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A Study on Characteristics of Exposure to Tetrahydrofuran of
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ABSTRACT

Objectives: Tetrahydrofuran (THF) is a colorless, water-miscible organic liquid with low viscosity at standard
temperature and pressure. THF has been used as a solvent and a precursor for various syntheses of polymers. However,
THF is known to irritate to the eyes, skin and mucus membranes. Overexposure by inhalation, ingestion or skin contact
may produce nausea, dizziness, headaches, respiratory irritation and possible skin burns. The purpose of this study is to
evaluate of the worker exposure and characteristics of workers in the workplaces that use or manufacture THF.

Methods: Sixteen factories in Korea, which manufacture or use THF, were selected for this study and a total of 130 air
samples including 104 time-weighted average (TWA) samples and 26 short-term exposure limit (STEL) samples, were
collected. Air samples were collected with charcoal tube (100mg/50mg) and analyzed by gas chromatograph/flame

ionization detector(GC/FID).

Results: The TWA concentration of THF was 16.05ppm (GM) at PS script printing, 2.32ppm (GM) at PVC stabilizer,
1.03ppm (GM) at Lithium triethylborohydride, 0.63ppm (GM) at Polytetramethylene ether glycol(PTMEG), 0.42ppm
(GM) at Manufacturing THF, 0.13ppm (GM) at Glue and 0.12ppm (GM) at synthetic rubber/resins. Two out of sampes
for PS script printing exceeded 50ppm as 8-hour exposure limit of MOEL. The short term exposure to THF was
54.77ppm (GM) at PS script printing, 17.10ppm (GM) at PTMEG, 13.76ppm (GM) at Manufacturing THF, 2.86ppm
(GM) at Lithium triethylborohydride, 0.87ppm (GM) at synthetic rubber/resins and 0.13ppm (GM) Glue. We found that
the highest exposure process for both the TWA and STEL samples was PS script process. Two samples exceeded
100ppm as short term exposure limit of Ministry of Employment and Labor(MOEL).

Conclusions: Characteristic of STEL concentration for THF is considerably different from TWA concentration in
workplaces because workers could exposure high concentration of THF in a moment when they work irregularly
schedule. So exposure controls for momentary works have to be prepared, and considered the skin absorption and inhale of THF.
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Table 1. Number of companies and samples
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Number of samples

Products Number of companies
8hr-TWA Short term Total
Manufacturing Manufacturing THF 2 17 2 19
PTMEG 3 2 8 2 10
Lithium triethylborohydride 1 6 8 14
Synthetic rubber/resins 6 29 7 36
Using PVC stabilizer 1 14 - 14
PS script printing 1 10 4 14
Glue 2 18 3 21
Blood bag 1 2 - 2
Total 16 104 26 130

% PTMEG : Polytetramethylene ether glycol
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Table 2. Analyzing Conditions for Tetrahydrofuran

Parameters Analytical conditions
Detector FID
Column DB-wax(30mx0.25mm ID)
Injector 230
Detector 250

Temperature(C)
35 C(6min)-10 C/min-80 C(Omin)

Column -20°C/min-100°C(1min)
Nz (mL/min) 29
Ha(mL/min) 30
Flow rate Air(mL/min) 300
Column flow |
(mL/min)
Split ratio 80:1
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Figure 1. Normal distribution.
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Figure 2. Log-normal distribution.

http://www ksoeh.org/



Bl Eg}stol =2 Ht Az

Table 3. Worker's exposure concentrations of Tetrahydrofuran

9 FHF 22Ae) w540 B AT 159

Concentration of Tetrahydrofuran

Process T
N GM(ppm) GSD Range(ppm) Exceeded

Manufacturing THF 14 0.42 4.65 0.08-3.32 0
PTMEG 11 0.63 6.95 0.20-9.31 0
Lithium triethylborohydride 6 1.03 1.28 0.77-1.35 0
Synthetic rubber/resins 29 0.12 2.70 0.13-1.17 0
PVC stabilizer 14 2.32 1.91 1.01-6.30 0
PS script printing 10 16.05 2.19 8.23-71.31 2
Glue 18 0.13 3.33 0.33-1.44 0
Blood bag 2 - - ND * 0
Total 102 0.46 6.94 0.13-71.31 2

* ND : not detected

Exceeded : to go beyond the limit of Korean occupational exposure limit
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Figure 3. Distribution of time weighted concentration of THF
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Table 4. Short term exposure levels of Tetrahydrofuran in processes

Concentration of Tetrahydrofuran

Industry
N GM(ppm) GSD Range(ppm) Exceeded
Manufacturing THF =~ 2 13.76  1.19 12.18-15.55 0
PTMEG 2 17.10  1.01 17.02-17.17 0
Lithium
triethylborohydride 8 286 189 1259.14 0
Synthetic
rubber/resins 7 0.87 6.08  0.85-6.81 0
PVC stabilizer - - - - -
PS script printing 4 54.77  3.88 16.60-178.27 2
Glue 3 0.13 333 0.33-1.44 0
Blood bag - - - - 0
Total 26 5.09 6.41 0.85-178.27 2
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