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Workers Exposure to Alrborne Flbers in the Man made

Mmeral Flbers Producmg and Usmg Industnes

Yong Chul Shm’ Gwang Yong Yio

and Safety Engmeermg, Inje bul ersity

Depdr rment of 0ccupanonal Health

- "Korea Occupationa Safety and Healr Agency
In this study, occupational exposures to man-made mineral 'vf/cc 70% of them were above the TLV 1 £/ Wofkers’
fibers (MMMFs) including glass wool, rock wool, and ~ exposure level (GM= 0.032 flcc) in the rock wool -
continuous glass:ﬁlsmentv fibers were determined and evaluated  manufact ing industries was significantly lﬁghcr than those of
on the American Conference of Governmental Industrial  glass wool (GM=0.012 f/cc) and continuous filament glass
Hygienists (ACGIH) Threshold Limit Value (TLV). A total of  fibers (GM=0010 flcc) manufacturing industries (p<0.01). No
171 personal samples collected from 4 glass wool fiber, 2 rock  samples were mofe‘man'me TLV in the MMMF manufacturing
:wool ﬁbers,»z}_kcommuo us filament glass fiber products industries. ”[here was a mgmﬁcant difference amogg companies
. manufacturing and a glass fiber and rock wool insulations using malﬂjdméﬁber Ievel& ‘ .
industries, and determined respirable fibers wuu:ntranons using
the National Institute for Occupational Safety and Health
(NIOSH) Method 7400, "B counting rule. The fiber , ,
_ concentrations of samples from workers mstallmg thermal m ,man~mad¢ mineral fibers, synthetic vitreous
' ;msulatlons in a MMMF usmg' industry showed the highest ~fibers, glass wool, rock wool, continuous
value geometnc mean (GM) = 0.73 flec and maximum = 2.9
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Table 1. MMMEFs, factories and process surveyed
iﬁgifews and Type of Processes (Number of gacilities) Company
Glass wool fiber and its . Wool/blanket manufacturing (2) KS, HA
products manufacture - Board manufacturing (2) KS,HA
- Pipe cover manufacturing (3) KS, BK,HA
- Muffler manufacturing (1) SW
Rock wool fiber and its - Blanket manufacturing (2) KE, BN
products manufacture - Board manufacturing (2) KE, BN
Continous filament glass fiber - Glass filament manufacturing (1) HC
and its products manufacture - Mat(1) HF
- Electronic base, bow (1) OH
- Brake lining enforcer (1) wo
Installation of Glass wool and - Installation of glass wool insulation (1) DS
rock wool insulations - Installation of rock wool insulation (1) DS
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Table 2. Airborne fiber concentrations by factories in the glass wool fiber producing and processing

industries
Fiber conc.
Factory Product N GM. flcc GSDY) Range, ficc p value
BK Pipe cover 10 0.037 2.0** 0.021-0.173
KS§ Pipe cover 12 0010(1.3) 0.007-0.016
Board 5 0.008 (1.3) 0.005-0.009
Subtotal 17 0.009 (1.4) 0.005-0.016
p<0.01
HA Pipe cover 10 0009 (3.1) <0.001 -0.068
Wool and fibers 5 0.008(2.0) 0.002-0.014
Subtotal 17 0.008 (2.7) <0.00-0.068
SW Muffler, bonnet 14 0012 (2.3) <0.00-0.048
Total 56 0012 (24) <0.00-0.173

*CM=geometric mean; *GSD=meometric standard deviation; "p<0.01
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Table 3. Airborne fiber concentrations by job in the glass wool fiber producing and processing
industries
- Fiber conc.
Production line Job or Process N GM", floc (GSDP) Range, flcc
Wool Fiber forming & 3 0.01344) 0.002-0.032
furnace operation
Wool packing 4 0.011(1.3) 0.007-0.014
Pipe cover Glass wool loading 6 0.011(1.4) 0.007-0.016
Packing and inspection 3 0.007(14) 0.005-0.009
Packing 13 001924) 0.007-0.173
Machine maintenance 4 0.012(44) 0.004-0.096
Processing and grinding 2 0.062(1.1) 0.057-0.068
Board Fiber forming and 0.005 -
furnace operation
Packing 4 0009(1.1) 0.0080.009
Muffler Molding 9 0.011(2.2) 0.002-0.030
Cutting 5 0.01524) 0.006—-0.048
*GM=geometric mean; ®*C SD=geometric standard deviation
Table 4. Airborne fiber concentrations by company in the rock wool fiber
Fiber conc.
Factory Product N GM",floc(GSD®)  Range, flcc palue
BN Board 0.031(2.3) 0.009 -0.082
Wool and fibers 10 0.076 (3.6) 0.010-0.709
Subtotal 16 0.054 (3.3) 0.009 -0.709 p<005
KE Board 8 0014 (33) <0.001 -0.041
Wool 0011(14) 0.008 -0.015
Ceiling tile 15 0.035(2.0) 0.012-0.119
Subtotal 26 0.0232.7) <0.001-0.119
Total ) 00323.1) <0.001-0.119

"CM=geometric mean; ®G SD=geometric standard deviation
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Table 5. Airborne fiber concentrations by job in the rock wool fiber producing and processing industries

L Fiber Conc.

Production Line Process or Job N GM, ficc (GSD®) _ Range, flec

Wool Fiber forming & furnace 5 0.0254.3) 0.008-0.30
operation
Machine maintenance 2 0021 (2.8) 0.010-0.045
Wool packaging 2 0.055(1.5) 0.042-0.071
Packaging & sweeping 2 046(19) 0.30-0.709
Piling 2 0.054(13) 0.044 -0.066
Wool lading

Ceiling board Wool feeding 2 0.059(1.5) 0.044-0.079
Mixing 3 0031(14) 0.025-0.044
Molding | 0.016
Drying 2 0.11(1.1) 0.101-0.119
Cutting 2 0.021 (1.9 0.032-0.013
Inspection 2 0.036(22) 0.020-0.062
Packaging 2 0.017(1.6) 0.012-0.023
Forklift driver 0.016

Insulation board Fiber forming & furnace 2 0.026(2.3) 0.015-0.029
operation
Machine maintenance 6 0.023(3.5) 0.005-0.082
Inspection 2 0.036 (2.0) 0.029-0.040
Packaging and piling 3 0.012(54) 0.002-0.043
Forklift driver 1 0.009

*GCM=geometric mean; °C SD=geometric standard deviation

Table 6. Airborne fiber concentrations by company in the continuous filament glass fibers industries

Fiber Conc.

+ 3
Factory Product N GM", e (GSD") _ Range, flce p value
HC Electronic base 15 0008 24) 0.002-0.024
HF Filaments 17 0006(3.6) <0.001-0.039
OH Mat 12 0011(32) 0.002-0.075 p<005
Brake lining enforcing _
WO Brake I 12 002524) 0.003-0.069
Total 56 001033) <0.001-0.075

"GM=geometric mean; ®G SD=geometric standard deviation
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Table 7. Airborne fiber concentrations by product in the continuous filament glass fibers industries

Production L Tob Fiber Conc.
uction Lne N GM', ficc (GSDP)  Range, flec
‘Wool and banket Fiber forming 3 0.001(1.1) 0.001-0.002
Sizing 4 0004 (1.9) 0.002-0.010
Drawing 3 0014 (2.6) 0.005-0.030
Packaging of roving 3 0.035(1.1) 0.032-0.039
Twisting 4 0.003 (2.6) 0.001-0.007
Braiding 4 0.005(1.9) 0.002-0.009
Weaving 5 0029(2.1) 0.013-0.075
Grindingfrecycling 1 - 0.032
Chopping 2 0004 (1.5) 0.003-0.006
Enforcing fiber of Mixing 4 0049(1.3) 0.040-0.069
brake lining Carding 2 0.023(1.2) 0.021-0.026
Spinning 3 0027(1.9) 0.013-0.045
Twisting 3 0010(3.6) 0.003-0.033
Epoxy resin Cutting, and grinding 6 0012 2.1) 0.005-0.024
Laminate Laminate coating and 5 0004 2.1) 0.002-0.013
inspection
"CM=geometric mean; °G SD=geometric standard deviation
Table 8. Airborne fiber concentrations during installation of insulations
Fiber Conc. No. of samples
Operation GM:, flec cxcending the
N (GSDP) Range,flcc  pvalue TLV, 1 flce
Insulation on cabin with 6 0029(19) 0071044 0
glass wool p<0.05
Insulation on cabin with 11 138(158)  0.70-29 8 (727%)
rock wool

AGM=geometric mean; °G SD=geometric standard deviation
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Table 9. Comparison of airborne fiber concentrations among industrial types

& A o) A 1%01 o M ARE TF
g B3 HE71A zgstE AA

. GM*, flee
Type of Industries N (GSD) Range,flcc pvalue GM/TLV®
Production of continuous filament glass 56 0010(3.3) 0.001-0.075 0010
fibers and the related products
Production of glass wool and insulation 56 0012(24)  0.002-0.17 0.012

<001

Production of rock wool and insulation 42 0032(3.1) 0.002-071 P 0032
Installation of glass and rock wool 17 07328 007129 073
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Production of ceramic fiber, blanket, board 35 026(25) 016041 13
and module®

"CM=geometric mean; "G SD=geometric standard deviation; ®Cited from other study(®l 23

Al 24

2000); “TLV=Tireshold Limit Values
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Table 10. Occupational exposure limits for man-made mineral fibers

0002071 ffc) < SjHBeA 2
gl BeA AA(GMOT3f/ec), ¥
9] 0071-29f/cc) &0 3 =gton
AEHE FEE FY3 Aol 9
2 TH(p<0.01),

2. BYAIRY AR AF o
0E FEE Y3 A7t /AL,
SeEys, dUENe 2 Aeed
§ TEE AR et foE 4
o]7} A THp<0.05). oA L AlA#
o wet IR EE Ay, AT
B, ANFE 5o day] gEd
g Avz guEy,

3. 9 % fEdE wEA AT
2N AAE AA N8F o 10%
7k TLVQL If/ecE 2330 Y, o
& FYAR AYeME IffecE 2
Fate Agt $AE g} #3
Holy oW QA E AT &

Agency/Organization Fiber conc., flcc Dust conc., mg/m
Ministry of Labor 10 (total)
OSHA

General Industry - 5 (respirable);

10 (total)

Construction 1 15 (total)

(diameter<3 am, aspect ratio>3)
NIOSH
Respirable fibrous glass dust 3 5 (total)
(diameter<3.5 am, aspect ratio>10um)
ACGIH

Continuous filaments 1 5 (inhalable)

Slag wool 1 -

Glass and rock wool 1 -

Special purpose fibers 1 -

Refractory ceramic fibers 02 -
Dutch

Continuous filaments - Classify inert dust

Slag wool 1 (respirable*, 8-hr TWA) -

Glass and rock wool 5 (respirable, 8-hr TWA) -

Special purpose fibers 1 (respirable, 8-hr TWA) -

(glass microfibers)

Refractory ceramic fibers 5 (respirable, 8-hr TWA) -
Sweden 1 (respirable, TWA) -
Denmark 2 5 (total)
Newzeland - 5 (total)

‘Respirable fibers: Fibers with length > 5 #m, diameter <3 #m, and aspect ratio > 3:1
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