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ABSTRACT

Objectives: This study was conducted to evaluate the health risk of workers exposed to butyl glycidyl ether to prevent them
from developing occupational diseases.

Methods: The workplaces that coat floor with epoxy were selected and the samples were collected and analyzed with
NIOSH 1616 Method. We calculate workplace reference concentration using with NOAEL estimated by the study of
Anderson et al. in 1978. Risk was calculated by the ratio of exposure to workplace reference concentration. Monte-Carlo
simulation was performed to derivate the median, cumulative 90%, and cumulative 95% value by using Crystal Ball.
Results: Butyl glycidyl ether is a skin, eye irritator and can result in central nervous system depression, allergic reaction.
NOAEL was 38 ppm and workplace reference concentration was calculated as 0.73 ppm corrected with uncertainty factors.
Geometric mean was 1.152 ppm and geometric standard deviation was 1.522 by the workplace environment measurement.
The median, cumulative 90%, and cumulative 95% value of risk were calculated as 1.617, 1.934, and 2.092, respectively.
Conclusions: Not only cumulative 90% and cumulative 95% value but also the median of risk is higher than 1.0 by the risk
characterization, so it can do a lot of harm to workers. Therefore, the process of derivating workplace reference

concentration and the appropriacy of the uncertainty factors should be re-examined.
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Table 1. Sampling and analytical method for n-butyl glycidyl

ether
Sampling and analytical method Conditions
Flow rate (L/min) 0.01-1.0
Sampler Solid sorbent tube
Analytical instrument GC-FID
Column HP-5, 30m
Injector: 230°C
Temperature Detector: 280°C
Oven: 100°C, 5 min
Method No. NIOSH 1616
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Table 2. Correction factors for derivating RfCwork

Steps Categories Korea* US EPA** EU ECHA*** Japan****
NOAELADIJ 0.5 0.17 0.5 0.5
Quantitative correction
NOAELHEC 1 1 1 1
Interspecies 3 3 2.5 10
Intraspecies 5 10 5 1
Uncertain correction Duration 2 3 2 1
Severity 1 1 1 1
Quality 1 1 1 1

* Korea: 1l-8-%

BoglsrEae fal4d - 984 kel ek (RS eF Rt A10%). 2011.

** US EPA: US Environmental Protection Agency. Risk assessment guidance for superfund volume 1: Human health evaluation
manuaal (part F, Supplemental guidance for inhalation risk assessment. EPA-540-070-002, 2009.

*#*% EU ECHA: European Chemical Bureau. Technical guidance document on risk assessment. 2004.
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Table 3. GHS classification of BGE

Health harmfulness

GHS classification

Flammable liquid Classification 3

Acute toxicity (dermal) Classification 3
Acute toxicity (inhalation) Classification 4
Skin irritation Classification 2
Eye irritation Classification 2
Skin hypersensitiveness Classification 1
Toxicity to reproduction Classification 2
Carcinogenicity Classification 2
Target organ toxicity (Once) Classification 3

Target organ toxicity (Repeated) Classification 1
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Table 4. Method of derivating RfCyork

Steps Categories Values
POD NOAEL 38 ppm
Quantitative NOAELp; 0.5
correction NOAELpygc 1
Interspecies 3
Intraspecies 5
> 4 week 6
Uncertain Duration > 13 week 2
correction > 6 month 1
NOAEL, BMD 1
Severity
LOAEL 5
Quality 1
RfCyork 0.63 ppm

Table 5. Concentrations of workplace environment measurement
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BGEo] tj3t 8224 o134 #7} Ax 93zt
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lojm] sk ed Al AAEAES doA AMgS
T Stk AollA frafid ol sl Azt
> Qlek & dAtoll A BGE F& 240 digh
AT B7F A3t 1R S T2 90%3k
95%%ko] B 1.0& Zafsto] A o] £ gt
QATE. AbI SRy sHA] Aol A Bl elok 3
ARFe] 54 frafig W ooty sfetE o] it
TEAL] =& 7He S g 1R ol th(Kim et al.,
2009). S1@g0] E BEEUSE o A5, o Al&sHA
Y TEE AATE dart la e A2 &
Aol diefir= AR eR 3] AAE A 9 2o

off _’N C'\l - =
ok 12 fm}mmﬂr{oom
o rR Lo

o~

:"éiﬂ—lrrﬁlﬂﬁ‘lrﬂrﬂ
4>

Workplace Samples GM* (ppm) GSD** Concentration range (ppm)
A 8 0.506 1.112 0.4511-0.588
B 8 5.332 1.467 2.7133-8.4033
C 8 1.984 1.276 1.1146-2.31
D 7 0.600 1.654 0.2721-0.9858
E 7 3.872 1.387 2.8151-6.252
F 8 3.261 1.093 2.929-3.6649
G 7 0.073 3.906 0.0039-0.2171
H 7 1.191 1.048 1.1332-1.2766
I 8 1.013 2.055 0.3015-2.6754

Total 68 1.152 1.522 -

* GM: Geometric mean ** GSD: Geometric standard deviation *** Limit of detection(LOD): 0.038 ng/sample
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