
A
PPLIC

ATIO
N

 N
O

TE

Introduction
During semiconductor fabrication processes, volatile organic 
compounds (VOCs) are emitted primarily from diffusion, and 
cleaning during wet-etching processes. The most common organic 
solvents used in semiconductor cleanroom environments, i.e., 
solvent stations, are isopropanol (2-propanol, CAS 67-63-0), and 
acetone (2-propanone, CAS 67-64-1). Residual presence of these 
solvents can be detrimental to both production yields and to 
worker health.

MOCON’s Baseline® Series 9100 Gas Chromatograph equipped 
with a photoionization detector (PID) provides a quick, cost-
effective quantitative analysis of IPA and acetone in air at levels in 
the ppb and sub-ppb range with no preconcentration necessary. 
Competitive analytical approaches that require preconcentration 
exhibit much longer analysis times, are much more costly, are more 
complex, and suffer from poor reproducibility. 

Isopropanol and acetone are detected and accurately quantified 
to sub-ppb levels in under 3 minutes with ethanol producing no 
interference. The instrument is sensitive to below 5 ppb for both  
IPA and acetone employing the MOCON Baseline® standard PID or 
< 0.1 ppb using the MOCON Baseline® high sensitivity PID.

Features
• Fast Analysis (< 180 sec)
• Sensitive (< 5 ppb)
• Photoionization Detector
• No preconcentration necessary
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APPLICATION NOTE

Minimal Detectable Quantities (MDQ) 
(x ± 3σ noise)

PID, standard PID, high sensitivity

Isopropanol < 5 ppb < 0.1 ppb

Acetone < 5 ppb < 0.1 ppb

Separation of ethanol, isopropanol, and acetone using MOCON’s Baseline® high-sensitivity PID

Baseline® 9100 On-line Gas Chromatograph

Separation of ethanol, isopropanol, and acetone using MOCON’s Baseline® standard PID

Conditions
Instrument:  MOCON’s Baseline® Series 9100 GC
Detector:  Photoionization (PID), standard or 

high-sensitivity
Columns:  Col 1:  Part #043-982

Col 2:  Part #043-981
Oven Temperature: 50 °C, isothermal
Carrier Gas:  Grade 5 Nitrogen (N2) 

(< 1 ppm hydrocarbons)
Carrier Gas Flow:  9 mL/min. (intermal)
Sample Matrix:  Air
Sample Pressure: 10 psig (internal)
Sample Loop: 250 µL
Analysis Run Time:  180 seconds

Analysis
The MOCON Baseline® 9100 Gas Analyzer combines the selectivity 
of gas chromatography with the sensitivity of a PID. This provides 
an interference free response to ethanol (if desired), isopropanol, 
and acetone at exceptionally low levels. The ethanol, isopropanol, 
and acetone in the gas sample are physically separated using 
proprietary GC columns. A dual-column configuration with a 
timed backflush is utilized to strip off heavier gases, reduce analysis 
time and protect the analytical column. 

After sample injection, a fixed volume of sample is carried through 
the pre-cut (preliminary) column, allowing ethanol, isopropanol, 
and acetone to pass on to the analytical (secondary) column. 
At this time a reversal of flow through the pre-cut column takes 
place so that the remaining contaminants are backflushed to vent. 
Ethanol, isopropanol, and acetone are then separated from other 
potentially interfering components on the analytical column and 
elute to the detector for analysis.
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