TlonHoe CoOTBETCTBYE C XapakTepucTKamn NpoLecca 20 I
2 0.2g Milisil/ 0.2g PVC
| BbicTpOE OTOGPaXKeHME KNOYEBbIX NMoKasaTtenei 020 Ml 01 VG
I TipumeHaeTcs 0N nay4eHns KpucTanamsaumn, NoanMepusaLnm, 1o || 2020 i 05g P Ja
17| —*+0.2g Milisil/ 1.0g PV
KOMMOUAHBIX CUCTEM 1 B B1O-peakTopax o iy ve
—0.2g Milisil/ 3.0g PVC 1
a\

Particle count (/s)
2
3

50 [N’
SN

0.1 1 10 100 1000
Particle size (um)

Aatuukn LaserTrack™
Ans cocyanos pa3sin4yHOro pasmepa

ABTOMATUYECKUIN KOHTPOJ1Ib PACTBOPUMOCTH

| Banuncb 3HadeHW TemnepaTypbl, MyTHOCTU

Soid dissolving
v pH W - —
| Nlerkoe 1 HapeKHoe onpeaeneHue LWnpu- = 1 |
Hbl 30HbI METACTABUBHOCTY @ | .
| DaTunku ons nobbix cocynos | =3
| [laHHble SKCNEepUMEHTa BbIBOASTCS B UHTY- £ ! Onsot et cstatzascn |
VTUBHO-MOHATHOM BUAE W UX NIErko UHTEP- |,__r______ g g N
npeTnpoBaThb » =i '
| TouHoe onpepeneHVe Hadana pacTBope- : o il s
HUSE 1 KPUCTaIM3aLMU el TmE L e et ]
CrystalEyes - nerkocTb n HafeXHOCTb . MyTHOCTb PacTBOpa BO BPEMSI LIMK/Ia
onpeaeneHns pacTBOPUMOCTH HarpeBa-oX1aXaeHNs

Kpuctannusaums n pasmepbl 4acTuy { SocTrﬁEle) www.helgroup.com www.helgroup.ru

rpadunyeckn otobparkaloTcsi Ha BCEM NPOTSHXKEHUN IKCNEPMMEHTA.
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NMEPEHOCHbIE NMHCTPYMEHTDbI AJ11 PABOTbl C PEAKTOPAMU

| YnpaBneHue ¢ ceHcopHoro akpana | Mpaduyeckuin nitepdenc | MepeHoc aaHHbix Ha MK | MpocToTa B HacTporke |

YNPABJIEHUE U CBOP IAHHDbIX C JIOBEOINO0 PEAKTOPA

| CeHcopHOE ynpaBneHne 1 MHTYUTUBHO-MOHATHBIN NHTEPMENC
| 3annuce 1 KOHTPOb TEMMNEPaTypbl, NepemMeLllVBaHng 1 nogadu

peareHToB
| MopxoanT ans 60AbLUMHCTBA MELLASIOK, HaCOCOB, HarpeBaTenen —
1N YUEPOB, UCMNOSb3YEeMbIX C NH0ObIM 1ab0pPaTOPHBIM PEAKTOPOM @ .
c pyballkom i
=
MicroNOTE
| MnaHweTtHbI MK (€ Manibim — 7"
A ctaHgapTHbIM 15,6" akpaHowm) ¢ 10

| Bce kabenu 1 pasbembl

| Mogynu 3anmcuy 1 KOHTPONS:
— TemMnepaTypbl

— NepemeLLnBaHuns

— nojadyv peareHToB

— pH

Heater
7
Chiller

‘Cim-lime hmad-fiorm cadoeimutry - temperatsre, dous and power profiles

KAJIOPUMETPUYECKUN
AHAINZ

| liobble peakTopa BbICOKOIO M HU3KOro
OaBneHus

| PaspaboTtaH ansg XMMNKOB-TEXHOJIOrOB, HE
TpebyeT KaMBPOBKN U rITyOOKUX TEOPETU-
YECKMX NMO3HAHWA B KaNOpUMETPUM

KOHTPOJUJIEP NOAAYN TA3A U AABJIEHUA

| KoHTponb paBneHns

o 40 30
| Bannck 3Ha4YeHW gaBneHns 1 Temnepartypbl i i .
| HenpepbIBHbIM KOHTPOIb MNOMIOLLEHNS ra3a i "“P";“f' i
| MogxoanT ans nobbix peakTopoB E ] -
| ABTOHOMHas cuctema 5m i 0
- Hydrogen Consumption §
Dannbie PressControl E“‘ _ e
B Xo4e rugpupoBaHusa N '/ K=
[ ] [ ] 15 n

L]
Time: {minaj

ABTOMATUYECKUWU OTEOP MNMPOB

| MepeHocHoM 610K s oT6opa Npobd 13 peakTopoB

| 6 nnn 6onee Npob ¢ NporpamMm1pyemMbiM BpeMeHeM oTbopa
| OT6OP »XKMOKNX NN BA3KNX 0Opa3L0B

| OTcyTCTBME NEPEKPECTHOrO 3arpA3HEHNS

| BO3MOXXHOCTb padbaBieHnst Nnm oxnaxxaeHus

| BCTPOEHHbIN CEHCOPHbIN KOHTPO1ED

KomnakTHblit npo6ooTopHuk ASU
ans pa6oTbl NpU aTMocepHOM AaBJieHUM
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LLiBeyuns

SocTrade AB

Fagerstagatan 7, S-163 53 SPANGA, Sweden
Tel.: +46-8-760-26-40
Fax: +46-8-760-26-02
e-mail: sven.carlsson@soctrade.se

Poccusa

000 «KomnaHua CokTpenpg»

119991 . MockBa, JleHnHcku npocnekT 31, MOHX
Ten.: +7 (495) 604-44-44, 926-38-40
®dakc: +7 (495) 604-44-44, 926-38-40
e-mail: info@soctrade.com, soctrade@mail.ru
http://www.soctrade.com

YKpauHa

000 «COK TPENA»

65026, r. Opgecca, yn. JlutepatypHas, 12, oduc 206
Ten/dakc: +380 (487) 57-87-88
e-mail: Office@soctrade.in.ua
http://www.soctrade.in.ua

Ka3axcTaH
(arpoo6opynoBaHue)

TOO «SocTrade.KZ.Co»

r. Anmarsl, yn. boreH6anm 6atbipa, 86, ocdhuc 317
Ten/®akc: 8 (727) 293-96-43
e-mail: office@soctrade.kz
http://www.soctrade.kz
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TRMNAIKA,

s . KOHTPOJIb KRYECTBA B APMALEBTUKE.

Jl‘ MUKPOBUOSIOTMYECKMIA AHASIU3

Y Hac Bbl MOXETE 3aka3artb OecrnnaTHble KaTanoru upm
Kyoto Electronics, Huber, Chopin, Perten, Binder, LAC, Velp,
a TaKXXe MosHble Katanorn o00pynoBaHus
0Ns He(pTeXMMNYecKoun, hapmaLeBTUYecKou
1 NULL,EBOW NMPOMbILLIEHHOCTH

KomnaHusa «SocTrade»
Ten./cbakc: +7 (495) 604-44-44, 926-38-40
www.soctrade.com, e-mail: info@soctrade.com






