
A Study on the Hazardousness and the TLV in Working Environments of Benzine

Of many volatile organic detergents for metals, benzine(CAS
No. 8030-30-6), of which the toxicity has not yet been proven,
has been used as an alternative of the halide compounds in the
consideration of toxic effects, global warming and the
destruction of ozone layer. In order to evaluate the effects of the
benzine on human body by investigating the subchronic
inhalation toxicity, to obtain the basic data for establishing the
criteria of exposure in working environments and to classify the
hazardousness in compliance with the Industrial Safety and
Health Act by evaluating the hazardousness, repeated inhalation
exposure test was carried with SD rats. The rats were grouped
by 10 females and males each. The repetitive inhalation
exposures were carried out at 4 levels of concentration of 0 ppm,
60 ppm, 300 ppm, and 1,500 ppm, for 6 hours a day, 5 days a
week, for 13 weeks. The results are described hereunder. 

1. No death of the animals of the exposed and controlled
groups in the test period. Not any specific clinical symptoms,
change in feed intake quantity, abnormality in eye test, or
change in activity were observed. 

2. In the 300 ppm and 1,500 ppm groups, weight reduction
in the female groups and weight increase of liver and kidney in
the male groups compared with control group were observed
with statistical significance(p<0.05). 

3. In the blood test, the HCT increased in the male 300 ppm

group and the number of hematocyte increased, MCV and
MCH decreased in the male 1,500 ppm group. In the female
1,500 ppm group, the HB decreased and the distribution width
of the hematocyte particle size increased. In the blood
biochemistry test, the TP in the male 1,500 ppm group and the
LDH in the female 1,500 ppm group were increased with
statistical significance(p<0.05). 

4. Under the test conditions of the present study with SD rats,
the NOEL was evaluated to be from 60 ppm to 300 ppm for
both male and female groups. By extrapolation, the NOEL for
human who work 8 hours a day  was evaluated to be from 128
ppm to 640 ppm

5. Since the NOEL evaluated in this study do not exceed
60ppm(0.184 mg/L) the test material does not belong to the
classification of the hazardous substance "NOEL
0.5mg/L/6hr/90day(rat), for continuous inhalation of 6hours a
day for 90 days" nor to the basic hazardous chemical substance
class 1(0.2 mg/L/6hr/90day(rat) defined by the GHS which is a
criteria of classification and identification of chemical
compounds. However, considering the boiling point(30 - 204

), flashing point(-40 ), vapor pressure(40 mmHg), and the
inflammable range(1.0 - 6.0 %), sufficient care should be taken
for handling in the safety aspects including fire or explosion.
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OECD Organisation for Economic Cooperation and Development

OECD, 2001 2006

Benzine,
CAS No. 8030 30 6

C5 C7

30 200 Naphtha
Petroleum Naphtha Benzine Petroleum

Benzine

1994

300 ppm

OSHA TWA 100 ppm, ACGIH
TWA 400 ppm, NIOSH TWA 10 100 ppm

1994 2005

32 312 33 6
120

1,349 17 8
2004

LC50 Toxicology 1975 3,400 ppm Rat
Bingham 2001 15,000 ppm LD50 5,000 mg/kg
Rat 3,000 mg/kg Rabbit, IARC 1989 25

ml/kg Rat 5.0 mg/kg Rabbit,

Toxicology, 1975.,
IARC, 1989., Sullivan, 1992., 1994

NOEL, No Observed Effect
Concentrations

1
specific pathogen free, SPF) S.D Sprague

Dawley Rat 4
inhalation chamber

5

22 3 50 20 % 12
15 150 300 Lux 12

LabDiet 5002 PMI Nutrition, USA

2
Aldrich USA 1 Batch

# 01561MC Table 1

Hepa filter 
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0 ppm 60 ppm 300
ppm 1,500 ppm 4

10 1 6 5 13

Toxicology, 1975., Bingham, 2001.,
IARC, 1989., Sullivan, 1992., 1994

SD rat

10
1999

OECD OECD guidelines for testing of chemicals 1996., 2004
EPA 90 Day Inhalation Toxicity, 1998

Table 2

Sigmastat
Dunnet 

p 0.05

Figure 1, 2

Figure 2 300 1,500

Ingredient

2-Methyl butane (iso-pentane)
2,2-Dimethyl butane (iso-hexane)
2,3-Dimethyl butane (iso-hexane)
n-Hexane
n-Pentane
2-Methyl pentane (iso-hexane)
3-Methyl pentane (iso-hexane)
Cyclopentane

Total

%

16.08
trace
2.72
0.54
63.19
12.12
4.39
0.56

99.69 

MW

72.15
86.18
86.18
86.18
72.15
86.18
86.18
70.13 

density

0.61
0.64
0.66
0.66
0.63
0.65
0.66
0.75

avr MW

74.93

avr d

0.63

Groups

Control
Group 1
Group 2
Group 3

0
60
300

1,500

0.0
74.5 
350.6

1,703.2

0.0
40.2
113.0

1,126.8

0.0 0.00
60.8 5.36

301.3 30.12
1,480.1 122.74

Concentration (ppm)

Establishment Upper Lower Mean SD
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ppm 33 41
p 0.05

Figure 3
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13
Table 3 Table 4

Table 3 300 ppm
HCT 1,500 ppm RBC

p 0.05
MCV MCH

p 0.05
Table 4 1,500 ppm

HB
RDW

p 0.05
Table 5

TP
1,500 ppm

p 0.05 Table 6
LDH

1,500 ppm
p 0.05

Table

7 300 ppm
p 0.05

1,500 ppm
p 0.05 Table 8

7

Figure 4, 5
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Items

WBC
RBC
HB
HCT
MCV
MCH
MCHC
RDW
PLT
MPV

4.17 0.58 
8.47 0.57

15.65 0.43
39.73 2.65
46.91 0.63
18.56 1.30 
39.53 2.67
15.17 0.25

522.50 21.83
5.26 0.27

4.78 0.89 
9.34 0.59
16.19 0.94
41.97 2.57
46.03 1.00
18.37 0.93 
37.74 2.20
15.21 0.38

559.30 58.13 
5.35 0.26.1

4.51 0.60 
9.10 0.46

16.01 0.50 
42.34 1.82*

46.54 0.65
17.96 1.12
37.89 2.17 
15.13 0.25 

582.00 156.86 
5.02 0.18

4.60 0.53
9.25 0.48
15.45 0.49
41.72 2.27
45.12 0.66
16.74 0.85
37.12 1.91
15.42 0.34

584.90 29.30
5.15 0.23

Group 0
(Control)

Group 1
(60 ppm)

Group 2
(300 ppm)

Group 3
(1,500 ppm)

WBC
RBC
HB
HCT
MCV
MCH
MCHC
RDW
PLT
MPV

3.42 0.83 
8.53 0.57

16.11 1.20 
40.40 3.16
47.36 0.72
18.91 0.83
39.95 2.05
14.40 0.37

571.30 110.11
4.98 0.12

3.84 0.87 
8.64 0.47 

15.65 0.84
41.81 2.72 
48.37 1.02
18.13 0.70 
37.47 1.19 
14.30 0.31 

613.40 56.87
5.20 0.41 

3.57 0.57
8.52 1.13

15.76 0.69
40.36 5.04 
47.45 0.90
18.84 2.93
39.68 6.05
14.60 0.36 

662.30 148.05
4.83 0.35

2.72 0.51
8.24 0.24

14.79 0.36
39.04 1.54
47.37 0.73 
17.96 0.67
37.95 1.57
14.79 0.30

600.60 53.61
4.92 0.28

Items Group 0
(Control)

Group 1
(60 ppm)

Group 2
(300 ppm)

Group 3
(1,500 ppm)

300
ppm 1,500 ppm

p 0.05
60 ppm

300 ppm Paustenbach
1985 Williams 1985

1 8 1.252 
/hr

300 ppm mg/m3 919 mg/m3

1.25 m3/hr 70kg Rat
2.5

0.35kg 90 Rat
10 %

1
10 Paustenbach, 1985., Williams, 1985

C T V R
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Items Contro 60 ppm 300 ppm 1,500 ppm

TP
ALB
BUN
CRTN
T-BIL
ALT
AST
LDH
ALP
GLU
T-CHO

6.76 0.19 
4.33 0.07 

13.33 1.09
0.67 0.08 
0.14 0.05 

37.90 9.19
99.00 13.92

1,999.10 792.53 
280.20 58.54 
127.20 12.23 
66.00 10.79 

7.01 0.26  
4.32 0.09 
14.73 1.32
0.70 0.05
0.15 0.06
37.50 4.28

94.80 14.99 
1,907.10 627.35 

271.60 57.73
136.70 13.20
74.20 10.06

7.06 0.34  
4.37 0.14 

14.61 1.19
0.67 0.08
0.16 0.08

44.40 13.38
102.90 19.18

2,108.70 472.79
286.50 81.79 
141.80 17.95
74.60 15.81

7.12 0.20
4.42 0.09 

14.41 1.71
0.72 0.09
0.22 0.12

45.60 11.08 
124.90 39.14

2,501.50 1127.46
319.10 86.01 
131.90 18.10
80.30 11.73

TP
ALB
BUN
CRTN
T-BIL
ALT
AST
LDH
ALP
GLU
T-CHO

7.56 0.56 
4.72 0.24  

13.13 5.04
0.74 0.05 
0.15 0.07 

51.30 49.88
98.40 67.25 

858.40 291.75
173.20 49.11
113.30 17.76
102.10 10.94

7.89 0.41
4.81 0.21 

14.33 1.31
0.74 0.08 
0.15 0.05

52.20 45.64
102.70 66.69
837.00 396.97
176.30 41.79
113.90 13.64 
102.60 24.57

7.56 0.38 
4.67 0.17

16.39 2.43 
0.74 0.05
0.15 0.05 

47.50 23.62
107.80 65.09

1,344.20 628.78
180.78 52.82 
121.90 9.15 
99.50 12.10

7.66 0.31
4.78 0.18 

14.81 1.81
0.70 0.05 
0.15 0.06

37.60 13.36
89.90 13.00

1,571.10 664.99
184.80 59.74
114.40 11.72
101.90 9.02 

Items Contro 60 ppm 300 ppm 1,500 ppm

Thymus
Heart
Testis L
Testis R
Lung L
Lung R
Kidney L
Kidney R
Spleen
Liver

448.5 111.61
1,317.9 122.37
1,796.5 165.52
1,838.1 170.49

489.6 39.90
887.2 85.24

1,286.4 112.64
1,251.1 108.53

749.2 72.08
11,514.7 1331.99

492.6 69.40
1,379.0 120.63
1,868.5 148.46
1,854.6 137.53

538.8 53.67
920.1 37.87

1,371.6 186.66
1,391.5 185.01

812.5 119.29
12,362.7 2055.56

541.7 98.83
1,337.8 102.05
1,855.3 92.26
1,872.8 128.27

513.4 37.87
940.9 94.51

1,384.9 155.31
1,385.5 132.07

816.3 101.28
12,763 1526.64

520.1 169.98
1,238.6 285.78
1,820.3 131.08
1,850.8 135.85

512.9 31.72
940.7 57.65

1,424.5 121.58
1,417.2 147.87

827.3 102.16
13,482.4 1,698.93

Organ Contro 60 ppm 300 ppm 1,500 ppm



240

Thymus
Heart
Ovary L
Ovary R
Lung L
Lung R
Kidney L
Kidney R
Spleen
Liver

317.6 53.16
784.7 59.48
82.5 14.70 
87.9 24.03 

367.3 26.77
614.5 43.19 
732.2 67.22 
726.3 62.84
463.8 25.71 

6,049.4 726.36

391.9 54.21
859.5 72.12 
95.5 15.31
91.5 20.32

365.8 20.94 
642.1 43.96 
798.3 50.32 
777.1 56.68
484.9 47.83

6,680 423.98

382.7 122.81 
823.0 98.72 
87.4 17.49
79.9 14.28

351.2 29.55
604.8 79.38 
769.0 96.36 
759.1 112.89 
477.7 39.49

6,257.1 911.70

388.2 67.68
825.6 50.58 
74.2 20.74 
78.0 15.35
359 34.49

649.4 51.23
805.3 71.08 
792.1 83.88
460.5 58.20 

6,225.3 807.33 

Organ Contro 60 ppm 300 ppm 1,500 ppm
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C mg/
T hr
V Ventilation rate, breathing rate, 

/hr

R 0.57 0.50
1

90
300 ppm 919 mg/m3

0.35kg
70kg

919 mg/m3 70 0.35 Kg/Kg
183,800 mg/m3

1.252 /hr
6 8

183,800 mg/m3

C T V R
C mg/ 6/8 hr 1.25 /hr 1

C 196,053 mg/m3 ppm
196,053 mg/m3 24.46 /74.93 mg 63,999 ppm

90
2.5 10%

10

ppm 63,999 ppm 0.10 1/10
640 ppm

300 ppm
60 ppm 128 ppm

Rat 60 ppm
300 ppm

128 ppm 392mg/m3 640 ppm 1,961mg
/m3

13

78 1
1997
6 90

NOEL 0.5mg/L/6hr/90day rat
60 ppm 184 mg/m3 0.184 mg/L

30 204
40 mmHg 20 40 20

1.0 6.0 % 232 260 3.4
1 0.74 1 0.86 ppm

TCE

0.002 0.03
0.0001 TCE 0.1 0.023

1994 2005

Haddad 1990., Bingham, 2001.,
Roberge, 2001 Hashimoto 1991

Mckee 1987

Rocskay 1993
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Dalbey,
Feuston 1996 SD rat 0, 2,160, 7,800 mg/
6 19

Substitutes for hazardous chemicals in the workplace 1996

300 ppm 1,500 ppm
33 41

1,500 ppm

1,500 ppm

300 ppm
1,500 ppm

1,500 ppm

SD Rat

Wolford et al.,1986; Kang et al.,1995
300 ppm

1,500 ppm

1,500 ppm

128 ppm
640 ppm

13

Benzine, CAS No.
8030 30 6 SD rat 0, 60, 300 1,500 ppm

1 6 5 13

1

2 300 ppm 1,500 ppm

p 0.05
3 300 ppm

HCT 1,500 ppm
MCV MCH

1,500 ppm HB

1,500 ppm TP
1,500 ppm LDH

p 0.05
4 SD Rat
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60 ppm 300 ppm
8

128 ppm 640 ppm
5 60 ppm 0.184 mg/L

6 90 NOEL 0.5mg/L/6hr/90day rat

30 204 40 40
mmHg 1.0 6.0%
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