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(Asbestos caution sign) 

    

 (Work supervisor signboard) (Signboards warning people to keep away) 

< Article 15 of Asbestos Hazard Prevention Regulations > 

� Prepare sealable containers (bags) designed for asbestos waste. 

   

(Sealable bags designed for asbestos waste) 

< Article 32 of Asbestos Hazard Prevention Regulations > 

� Protective gear (See Reference 3) 

• The protective work clothes and gloves must minimize the penetration and adhesion of asbestos 
particles. 
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• Half-face dust protective masks (RL-2, RS-2) must be used. 

• Protective goggles must be worn. 

   

 (RL-2 dust protective mask) (Goggle) 

< Articles 14, 44, and 45 of Asbestos Hazard Prevention Regulations > 

 

2.3 During work 

� During the removal of asbestos materials, molded products must not be damaged, cut, or ground. 

• If asbestos products must be crushed, cut, or ground during removal, use a particle scattering 
inhibitor to moisturize the asbestos material. 

< Article 13 of Asbestos Hazard Prevention Regulations > 

 

 

 

 

 

 

 

 

� Clean the area after the end of each task. Remove adhered dust particles from the protective clothes, 
masks, gloves, tools, etc. using a vacuum cleaner. Place waste in a designated sealable container 
for asbestos waste. 

< Article 30, Article 32, Section 2 in Article 32, and Article 46 of Asbestos Hazard Prevention Regulations > 

� Clean the work area using a vacuum cleaner that is structured to prevent the scattering of particles 
by exhaust air and equipped with a HEPA (High Efficiency Particulate Air) filter. 

< Article 30 of Asbestos Hazard Prevention Regulations > 

� Clean all work clothes, shoes, and gloves to which airborne asbestos is suspected to have adhered 
using a vacuum cleaner that is structured to prevent scattering of particles by exhaust air. 

< Article 46 of Asbestos Hazard Prevention Regulations > 

The results of a test showed that using an electric sander on asbestos sheet packings 

moisturized with water increased the amount of scattered asbestos particles, relative to 

sanding such sheet packings that were not moisturized with water. (See Reference 1.) 

 

Never use an electric sander on sheet packings. 

CAUTION! 
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� Produce a work record and store it for 40 years after the completion of work. 

< Article 35 of Asbestos Hazard Prevention Regulations > 

 

3.4 Processing of asbestos waste 

Waste must be processed and disposed of in accordance with the Waste Disposal and Public 
Cleansing Law. Sealed bags containing asbestos waste generated during the work process, as well as 
sealed bags containing covering sheets, dust protective masks, dust filters, gloves, and protective 
clothes used during work, must themselves be placed in sealable bags to prevent scattering of particles 
during temporary storage and transportation to a disposal site by a subcontracted company. Note that 
diffusible asbestos particles must be processed as specially controlled industrial waste. 

Since different waste-handling procedures may be specified by some municipal governments, it is 
necessary to inquire of the pertinent municipal government in advance. 

< Reference: Section 2 in Article 12 of Waste Disposal and Public Cleansing Law > 
< Reference: Section 17 in Article 8 of Waste Disposal and Public Cleansing Law Enforcement Regulations > 

 



32 

4. Work procedures by work grade 

 

 Grade 1 
(Generation of an extremely large 
amount of asbestos particles) 

Grade 2 
(Generation of a large amount of 
asbestos particles) 

Grade 3 
(Generation of a small amount of 
asbestos particles) 

Applicable 
work type 

• Removal of sprayed-on asbestos 
• Removal of a large amount of 

asbestos cloths, etc. 
• Removal of a large amount of 

wall/ceiling sound-insulating 
materials 

• Removal of sectional 
heat-insulating materials, such as 
asbestos cloths and ribbons, 
installed in or on equipment and 
pipes 

• Removal of sections of asbestos 
molded products such as molded 
boards, vinyl tiles, molded 
packings, and molded linings 
(Stripping using an electric sander 
is prohibited.) 

Work plan Generation of a plan for preventing asbestos particle generation and asbestos exposure 

Notification Although notification of work is not mandatory, it is advisable to check with the relevant labor standards inspection 
office or municipal government in advance. 

Work 
supervisor 

Assignment of supervisor to be in charge of asbestos-related work 

Education Provision of specific education to workers 

Protective 
gear 

• Full-face dust protective mask 
(Category: RL-3) (if possible, 
pressure-demand-type air-line 
mask), or 

• Respiratory protective device with 
electric fan 

 
• Protective gloves 

Same as those for grade 1, or 
 
 
 
• Half-face dust protective mask 

(Category: RL-3, RS-3) 
• Goggles 
• Protective gloves 

Same as those for grade 2, or 
 
 
 
• Half-face dust protective mask 

(Category: RL-2, RS-2) 
• Goggles 
• Protective gloves 

Worksite 
preparation 

• Isolation and covering of worksite 
with plastic sheets, etc. 

• Use of negative-pressure dust 
collector (worksite) 

• Establishment of security zone 
(dressing room, cleaning room, 
doorway room) 

• Posting of signs such as “Do not 
enter!” signs 

• Use of vacuum cleaner with HEPA 
filter 

• Use of sealable containers for 
asbestos waste 

• Covering of worksite with plastic 
sheets, etc. 

• Establishment of clean room (also 
referred to as a cleaning room) 

• Posting of signs such as “Do not 
enter!” signs 

• Use of vacuum cleaner with HEPA 
filter 

• Covering of worksite with plastic 
sheets, etc. 

• Posting of signs such as “Do not 
enter!” signs 

• Use of vacuum cleaner with HEPA 
filter 

During/after 
work 

• Moisturization of asbestos particles 
with particle scattering inhibitor 

• Work-environment monitoring 
• Storage of waste in designated 

temporary waste storage site 
• Cleaning of worksite 
• Cleaning of workers’ work clothes, 

etc. 
• Production and storage of work 

record 

• Moisturization of asbestos particles 
with particle scattering inhibitor 

• Cleaning of worksite 
• Cleaning of workers’ work clothes, 

etc. 
• Production and storage of work 

record 

• Prohibition against breaking, 
cutting, grinding, etc. (If such 
processing is unavoidable, 
asbestos particles must be 
moisturized with particle scattering 
inhibitor.) 

• Cleaning of worksite 
• Cleaning of workers’ work clothes, 

etc. 
• Production and storage of work 

record 
Diffusible asbestos 
• Sprayed-on asbestos materials, asbestos heat-insulating materials, covering materials, filters, gloves, protective 

clothes 
• Treated as specially controlled industrial waste Waste 

processing Non-diffusible asbestos 
• Asbestos-containing molded materials 

* Since different waste-handling procedures may be specified by some municipal governments, it is necessary to 
inquire of the relevant municipal government in advance. 

 



33 

Chapter 6  Brief History of Asbestos-related Laws and Regulations 
 

Year Description of law/regulations 
1972 • Establishment of Ordinance on Prevention of Hazards due to Specified Chemical Substances

– Appointment of work supervisor 
1975 • Amendment of Ordinance on Prevention of Hazards due to Specified Chemical Substances 

– Prohibition of asbestos spraying work 
1989 • WHO’s recommendation on prohibition of asbestos use 

• Amendment of Air Pollution Control Law 
– Establishment of property border standards for specified particle-generating facilities 

1995 • Amendment of Industrial Safety and Health Law 
– Prohibition of manufacture, import, and use of blue asbestos and brown asbestos 

1996 • Amendment of Air Pollution Control Law 
– Compliance with work standards for demolition/repair work of buildings in which asbestos 

is used 
2002 • Amendment of ministerial ordinance related to Law for Safety of Vessels 

– General prohibition of use of asbestos-containing materials in ships based on revised 
SOLAS 

2004 • Amendment of Industrial Safety and Health Law 
– Prohibition of manufacture, use, etc. of asbestos-containing products (10 items) 

2005 • Establishment of Asbestos Hazard Prevention Regulations 
2006 • Amendment of Industrial Safety and Health Law 

– Total ban on asbestos manufacture, etc. (except for certain items such as joint sheet 
gaskets for submarines) 

– Decrease of legal restriction on asbestos content from “more than 1%” to “more than 0.1%”
• Amendment of ministerial ordinance related to Law for Safety of Vessels 

– Total ban on new use of asbestos-containing materials in ships 
• Amendment of Air Pollution Control Law, associated enforcement order, and enforcement 

regulations 
– Expansion of the scope of facilities required for compliance with work standards for 

demolition/repair work from “buildings” to “structures” 
• Amendment of Waste Disposal and Public Cleansing Law and associated enforcement order

– Expansion of the scope of generating source of “asbestos waste, etc.” (categorized as 
specially controlled industrial waste) from “buildings” to “structures” 

– Establishment of standards for collection, transportation, processing, etc. of 
asbestos-containing waste 

 

(References) 

 Applicable laws and regulations 

Industrial Safety and Health Law, associated enforcement order, Ordinance on Labor Safety and Hygiene, 
Asbestos Hazard Prevention Regulations 

Pneumoconiosis Law and associated enforcement regulations 

Air Pollution Control Law and associated enforcement order and enforcement regulations 

Waste Disposal and Public Cleansing Law and associated enforcement order and enforcement regulations 

Laws concerning the Reporting of the Release into the Environment of Specific Chemical Substances and 
Promotion of Improvements in their Management 

 



34 



35 

 

 

 

 

RReeffeerreenncceess  



36 

1. Results of Asbestos Scattering Experiment 
 

 Report on asbestos scattering experiment 
October 12, 2006 

Japan Association for Working Environment Measurement 

 

1. Purpose 

The experiment was conducted to verify the effectiveness of measures to suppress asbestos scattering in the 
removal of (or other work relating to) asbestos in ships. 

 

2. Experimental method 

A test chamber measuring 8 m3 (2 m x 2 m x 2 m), a dressing room, an air shower room, and a security zone 
were established for use in an experiment in the seminar room at the Precision Management Center (2nd floor, 
VIP Ogibashi Center Hall A, 1-21-25, Ogibashi, Koto-ku, Tokyo) of the Japan Association for Working 
Environment Measurement (Tuesday, August 22 through Thursday, August 24, 2006), as illustrated in Fig. 1. 
Measurement was repeated three times for each process. To prevent a prior work process from affecting a 
subsequent process, the exhaust system was activated between processes to remove dust particles and fibers. 
A particle meter was operated continuously, with examination of the relative concentration of dust particles and 
assessment of the cleanliness of the test chamber. 

 

Fig. 1  Test chamber schematic view 

 

3. Outline of measurement points 

In the test chamber, five measurement points were set up as shown in Fig. 2. Measurements were all taken at 
a height of approximately 160 cm. A sampler was attached to a location near the mouth of the worker to obtain 
samples at the level of the worker’s breathing area. (See Photo 1.) 

 

Test chamber (2 m x 2 m x 2 m) 

H1000 negative pressure 
machine 

Air shower To worksite

Decontamination unit (security zone) 
• Air shower 
• Plastic bags for disposing of protective gear 
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Location of plastic bags for 
disposal of protective gear 

③ ④ 
 
 

⑤ 
 
 
① ② 

Fig. 2  Outline of measurement positions 

 

 

Photo 1 

 

4. Materials used in experiment, details of experiment, test equipment, description of work 

4.1 Materials used in experiment 

Table 1 shows the materials used in the experiment and the respective asbestos content of each. These 
materials are presented in Photos 2 through 4. 

Table 1  Names of materials 

Process Name of material Asbestos content 
reported by manufacturer

Result of asbestos 
content analysis 

1 Asbestos ribbon Chrysotile  
85% 

Chrysotile  
89.0% 

2 Asbestos flange packing Chrysotile  
65 to 70% 

Chrysotile  
65.3% 

3 Asbestos-containing brake lining Unknown Chrysotile  
36.0% 

 

    

 Photo 2 Photo 3 Photo 4 
 Asbestos ribbon Flange packing Brake lining 
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4.2 Details of experiment 

The experiment was conducted using the test materials in each of the following processes. 

Process 1: (1) Testing the material in dry condition 
(2) Testing the material sprayed with water 
(3) Testing the material sprayed with particle scattering inhibitor 
(4) Testing the material sprayed with particle scattering inhibitor and then dried 

Process 2: (1) Testing the material in dry condition 
(2) Testing the material sprayed with water 

Process 3: (1) Testing the material in dry condition 
(2) Testing the material sprayed with water 
(3) Testing the material sprayed with particle scattering inhibitor 

 

4.3 Test equipment 

The equipment, devices, etc. used in the experiment are shown in Photos 5 through 8. 

   

 Photo 5  Apparatus used for spraying water Photo 6  Particle scattering inhibitor 
 (Auto spray ε-value AS-2500N) 

   

 Photo 7  Process 2 Disc sander Photo 8  Process 3 Electric drill 
 (Hitachi PDA-100F) (Matsushita Electric Works MYJOY EZT107) 

 

4.4 Description of work 

Process 1: One asbestos ribbon cut to a length of 30 cm was used in each test. 

(1) Description of test with the material in dry condition 
Immediately after the start of sampling, the asbestos ribbon was rubbed ten times with a 
vinyl glove. This rubbing process was then repeated 20 times at 30-second intervals. 
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(2) Description of test with material sprayed with water 
Water was sprayed before the start of work, and immediately after the start of sampling, 
the asbestos ribbon was rubbed ten times with a vinyl glove. This rubbing process was 
then repeated 20 times at 30-second intervals. 

(3) Description of test with the material sprayed with particle scattering inhibitor 
A particle scattering inhibitor was applied before the start of work. Immediately after the 
start of sampling, the asbestos ribbon was rubbed ten times with a vinyl glove. This 
rubbing process was then repeated 20 times at 30-second intervals. 

(4) Description of test with the material sprayed with particle scattering inhibitor, followed by 
drying 
A particle scattering inhibitor was applied to the asbestos ribbon, which was then left for 
several hours until it had sufficiently dried. Subsequently, immediately after the start of 
sampling, the asbestos ribbon was rubbed ten times with a vinyl glove. This rubbing 
process was then repeated 20 times at 30-second intervals. 

 
Process 2: One asbestos flange packing measuring 20 cm by 20 cm was used in each test. 

(1) Description of test with the material in dry condition 
Immediately after the start of sampling, the surface of the material was sanded once. The 
sanding process was conducted again after two minutes, then again after four minutes, for 
a total of three sanding operations. 

(2) Description of test with the material sprayed with water 
Water was sprayed immediately after the start of sampling, and the surface was sanded 
once. Water was then sprayed again after two minutes and the sanding process was 
conducted once again. Water was sprayed again after four minutes, and the sanding 
process was repeated. In total, water was sprayed three times and the surface was sanded 
three times. 

 
Process 3: A number of holes, each measuring 10 mm in diameter, were drilled in an 

asbestos-containing brake lining using an electric drill. 

(1) Description of test with the material in dry condition 
Immediately after the start of sampling, two holes were drilled with an electric drill. This 
process was then repeated 20 times at 30-second intervals. 

(2) Description of test with the material sprayed with water 
Water was sprayed before the start of sampling. Immediately after the start of sampling, 
two holes were drilled with an electric drill. The process of water spraying followed by 
drilling of two holes was then repeated 20 times at 30-second intervals. 

(3) Description of test with the material sprayed with particle scattering inhibitor 
A particle scattering inhibitor was sprayed for five seconds, followed approximately one 
minute later by sampling. Immediately after the start of sampling, two holes were drilled. 
The process of drilling two holes was then repeated 20 times at 30-second intervals. 

 
5. Sampling methods 

5.1 Sampling for measurement of total fiber concentration and chrysotile fiber concentration 

Using a 25-mm-diameter white cellulose ester membrane filter (manufactured by Millipore) with 
0.8-μm pores, sampling took place for five to ten continuous minutes through a cowl-equipped 
open-face holder at a suction rate of 1 L per minute. 
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5.2 Measurement of particle concentration using relative dust concentration detector 

In each process, the concentration of dust particles in the chamber was measured with a dust 
particle meter (manufactured by Sibata Scientific Technology Ltd.) while the work was conducted. 
Dust particle meters obtain dust concentration measurements based on the principle of light 
dispersion when airborne particles in the chamber are illuminated. The degree of dispersion is 
proportional to the concentration of particles if the optical system and particle system are 
consistent. Dust particle meters measure the intensity of dispersed light and calculate the relative 
concentration (units: cpm) of particles based on the measured light intensity. Since dust particle 
meters are not dedicated devices for measuring asbestos concentrations, dust particles in the 
chamber (which included any asbestos particles) were separately sampled and measured with a 
relative dust concentration detector. 

 

6. Analysis methods 

6.1 Analysis of total fiber concentration and chrysotile fiber concentration 

The total fiber concentration and chrysotile fiber concentration were analyzed according to the 
methods described below. 

(1) Total fiber concentration 
For the analysis of total fiber concentration, a white membrane filter was placed on a slide 
glass plate with the particle-collecting side facing up, and acetone steam from an acetone 
steam generator was used to achieve transparency. Triacetin was then used to fix the 
sample. Using a phase-contrast microscope mounted with a 40x objective lens (Olympus: 
UPlan FL N, Nikon: Plan DL), a fiber count analysis was conducted at a total magnification 
rate of 400 times. 

 The effective diameter of the filter paper was 22 mm, and the diameter of the counting 
visual field was 0.3 mm. We obtained fiber counts for a minimum number of visual fields 
necessary to meet or exceed a count of 200 fibers, up to a maximum of 50 visual fields. 

 

(2) Chrysotile fiber concentration 
For the analysis of chrysotile fiber concentration, a new white membrane filter was placed 
on a slide glass plate, and acetone steam from an acetone steam generator was used to 
affix the filter to the plate. Another filter with collected particles was then placed on the 
fixed section of the filter, with its particle-collecting side facing down. Acetone steam was 
then again applied to affix the filter. A low-temperature ashing process was then conducted 
using a plasma reactor (PR-31) (output power at 200 W, reflected power at 8 W or lower, 
oxygen flow rate at 70 mL/min, 10 hours or longer). 

 Following completion of the low-temperature ashing process, an immersion liquid with a 
refraction factor (nD) of 1.55 was added to the sample. Using the Olympus BX51N 
phase-contrast microscope mounted with a 40x objective lens, a fiber count analysis was 
then conducted at a total magnification rate of 400 times. 

 The effective diameter of the filter paper was 22 mm, and the diameter of the counting 
visual field was 0.3 mm. We obtained fiber counts for a minimum number of visual fields 
necessary to meet or exceed a count of 200 fibers, up to a maximum of 50 visual fields. 
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6.2 Calculation of fiber concentration 

6.2.1 Method of calculating fiber concentration 

The following formula was used to obtain the fiber concentration: 

A･（N－Nb） 
CF＝ 

a･n･Q 

 

Where, CF: Fiber concentration (f/L) 
A: Particle collecting area (effective filtering area of membrane filter) (mm2) 
N: Total fiber count (f) 
Nb: Blank value (f) 
a: Area of one visual field counted in microscopic observation (mm2) 
Q: Sampled air volume (L) 
n: Number of visual fields counted 

 

6.2.2 Minimum limit of determination 

The following formula was used to obtain the minimum limit of determination: 

 A・2.645 
Ｓ＝ 

 ａ･n･Q 

 

Where, S: Minimum limit of determination (f/L) 
A: Particle collecting area of filter (mm2) 
a: Area of one visual field counted in microscopic observation (mm2) 
n: Number of visual fields counted (50 visual fields) 
Q: Sampled air volume (L) 

 

7. Analysis results 

The three measurements of total fiber concentration, chrysotile fiber concentration, and particle concentration 
in the chamber obtained using a relative dust concentration detector are indicated for each process. In this 
experiment, each work process was performed in an enclosed space without ventilation that would otherwise 
have discharged air from the chamber. The results therefore showed substantially higher levels of total fiber 
concentration and chrysotile fiber concentration than those that would be obtained if similar work were to be 
conducted at an actual worksite. 

 

7.1 Process 1: Asbestos ribbon 

(1) Material in dry condition 

Table 2 shows the total fiber concentration and chrysotile concentration measurement results 
obtained in Process 1-(1). Based on the three repeated Process 1-(1) measurements, the 
geometric average of fixed-point total fiber concentration was 1,648.8 (f/L) and the geometric 
average of chrysotile fiber concentration was 1,122.7 (f/L). 

The average value of total fiber concentration for a given individual was 1,505.9 (f/L) and the 
average value of chrysotile fiber concentration for a given individual was 1,055.3 (f/L). 

Fig. 3 shows the dust particle concentration in the chamber measured with a relative duct 
concentration detector during the work process. Among the three measurements, the relative 
concentration was the highest in the third measurement, recording approximately 200 cpm of 
relative concentration. 
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Table 2  Process 1-(1): Asbestos ribbon (in dry condition) 

1st measurement 2nd measurement 3rd measurement Average 

Measurement 
point 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

1 1634.8 1570.3 1452.0 1086.3 2414.0 1796.2 1833.6 1484.3 
2 1376.7 1097.1 1129.3 634.6 1505.8 1129.3 1337.3 953.7 
3 1742.4 688.4 1408.9 1021.8 2883.3 1484.3 2011.5 1064.8 
4 1172.4 871.2 1097.1 871.2 2560.8 1419.7 1610.1 1054.0 
5 1387.5 1204.6 1279.9 957.2 1936.0 1570.3 1534.5 1244.0 

Geometric 
average 1448.6 1044.7 1265.4 899.1 2203.6 1463.4 1648.8 1122.7 

Arithmetic 
average 1462.8 1086.3 1273.4 941.2 2260.0 1480.0 1665.4 1160.1 

Individual 1102.4 743.9 1299.6 1066.6 2115.7 1355.5 1505.9 1055.3 
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Fig. 3  Dust particle concentration measured with relative dust concentration detector  
(asbestos ribbon in dry condition) 

 

(2) Material sprayed with water 

Table 3 shows the total fiber concentration and chrysotile concentration measurement results 
obtained in Process 1-(2). Based on the three repeated Process 1-(2) measurements, the 
geometric average of fixed-point total fiber concentration was 46.7 (f/L) and the geometric 
average of chrysotile fiber concentration was 30.6 (f/L). 

The average value of total fiber concentration for a given individual was 44.8 (f/L) and the 
average value of chrysotile fiber concentration for a given individual was 24.8 (f/L). 

Fig. 4 shows the dust particle concentration in the chamber measured with a relative duct 
concentration detector during the work process. Among the three measurements, the relative 
concentration was the highest in the first measurement, recording approximately 25 cpm of 
relative concentration. Based on a comparison with the results of measurement with dry material 
(as illustrated in Fig. 3), the spraying of water reduced dust particle concentration. 
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Table 3  Process 1-(2): Asbestos ribbon (sprayed with water) 

1st measurement 2nd measurement 3rd measurement Average 

Measurement 
point 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

1 53.8 32.3 43.0 21.5 64.5 10.8 53.8 21.5 
2 53.8 43.0 43.0 10.8 21.5 21.5 39.4 25.1 
3 161.3 150.6 43.0 28.4 or less 43.0 28.4 or less 82.4 69.1 
4 75.3 43.0 21.5 10.8 21.5 28.4 or less 39.4 27.4 
5 43.0 21.5 32.3 28.4 or less 21.5 28.4 or less 32.3 26.1 

Geometric 
average 68.5 45.4 35.4 18.2 30.8 22.1 46.7 30.6 

Arithmetic 
average 77.4 58.1 36.6 20.0 34.4 23.5 49.5 33.8 

Individual 80.7 26.9 26.9 23.7 or less 26.9 23.7 or less 44.8 24.8 

Water spraying condition: Approximately 25 mL of water was sprayed onto the asbestos ribbon each time. 
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Fig. 4  Dust particle concentration measured with relative dust concentration detector  

(asbestos ribbon sprayed with water) 

 

(3) Material sprayed with asbestos scattering inhibitor 

Table 4 shows the total fiber concentration and chrysotile concentration measurement results 
obtained in Process 1-(3). Based on the three repeated Process 1-(3) measurements, the 
geometric average of fixed-point total fiber concentration was 62.4 (f/L) and the geometric 
average of chrysotile fiber concentration was 20.5 (f/L). 

The average value of total fiber concentration for a given individual was 92.6 (f/L) and the 
average value of chrysotile fiber concentration for a given individual was 28.8 (f/L). 

Fig. 5 shows the dust particle concentration in the chamber measured with a relative dust 
concentration detector during the work process. Among the three measurements, the relative 
concentration was the highest in the second measurement, recording approximately 30 cpm of 
relative concentration. Based on a comparison with the results of measurement with dry material 
(as illustrated in Fig. 3), spraying of asbestos scattering inhibitor reduced dust particle 
concentration. 
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Table 4  Process 1-(3): Asbestos ribbon (sprayed with asbestos scattering inhibitor) 

1st measurement 2nd measurement 3rd measurement Average 

Measurement 
point 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

1 32.3 10.8 53.8 28.4 or less 64.5 32.3 50.2 23.8 
2 43.0 32.3 64.5 21.5 64.5 10.8 57.3 21.5 
3 193.6 32.3 43.0 10.8 64.5 10.8 100.4 18.0 
4 53.8 10.8 64.5 10.8 43.0 28.4 or less 53.8 16.7 
5 64.5 21.5 43.0 28.4 or less 75.3 21.5 60.9 23.8 

Geometric 
average 62.2 19.2 52.9 18.2 61.3 18.7 62.4 20.5 

Arithmetic 
average 77.4 21.5 53.8 20.0 62.4 20.8 64.5 20.8 

Individual 107.6 35.9 62.7 23.7 or less 107.6 26.9 92.6 28.8 

Particle scattering inhibitor spraying condition: Approximately 25 mL of inhibitor was sprayed onto the asbestos 
ribbon each time. 
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Fig. 5  Dust particle concentration measured with relative dust concentration detector  
(asbestos ribbon sprayed with asbestos scattering inhibitor) 

 

(4) Material sprayed with asbestos scattering inhibitor and then dried 

Table 5 shows the total fiber concentration and chrysotile concentration measurement results 
obtained in Process 1-(4). Based on the three repeated Process 1-(4) measurements, the 
geometric average of fixed-point total fiber concentration was 254.7 (f/L) and the geometric 
average of chrysotile fiber concentration was 152.0 (f/L). 

The average value of total fiber concentration for a given individual was 170.3 (f/L) and the 
average value of chrysotile fiber concentration for a given individual was 116.5 (f/L). 

Fig. 6 shows the dust particle concentration in the chamber measured with a relative dust 
concentration detector during the work process. Among the three measurements, the relative 
concentration was the highest in the first measurement, recording a relative concentration of 
approximately 130 cpm. Based on comparison with the results of measurement with dry material 
as illustrated in Fig. 3, the dust particle concentration was reduced when the material was 
sprayed with an asbestos scattering inhibitor and then dried. However, the particle scattering 
suppression was not as high as when the material was processed by spraying with water or an 
asbestos scattering inhibitor. 
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Table 5  Process 1-(4): Asbestos ribbon (sprayed with asbestos scattering inhibitor and then dried) 

1st measurement 2nd measurement 3rd measurement Average 

Measurement 
point 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

1 107.6 75.3 430.2 172.1 376.4 215.1 304.7 154.2 
2 43.0 32.3 376.4 172.1 354.9 247.4 258.1 150.2 
3 118.3 86.0 344.2 204.4 484.0 398.0 315.5 200.8 
4 75.3 53.8 172.1 182.8 365.7 204.4 204.4 147.0 
5 64.5 32.3 225.9 129.1 344.2 193.6 211.5 118.3 

Geometric 
average 76.7 51.5 293.2 170.2 382.0 242.3 254.7 152.0 

Arithmetic 
average 81.7 55.9 309.8 172.1 385.0 251.7 258.8 154.2 

Individual 80.7 17.9 206.1 161.3 224.1 170.3 170.3 116.5 

Particle scattering inhibitor spraying and drying conditions:  
Approximately 25 mL of inhibitor was sprayed onto the asbestos ribbon each time, and the ribbon was 
dried afterward for 15 hours. 
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Fig. 6  Dust particle concentration measured with relative dust concentration detector  
(asbestos ribbon sprayed with asbestos scattering inhibitor and then dried) 

 

7.2 Process 2: Asbestos flange packing 

(1) Material in dry condition 

Table 6 shows the total fiber concentration and chrysotile concentration measurement results 
obtained in Process 2-(1). Based on the three repeated Process 2-(1) measurements, the 
geometric average of fixed-point total fiber concentration was 4,462.9 (f/L) and the geometric 
average of chrysotile fiber concentration was 3,944.7 (f/L). The average value of total fiber 
concentration for a given individual was 3,692.7 (f/L) and the average value of chrysotile fiber 
concentration for a given individual was 3,141.3 (f/L). 

Fig. 7 shows the dust particle concentration in the chamber measured with a relative dust 
concentration detector during the work process. Among the three measurements, the relative 
concentration was the highest in the third measurement, recording a relative concentration of 
approximately 1,300 cpm. 
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Table 6  Process 2-(1): Asbestos flange packing (in dry condition) 

1st measurement 2nd measurement 3rd measurement Average 

Measurement 
point 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

1 3226.7 3076.1 7125.6 6789.4 4937.8 4409.8 5096.7 4758.4 
2 2129.6 1850.0 5566.0 5404.0 4065.6 3119.1 3920.4 3457.7 
3 3829.0 3613.9 7251.3 7046.7 3764.4 3183.6 4948.2 4614.7 
4 2323.2 2019.4 4828.0 4593.5 3119.1 2839.5 3423.4 3150.8 
5 3033.1 2774.9 6856.7 5846.6 5802.3 3355.7 5230.7 3992.4 

Geometric 
average 2842.0 2584.2 6247.9 5865.6 4238.3 3342.6 4462.9 3944.7 

Arithmetic 
average 2908.3 2666.9 6325.4 4866.1 4337.8 3381.5 4523.9 3994.8 

Individual 2827.1 2735.0 5147.3 4353.4 3103.7 2335.5 3692.7 3141.3 
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Fig. 7  Dust particle concentration measured with relative dust concentration detector  
(asbestos-containing flange packing in dry condition) 

 

(2) Material sprayed with water 

Table 7 shows the total fiber concentration and chrysotile concentration measurement results 
obtained in Process 2-(2). Based on the three repeated Process 2-(2) measurements, the 
geometric average of fixed-point total fiber concentration was 64,023.4 (f/L), and the geometric 
average of chrysotile fiber concentration was 11,097.4 (f/L). 

The average value of total fiber concentration for a given individual was 56,914.8 (f/L) and the 
average value of chrysotile fiber concentration for a given individual was 9,032.1 (f/L). 

Fig. 8 shows the dust particle concentration in the chamber measured with a relative dust 
concentration detector during the work process. Among the three measurements, the relative 
concentration was the highest in the third measurement, recording a relative concentration of 
approximately 2,500 cpm. Based on comparison with the results of measurement with dry 
material as illustrated in Fig. 7, spraying of water led to increased dust particle concentration. 
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Table 7  Process 2-(2): Asbestos flange packing (sprayed with water) 

1st measurement 2nd measurement 3rd measurement Average 

Measurement 
point 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

1 133368.9 15979.7 62920.0 10863.1 38540.7 9586.5 78276.5 12143.1 
2 88195.6 14049.4 50551.1 9034.7 42484.4 9120.7 60410.4 10734.9 
3 117773.3 14488.4 32727.6 7759.4 35800.6 8948.6 62100.5 10398.8 
4 89271.1 15846.5 47754.7 10970.7 35339.7 8011.0 57455.2 11609.4 
5 90705.1 14116.7 59155.6 7751.4 41408.9 10217.8 63756.5 10695.3 

Geometric 
average 102324.2 14872.5 49395.7 9167.7 38608.2 9147.4 64023.9 11097.4 

Arithmetic 
average 103862.8 14896.1 50621.8 9275.9 38714.9 9176.9 64399.8 11116.3 

Individual 96031.7 12072.6 47055.6 8877.6 27657.1 6146.0 56914.8 9032.1 

Water spraying condition: Approximately 27 mL of water was sprayed onto the asbestos flange packing each 
time. 
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Fig. 8  Dust particle concentration measured with relative dust concentration detector  
(asbestos flange packing sprayed with water) 

 

7.3 Process 3: Asbestos-containing brake lining 

(1) Material in dry condition 

Table 8 shows the total fiber concentration and chrysotile concentration measurement results 
obtained in Process 3-(1). Based on the three repeated Process 3-(1) measurements, the 
geometric average of fixed-point total fiber concentration was 274.6 (f/L) and the geometric 
average of chrysotile fiber concentration was 20.0 (f/L). 

The average value of total fiber concentration for a given individual was 332.4 (f/L) and the 
average value of chrysotile fiber concentration for a given individual was 20.9 (f/L). 

Fig. 9 shows the dust particle concentration in the chamber measured with a relative dust 
concentration detector during the work process. Among the three measurements, the relative 
concentration was the highest in the third measurement, recording a relative concentration of 
approximately 55 cpm. 
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Table 8  Process 3-(1): Asbestos-containing brake lining (in dry condition) 

1st measurement 2nd measurement 3rd measurement Average 

Measurement 
point 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

1 376.4 21.5 182.8 21.5 139.8 10.8 233.0 17.9 
2 344.2 21.5 301.2 21.5 161.3 10.8 268.9 17.9 
3 656.1 10.8 236.6 10.8 172.1 10.8 354.9 10.8 
4 666.8 64.5 107.6 10.8 129.1 21.5 301.2 32.3 
5 419.5 10.8 96.8 43.0 182.8 32.3 233.0 28.7 

Geometric 
average 473.4 20.3 168.5 18.8 155.7 15.4 274.6 20.0 

Arithmetic 
average 492.6 25.8 185.0 21.5 157.0 17.2 278.2 21.5 

Individual 755.2 9.0 98.6 35.9 143.4 17.9 332.4 20.9 
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Fig. 9  Dust particle concentration measured with relative dust concentration detector 
(asbestos-containing brake lining in dry condition) 

 

(2) Material sprayed with water 

Table 9 shows the total fiber concentration and chrysotile concentration measurement results 
obtained in Process 3-(2). Based on the three repeated Process 3-(2) measurements, the 
geometric average of fixed-point total fiber concentration was 200.5 (f/L) and the geometric 
average of chrysotile fiber concentration was 21.7 (f/L). 

The average value of total fiber concentration for a given individual was 146.4 (f/L) and the 
average value of chrysotile fiber concentration for a given individual was 12.0 (f/L). 

Fig. 10 shows the dust particle concentration in the chamber measured with a relative dust 
concentration detector during the work process. Among the three measurements, the relative 
concentration was the highest in the first measurement, recording a relative concentration of 
approximately 45 cpm. The dust particle concentration was slightly higher than in the results of 
measurement with dry material, as illustrated in Fig. 9. 
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Table 9  Process 3-(2): Asbestos-containing brake lining (sprayed with water) 

1st measurement 2nd measurement 3rd measurement Average 

Measurement 
point 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

1 537.8 21.5 43.0 10.8 107.5 21.5 229.4 17.9 
2 613.1 10.8 21.5 28.4 or less 21.5 28.4 or less 218.7 22.5 
3 580.8 21.5 21.5 28.4 or less 86.0 10.8 229.4 20.2 
4 398.0 10.8 10.8 28.4 or less 107.5 28.4 or less 172.1 22.5 
5 437.2 21.5 21.5 28.4 or less 32.3 28.4 or less 163.7 26.1 

Geometric 
average 506.5 16.3 21.5 23.4 58.6 22.1 200.5 21.7 

Arithmetic 
average 513.4 17.2 23.7 24.9 71.0 23.5 202.7 21.8 

Individual 376.4 17.9 26.9 9.0 35.9 9.0 146.4 12.0 

Water spraying condition: Approximately 73 mL of water was sprayed onto the brake lining each time. 
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Fig. 10  Dust particle concentration measured with relative dust concentration detector  
(asbestos-containing brake lining sprayed with water) 

 

(3) Material sprayed with asbestos scattering inhibitor 

Table 10 shows the total fiber concentration and chrysotile concentration measurement results 
obtained in Process 3-(3). 

Based on the three repeated Process 3-(3) measurements, the geometric average of fixed-point 
total fiber concentration was 127.1 (f/L) and the geometric average of chrysotile fiber 
concentration was 13.9 (f/L). 

The average value of total fiber concentration for a given individual was 98.6 (f/L) and the 
average value of chrysotile fiber concentration for a given individual was 14.9 (f/L). 

Fig. 11 shows the dust particle concentration in the chamber measured with a relative dust 
concentration detector during the work process. Among the three measurements, the relative 
concentration was the highest in the first measurement, recording a relative concentration of 
approximately 55 cpm. The dust particle concentration was slightly higher than in the results of 
measurement with dry material, as illustrated in Fig. 9. 
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Table 10  Process 3-(3): Asbestos-containing brake lining (sprayed with asbestos scattering inhibitor) 

1st measurement 2nd measurement 3rd measurement Average 

Measurement 
point 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

1 75.3 21.5 172.1 21.5 118.3 21.5 121.9 21.5 
2 107.6 10.8 86.0 10.8 129.1 10.8 107.6 10.8 
3 129.1 10.8 129.1 10.8 387.2 21.5 215.1 14.4 
4 86.0 10.8 118.3 10.8 258.1 21.5 126.3 14.4 
5 53.8 10.8 129.1 10.8 96.8 10.8 93.2 10.8 

Geometric 
average 86.5 12.4 123.9 12.4 171.4 16.3 127.1 13.9 

Arithmetic 
average 90.4 12.9 126.9 12.9 197.9 17.2 132.8 14.4 

Individual 107.6 17.9 107.6 17.9 80.7 9.0 98.6 14.9 

Particle scattering inhibitor spraying condition: Approximately 20 mL of inhibitor was sprayed onto the brake 
lining each time. 
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Fig. 11  Dust particle concentration measured with relative dust concentration detector  
(asbestos-containing brake lining sprayed with asbestos scattering inhibitor) 

 

8. Considerations 

8.1 Asbestos ribbon 

Table 11 shows a comparative chart of the total fiber concentration and chrysotile concentration 
measurement results obtained in Process 1-(1) through Process 1-(4). 

Where a value of 100% is given for total fiber concentration and chrysotile concentration levels 
measured with the material in a dry condition, the residual rates of total fiber concentration and 
chrysotile concentration measured with the material sprayed with water were 2.8% and 2.7%, 
respectively. Similarly, the residual rates of total fiber concentration and chrysotile concentration 
measured when the material was sprayed with a particle scattering inhibitor were 3.6% and 1.8%, 
respectively. The residual rates of total fiber concentration and chrysotile concentration measured 
when the material was sprayed with a particle scattering inhibitor and then dried were 15.5% and 
13.3%, respectively. 

The comparison of the total fiber concentration and chrysotile fiber concentration measured with 
the material in a dry condition against the results obtained with different processing methods 

Asbestos-containing brake lining — sprayed with particle scattering inhibitor 
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showed that processing of material after applying an asbestos scattering inhibitor was most 
effective in the reduction of chrysotile fiber concentration, followed by the processing of material 
sprayed with water, and processing of material after applying an asbestos scattering inhibitor and 
then drying, in that order. 

Processing of material sprayed with an asbestos scattering inhibitor and processing of material 
sprayed with water were both effective in suppressing asbestos scattering. In the case of water 
spraying, this effect is believed to last only while the material remains moist. If a material is 
processed after the sprayed water has evaporated and the material has nearly dried, the result is 
suspected to be about the same as that obtained with a dry material. Based on the results of this 
experiment, it can be concluded that working immediately after applying an asbestos scattering 
inhibitor is the most effective way to prevent asbestos from scattering. 

However, if the work is conducted after the asbestos scattering inhibitor dries, the effectiveness of 
the inhibitor will decrease significantly. Therefore, it is important to process the material while it is 
still wet with the inhibitor. 

 

Table 11  Processes 1-(1) through 1-(4): Asbestos scattering conditions in asbestos ribbon processing 

Process 1-(1) Process 1-(2) Process 1-(3) Process 1-(4) 

Measurement 
point 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

1 1833.6 1484.3 53.8 21.5 50.2 23.8 304.7 154.2 
2 1337.3 953.7 39.4 25.1 57.3 21.5 258.1 150.6 
3 2011.5 1064.8 82.4 69.1 100.4 18.0 315.5 200.8 
4 1610.1 1054.0 39.4 27.4 53.8 16.7 204.4 147.0 
5 1534.5 1244.0 32.3 26.1 60.9 23.8 211.5 118.3 

Geometric 
average 1648.8 1122.7 46.7 30.6 62.4 20.5 254.7 152.0 

Arithmetic 
average 1665.4 1160.1 49.5 33.8 64.5 20.8 258.8 154.2 

Residual rate 
(%) 100 100 2.8 2.7 3.8 1.8 15.5 13.3 

Individual 1505.9 1055.3 44.8 24.8 92.6 28.8 170.3 116.5 

Residual rate: Indicates a percentage of the value (100%) obtained in Process 1-(1) (dry condition) 

 

8.2 Asbestos flange packing 

Table 12 shows a comparative chart of the total fiber concentration and chrysotile concentration 
measurement results obtained in Process 2-(1) and Process 2-(2). 

Where a value of 100% is given for total fiber concentration and chrysotile concentration levels 
measured with the material in a dry condition, the residual rates of total fiber concentration and 
chrysotile concentration measured with the material sprayed with water were 1,434.6% and 
281.3%, respectively. 

There was no suppression of dust particle scattering with the spraying of water in the processing 
of an asbestos flange packing; in fact, the spraying of water resulted in the scattering of more 
asbestos than when the material was processed in a dry condition. After water was sprayed, the 
flange packing repelled instead of absorbed the water. When a grinder was used on the flange 
packing in this condition, the heat generated by grinding caused the water to evaporate. It is 
suspected that the increased amount of scattered particles relative to dry material is attributable 
to the effects of the increased heat of vaporization and the rotating force of the grinder. 

For the removal of flange packings by cutting with a grinder, it is deemed necessary to investigate 
new work standards, such as continuous spraying of water while using the grinder. 
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Table 12  Processes 2-(1) and 2-(2): Asbestos scattering conditions in asbestos flange packing processing 

Process 2-(1) Process 2-(2) 

Measurement 
point 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

1 5096.7 4758.4 78276.5 12143.1 
2 3920.4 3457.7 60410.4 10734.9 
3 4948.2 4614.7 62100.5 10398.8 
4 3423.4 3150.8 57455.2 11609.4 
5 5230.7 3992.4 63756.5 10695.3 

Geometric 
average 4462.9 3944.7 64023.0 11097.4 

Arithmetic 
average 4523.9 3994.8 64399.8 11116.3 

Residual rate 
(%) 100 100 1434.6 281.3 

Individual 3692.7 3141.3 56914.8 9032.1 

Residual rate: Indicates the percentage of the value (100%) 
obtained in Process 2-(1) (dry condition). 

 

8.3 Asbestos-containing brake lining 

Table 13 shows a comparative chart of the total fiber concentration and chrysotile concentration 
measurement results obtained in Process 3-(1) through Process 3-(3). 

Where a value of 100% is given for the total fiber concentration and chrysotile concentration 
levels measured with the material in dry condition, the residual rates of total fiber concentration 
and chrysotile concentration measured with the material sprayed with water were 73.0% and 
101.4%, respectively. 

The residual rate of chrysotile fiber concentration in excess of 100% is attributable to the fact that 
the values obtained in the second and third measurements were in many cases based on the 
minimum determination limit value, and these were used in the calculation of an average value. 
This does not mean that the spraying of water is ineffective in suppressing particle scattering. 

The residual rates of total fiber concentration and chrysotile fiber concentration measured with the 
material sprayed with an asbestos scattering inhibitor were 46.3% and 69.5%, respectively. 

In the processing of an asbestos lining, holes were drilled with an electric drill, but the amount of 
particles generated from the material in a dry condition was small in comparison to other 
processing methods. Therefore, any enhanced suppression of particle scattering provided by 
spraying of water or an asbestos scattering inhibitor was not significant. 

Nevertheless, because the asbestos brake lining was sufficiently wet with water or asbestos 
scattering inhibitor, the particle scattering suppression effect was greater than when the material 
was dry. 
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Table 13  Processes 3-(1) through 3-(3): Asbestos scattering conditions in asbestos-containing brake lining processing 

Process 3-(1) Process 3-(2) Process 3-(3) 

Measurement 
point 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

Total fiber 
concentration 

(f/L) 

Chrysotile 
fiber 

concentration 
(f/L) 

1 233.0 17.9 229.4 17.9 121.9 21.5 
2 268.9 17.9 218.7 22.5 107.6 10.8 
3 354.9 10.8 229.4 20.2 215.1 14.4 
4 301.2 32.3 172.1 22.5 126.3 14.4 
5 233.0 28.7 163.7 26.1 93.2 10.8 

Geometric 
average 274.6 20.0 200.5 21.7 127.1 13.9 

Arithmetic 
average 278.2 21.5 202.7 21.8 132.8 14.4 

Residual rate 
(%) 100 100 73.0 101.4 46.3 69.5 

Individual 332.4 20.9 146.4 12.0 98.6 14.9 

Residual rate: Indicates the percentage of the value (100%) obtained in Process 3-(1)  
(dry condition). 
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2. Main Asbestos-containing Sections in Products and  
Suspected Usage Period in Ships 

 

Product category Asbestos-containing section Suspected usage period 
Propeller shaft systems   
 Low-pressure hydraulic pipe flange 

packings 
Until 2005 

 Equipment cover packings Until 2005 
 Clutches Until 1995 
 Brake linings Until 1995 
   
Diesel engines   
 Flange packings Until 2005 
 Fuel pipe heat insulator Until 1988 
 Exhaust pipe heat insulator Until 2002 
 Supercharger heat insulator Until 1989 
   
Turbine systems   
 Interior heat insulator Until 1980 
 Flange packings for steam pipes (valves), 

exhaust pipes (valves), and drain pipes 
(valves) 

Until 2003 

 Heat-insulating material for steam pipes 
(valves), exhaust pipes (valves), and drain 
pipes (valves) 

Until 1987 

   
Boilers   
 Heat insulator inside combustion chambers Until 1987 
 Casing door packings Until 2005 
 Exhaust pipe heat-insulating material Until 1999 
 Manhole packings Until 1990 
 Hand hole packings Until 1990 
 Gas sealing packings for soot blowers, 

smoke check pipes, etc. 
Until 2005 

 Flange packings for steam pipes (valves), 
exhaust pipes (valves), drain pipes 
(valves), and fuel pipes (valves) 

Until 2005 

 Heat-insulating material for steam pipes 
(valves), exhaust pipes (valves), drain 
pipes (valves), and fuel pipes (valves) 

Until 1998 

   
Exhaust gas economizers   
 Casing door packings Until 2005 
 Manhole packings Until 1990 
 Hand hole packings Until 1990 
 Soot blower gas sealing packings Until 2005 
 Flange packings for steam pipes (valves), 

exhaust pipes (valves), and drain pipes 
(valves) 

Until 2005 

 Heat-insulating material for steam pipes 
(valves), exhaust pipes (valves), and drain 
pipes (valves) 

Until 1988 
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Product category Asbestos-containing section Suspected usage period 
   
Incinerators   
 Casing door packings Until 2005 
 Manhole packings Until 1990 
 Hand hole packings Until 1990 
 Exhaust pipe heat insulator Until 1988 
   
Auxiliary equipment (pumps, 
compressors, oil cleaners, crane 
winches, windlasses, etc.) 

  

 Casing packings, valve packings, etc. Until 2005 
 Gland packings Until 1988 
 Brake linings Until 2002 
   
Heat exchangers   
 Cover packings Until 1994 
 Valve gland packings Until 1992 
 Heat-insulating material, heat-retaining 

material 
Until 1989 

   
Valves   
 Valve gland packings, pipe flange sheet 

packings, etc. 
Until 2005 

 High-pressure/high-temperature flange 
gasket packings, etc. 

Until 2003 

   
Pipes, ducts   
 Heat-insulating material, heat-retaining 

material 
Until 1990 

   
Tanks (fuel tanks, hot water tanks, 
steam separator tanks), devices 
(fuel strainers, lubricating oil 
strainers) 

  

 Heat-insulating material, heat-retaining 
material 

Until 1990 

   
Electrical equipment   
 Electrical insulators Until 2004 
   
Sprayed-on material   
 Walls, ceilings Until 1975 
   
Ceiling material, floor material, 
wall material in accommodation 
spaces 

  

 Ceilings, floors, walls Until 1987 
   
Fire doors   
 Packing material Until 1981 
   
Inert gas generators   
 Casings, packings Until 1987 
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Product category Asbestos-containing section Suspected usage period 
   
Air conditioning systems   
 Sheet packings, pipe insulators, flexible 

joints 
Until 2005 

Source: Survey by Japan Ship Technology Research Association 
Cooperation: Japanese Marine Equipment Association 

 



57 

3. Protective Gear 
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