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Abstract - In this study, we evaluated the measurement of working environment, the amount
of exposure, the hazards and risks of biphenyl, that was registered as 2A in IARC. Based on the
exposure scenario, it was calculated that the exposure amounts are 1.0x107, 4.2x10%, 7.0x10°
mg/m’, respectively, and the RfCwork is 0.21, 2.13, 0.53 0.31 mg/m’ as carcinogenicity, target tox-
icity (oral), target toxicity (inhalation), developmental toxicity, respectively. According to these haz-
ards evaluation and risk assessments, it was estimated that 0.57, 0.39 as carcinogenicity and
non-carcinogenicity (developmental toxicity), respectively. It was also estimated relatively lower
risks below 1. But since biphenyl is hazardous used much amounts, and could be exposed to work-
ers directly, it was determined to require exposure monitoring to protect workers’ health.
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Table 1. Gas chromatographic analysis of the condition

Analysis conditions of the test machine

Testing Machine

GC-FID (Agilent 7890A)

Column DB-WAX (30m X 0.25mm X 0.25um)

Oven 80C (1 min hold, 20°C/min) - 200C (3min hold)
Injector 230C (split: 10)
Detector 250C

Table 2. Biphenyl exposure scenarios for calculating the specific conditions

Virtual Daily use time Ventilation Protection.
Condition Y (Efficiency)
1 15min. Under Local exhaU§t Z.HId general 0 95%)
ventilation
2 lhr ~ 4hr Local exhaust O (90%)
3 4hr Over X X

0.07

¥=0.0030x +0.0001
0.06 RZ=0.9999 _~
>

0.04 ~
0.03 A
0.02 ~

0.01 ~
pY

0.00 & T T T )
0 5 10 15 20

Fig. 1. The standard calibration curve of biphenyl.
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Table 3. Calculation results of the risk biphenyl

Risk
Median 90% 95%

Health impacts Amount of exposure

Actual exposure 0.12 0.45 0.57
Scenario 1 474 x 10? 539 x 107 5.60 x 10
Scenario 2 1.99 x 10° 226 x 10° 234 x 10°
Scenario 3 331 x 10° 377 x 10° 3.90 x 107

Carcinogenic

Actual exposure 0.01 0.04 0.06
Scenario 1 4.67 x 10° 531 x 107 552 x 10°
Scenario 2 1.96 x 10" 222 x 10* 231 x 10*
Scenario 3 327 x 10° 371 x 10° 3.85 x 10°

Oral

Actual exposure 0.05 0.18 0.23
Scenario 1 1.88 x 107 2.13 x 10 2.19 x 10°
Scenario 2 7.87 x 10 8.94 x 10* 927 x 10*
Scenario 3 131 x 107 149 x 10° 1.55 x 107

Inhalation

Actual exposure 0.08 0.31 0.39
Scenario 1 321 x 107 3.65 x 107 379 x 107
Scenario 2 135 x 10° 153 x 10° 159 x 10°
Scenario 3 225 x 10° 255 x 10° 264 x 10°
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Fig. 3. The actual dosage of biphenyl.
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