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Precess Analysis & Automation

s Process analysis systems

s Multivariate process analysis software
CharmWaorks

s Sonic product development
= Acoustic emission monitoring systems
s Laboratory automation




Applications - vertical markets

s Antioxidantsin polyolefin melts

s Automationof standard tests
permanganate time
Hazen colour:

s Batch processing
m Selventpurity
a Multicomponent stream composition
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_abVIEW

a Graphical programming environment

s Designed specifically for instrumentation
s Good graphical user interface

= High connectivity.

s CharmWorksadd on toolkit provides
chemometrics
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Charm Works

s Chemometrics forealtime process analysis
s LabVIEW tool kit

s PLS, PCA, SIMCA
s Easytouse
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Communication drlvers

TCP/IP, serial, ModBus, Charm Works
FieldBus
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Polyethylene manufacturing
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Antioxidants
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Abs
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Additives Spectra
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Rheometric PCR-320




The extruder

| POLYETHYLENE EXTRUDER
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Objectives

s Analysethree antoxidant additives
concentrationn realtime

s On-line in the melt(up to 250°C)

s Manage allofi the functiondn asingle
Integratedeasily maintainable application




[Basic approach

Spectroscopyproven oftline)

Probes and optical fibres
Softwareenvironmeniconnectivity

PLS prediction mode(1 off-line / 2 on-line)

Reliable engineerin(zssentigl
opte-iselation(analeg + digital)
watchdoeg




Tlechnology

n In-line probeqmelt) - SpectrAlliance

= Fibre optics as interface
(UV Quartzgrade 600u1m)

s Zeiss MCS500, PDApectrometer
s National InstrumentbabVIEW system
s PLS algoerthm(Charm\\orks)




Zelss Spectrometer - MCS500




Monitering system

Polyethylene
extruder

nk

' Zeiss

MCS500
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Spectrometer functions

s Control and data transfera RS-422
s Choose averaging time and spectral range
s |nitlate scans andownload data

s Monitor reference spectruii@larm on60 %
of Initiall integrated value fa870-400nm)




Communications

m Serial communications with Siw:AX
computer

Incorporation ofPLS predicted data into site
database

s Digita
s Digita

alarmsto lecal enunciator panel
INputs

reset alarms
rheometerfault




Additienal I/O

» Digital outputs
analyserfault
nad predictior{high Mahalanobis distange
ow additive concentration alarm
ow melt flow or extruder stopped
PC \Watchdog

s Digital inputs
sample temperature alarm
rieset low! flow.




Error detection / correction

= Monitor reference spectrui@larm on60 %
of Initial integrated value fo870-400nm)

= Monitor prediction guality statistict warn
of calibration preblems

s [0 detect flow problemm the rheometer by
signal noise

s Correct for spectral offsets




PILLS2 modelling

s X block
spectra243 - 400 nm (18data point
mean centred scaling

m Y block
LC data(concentration oA, B andC)

s 20samples used initiallio build model
s Model extended otline




Additive A - Validation Additive B - Validation

)

PLS predicted values (ppm
PLS predicted values (ppm)

1000

Liquid chromatography values (ppm) Liquid chromatography values (ppm)

Additive C - Validation

PLS predicted values (ppm)

1500

Liguid chromatography values (ppm)




Conclusions

s TheZeiss MCS50Gpectrometer has
produced good spectral results for
polyethylendépolypropylene additives

s PLS modelling has proved effective for
analysing3 non-resolvable antoxidant

additives

s LabVIEW: has enablegfully integrated
process analysis systeambe developem a
short period of time at lew cost




New developments

s Charm\Works 99

automatic baseline correction
calibration free prediction

s New applications
patch processes

rleacting systems
NIR




