Application Note
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PURITY LEVELS BY A UV TRANSMITT ANCE METHOD

(MEG AND ACETONITRILE )

The Process

Mono Ethylene Glycol (MEG) is a raw material in fiber
production. The quality of the fibers is highly depen-
dent on the MEG purity level. The process of purifying
the MEG from mainly trace amount of di & tri ethylene
glycol involves passing the MEG stream through an
ion exchange column. As the performance of the ion
exchange column deteriorates, the process efficiency
lowers and the purity level of the MEG decreases.
Fiber grade MEG needs to comply with a certain pu-
rity level determined by the outcome of several ana-
lytical tests. For maximum efficiency, the ion exchange
should be replaced only at the onset of a drop in UV
transmittance below a preset threshold value, indicat-
ing an unacceptable purity level. The purer the raw
materiel, the higher the transmittance.

The Method

Currently most MEG manufacturers use off-line meth-
ods for MEG quality control, where a sample is with-
drawn from the process stream for laboratory analy-
sis several times a day. The off-line method utilizes a
laboratory UV spectrometer, measuring the transmit-
tance of the sample at 220, 240, 275 and 350nm com-
pared to that of demineralized water at the same wave-
length ranges. Samples showing higher transmittance
are considered to be of a greater quality grade. For a
sample to be considered fiber grade, the MEG needs
to measure at least 97% transmittance at 220nm.
The same measurement can now be performed on-
line utilizing an industrial spectrophotometer. Includ-
ing auto-blanking on demineralized water at preset time
intervals. Spectrometer performance validation such
as photometric accuracy, wavelength reproducibility,
and drift, which are intrinsic properties to this applica-
tion, need to be repeated periodically.

The OMA-300, an industrial solid state spectrometer,
is used for continuous measurements of MEG purity
levels. Apart from its excellent performance, the OMA
incorporate a variety of self test procedures as well as
an automatic report generator on instrument and mea-
surement status.

Figure 1 shows typical transmittance spectra of MEG
process streams at various grade levels, where the
high transmittance curves indicate a product of a higher
quality. Figure 2 shows the transmittance spectra of
potassium dichromate (K,Cr,0, ) commonly used for
photometric accuracy validation.

Figure 1: Transmittance spectra of MEG samples at
various purity grade levels.
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Figure 2: Transmittance spectrum of potassium
dichromate.
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Figure 3: Transmittance spectrum of acetonitrile (see
table 1 for specific values)
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Table 1: Transmittance values of acetoni- On-line Method’s Benefits

trile samples at several wavelengths. These P Alerts instantaneously on changes in the
values are used to determine purity grade MEG process stream composition
levels. p  On-line continuous measurements on

fresh samples, eliminating the possibility

#601  #602 #603 #604 #605
nm  %T %T %T %T %T
200 12.29 29.49 24.02 5.32 53.44
220 30.29 73.58 63.31 79.34 80.69

of sample contamination due to the
measurement lag time and handling,

encountered occasionally in off-line

240 64.12 86.98 88.31 88.26 88.79 measurements.

275 85.86 90.79 91.04 90.89 91.28 Advant age

300 89.41 92.11 91.93 92.10 92.30 Solid state- diode array detection results in
350 92.46 93.33 93.11 93.23 93.47 a superior wavelength accuracy and

reproducibility (no wavelength drift).
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