
THE PROCESS

Manufacturers are required to verify that household
solvents do not contain aromatics above the hazardous
carcinogenic levels. Hydrogenation processes in which
an aromatic compound reacts with hydrogen over a metal
catalyst are commonly used to purify solvents of trace
amounts of aromatics. To maximize product yield, several
parameters are optimized based on instantaneous
indication of the total aromatics, a measurement that is
also essential for verification of product purity .

THE BTX AND TOTAL AROMATICS METHODS

The BTX & total aromatics contents of certain solvents
are determined in the lab either by an ASTM UV laboratory
method (D1017-51) or by gas chromatography. An on-
line UV absorbance technique was developed to provide
an alternative method.
Aromatic compounds are characterized by an intense
UV absorbance band, around 200nm, and a second
aromatic band, around 255 to 280nm.  The UV on-line
method is based on the laboratory ASTM method.

Due to the nature of the process the solvents or streams
frequently contain wide variety of aromatic compounds
varying in concentrations and type of aromatics within
the mixture.  An algorithm to detect and treat cases where
the stream contains aromatics other than BTX  was
developed and incorporated into the on-line method.

The total aromatics algorithm allows for variations in
aromatics in the streams. A peak-find algorithm is
applied to the UV absorbance spectrum measured on-
line. The intensity at the peak maxima is then correlated
via pre-programmed calibration parameters to the total
aromatics concentration.

The analyzer detects which method to utilize: either the
ASTM BTX method or the max-peak-find one. The
detection method is based on a ratio comparison
procedure since higher aromatics absorb light at longer
wavelengths.
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The following graphs show the absorbance spectra of
various aromatic products. The absorbance spectra at
the 240-350nm is measured. A base-line is subtracted
from the original spectrum and the absorbance at the
peak maximum reported.

BTX  AND  TOTAL  AROMA TICS  BY  UV  ABSORB ANCE

Application Note
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When the aromatics levels are high the absorbance
might be too high in the range specified in the
method. In the lab further dilutions are done and the
absorbance readings are corrected manually for
these dilutions. This is not an option for on-line
analysis, but since the complete spectrum is mea-
sured instead of just the peak maximum, the absor-
bance at the side of the peak can be correlated to that
of the peak maximum. The on-line methods detects if
saturation occurs and automatically loads the
appropriate analysis method.
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A diode array process spectrophotometer with either a
flow cell or an immersion probe is used. The spectra
are measured and analyzed to output the total
aromatics.
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The following graphs  show the absorbance spectra of benzene, toluene, and xylene at various concentra-
tion levels.
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Xylene

Toluene

Solvents

Benzene

Direct measurement - no sample preparation.
Instantaneous response
Continuous operation
Automatic method determination
Solid state hardware
Low maintenance
High dynamic range
Low ppm by UV
High concentration by SWNIR
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