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Abstract

This study was carried out to evaluate the harmful factors in working environments and to

investigate the labor productivity after improvement of environments, surveying 93 industrial

establishments of 10 industries located in Youngdeungpo industrial area in Seoul.

The results obtained were as follows:
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The highest noise level of 125dB(A) was indicated at the rolling process of transport equipment

manufacturing industry.

The best illumination level was shown in precise machinery industry and the worst was
indicated in rubber products, metallic products and transport equipment manufacturing
industries.

Thermal conditions were above threshold limit value (TLV) at more than two processes of all

industries except printing industry.

The highest dust concentration was determined in textile and wearing manufacturing industry.

Organic solvents were detected at 52 processes in 93 industrial establishments and 33 processes

of them showed higher than TLV.

The results about harmful chemicals were as follows:

a) sulfur dioxide (SO;) was determined higher than TLV on welding process of metallic
product manufacturing industry and heat treatment process of transport equipment manu-
facturing industry.

b) Carbon monoxide (CO) concentration was 700ppm at heat treatment process of transport
equipment manufacturing industry, indicating 14 times of TLV.

¢) vinylchloride concentration in the air of PVC raw material mixing process and PVC preparation
process of chemical product manufacturing industry was determined higher than TLV.

d) Hydrochloride (HCI) concentration in the air of wire expanding process of transport
equipment manufacturing industry was determined higher than TLV.

Higher values of lead concentration than TLV were determined at lead welding process of

metallic product manufacturing industry and type planting process of printing industry,

1.8mg/m3 and 0.3mg/m® respectively.



9) 22,968 of 52,855 workers (i.e. 43.5%) in 93 industries were exposed to various harmful agents.

10) It was found that the improvement of illumination in electric apparatus manufacturing industry

(from 20~40 lux to 420 lux) resulted in an increase in productivity of 6.5% per capita and

a decrease in faulty products of 19%.

11) Improvement of environments using local exhaust ventilation system resulted in a decrease of

harmful substances lower than TLV and an increase in productivity of 11.4%.

12) Improvement of shovelling tools based on ergonomics resulted in a reduction in ecnergy
expenditure of 25.3% and an increase in productivity of 32.2% per capita.
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Table 1. No. of establishments and workers by
type of industry

\\I{ems No.of | No.of
Type of industry est. | workers
Food manufacturing 9 7,614
Chemical products 12 3,842
Textile and wearing manufacturing 9 9, 555
Rubber products 4 2,331
Metallic products 18 7,350
Precise machinery and tools 10 7,140
Transport equipments 4 4,186
Electric macihnery and apparatus 13 5,765
printing 3 1,215
Others 11 3, 857
Total | 93 52, 855
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Table 2. Harmful Conditions in Food manufacturing industrics

~______ Harmful factors Noise - ' ' o - i I R
Process\ (db(A)) u.(Lux) | Temp.(°C) [Dust(mg/m )? SO, (ppm) | HCl(ppm)
Mixing 81~95 62~80 28~43 4.5 5.2
Injection 84~101 25~86
Gum cutting 90
Washing 92
Taspecticn 91~97 16~60
Packing 83~103 14~130 10. 8
CAN making 107
Raw material mixing — 2.5
Work shop 93 40~76 | i
Roller conveyer 89 ; |
Label 90 J



Table. 3. Harmful conditions in chemical product industries

Wul factors] Ngice | Tilu. Temp. | Dust [Benzene |Toluene Xylenei v.C. lHex- NH; | Cl,
Process ~__ | b Lux) | °C) |(mg/m®)| (ppm) | (ppm) | (ppm) (ppm)[7pe +|(ppm)|(ppm)
Raw material mixing 86 20 | | 1,000
PVC preparation 84~94 38 41 15.1 5 10 50, 750,
Prescription 83~90) 25~20 10 50~1(0 20
Soap making 92~98| 24~06
Chemical shoes 83 ‘
Tooth brush making &4 |
Sandal spray 375} {
Packing 80| 50~120 1. 5 601 50 !
Sheet 87| 26~30 30
Saccharine synthesis 90! 60~120 { 1.3
Work shop 28~90 31 8C0
Sun-light 94| 38~64 ;
Paint roller 100 40,
Ice plant 20
Milling 82 0. 15
Assembly 100 1.5 10
Spinning 2 30
Boiler 90~103 37
Distilled processing 105
Backing 35
Table. 4. Harmful conditions in Texile and wearing manufacturing industries
R - T i =
\\M dﬁ?ﬁ? Illuxrzrgs)t(x)on 'TEmperaturc("C) Dust{mg/m?)

Process i N
Textile cutting 93 210~450 0.15
Sewing 85 120~300 1.5~2.5
Packing 36~140
Cotton mixed flowing 97 26~96 1.2~1.7
Cotton carding 1.8
Weaving 95~102 54~62 1.7
Roving 94 100 1.5
Woolen, ring spinning 89 54~96 2.4
String straiting 94 ; 38
Dying 94 |
Completicn 42~96 } 1.8~2.3
Clothe starching | 47
String drawing 93
Stocking manufacturing 90
Stockinz stretching 64~76
Clothes manufacturing 91 40
Carding room i 1.5
Seam removing 94
Shirt collar making i 92
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Table. 5. Harmful conditions in rubber product industries
\Harmful factors Noise | Illu. Temp. | Dust [Benzene | Toluene| Hexanel M.E.K.| CO,
Process Te— (db(A)| (Lux) (°C) |(mg/m?®)| (ppm) | (ppm) | (ppm) | (ppm) | (ppm)
Banbury mixer 98| 2280 12.7 )

Excluder 95 32 ‘

Metal reinforcement making 93] 42~70 ‘

Rolling 84~92 2.6~7.5 )

Bead 92 24~26 f

Sulfur annexing 1021 50~60 42 :

Rubber cutting 36~88 '

Tire forming 12~70 , 1,000 |
Calender 93 18~62 42 | ‘
Tread 70 | 300
Paste

Sewing 80 |

Special winter shoes manufacturing i 50; 30 g 700
Enamel coating i 60, 100 ‘ |
Raw material mixing ! 25' : ‘
Spinning & machine | 20, 25

Grinding 0.5 | | i %
boiler 92 I ]
Inspection | 58[ | ’ :
Tube room 5 97, 82% 3.5, , l <‘




Table, §. Harmful conditions in

metallic Product industries

\Hinful factord noise | 1t Temp. | Dust lffg“"‘}g‘“e‘ Xylen SO, CO | HCI| T.CE, | Pb CrOs
grocess\‘\ db(A) | (Lux) | (°C) (mz,m)l(ppm) (ppm);(PPm) (ppm) (_rf:n) (ppm)] (ppm) |3l "y
Press 93

Drop hammer 95~100

Manufacturing 95~100{ 10~80

Grinding 88~100] 70~150

Cutting 93~103 130, 20j 50

Heating furnace | 85~107 35~701.5~5.0

Rolling 85~100 43~54 1.5 2

Plating 36~41 3| 65 0. 09
Plate gilding 87~98 48

Printing 93 | 36~38 20~40[20~25(20~70,

Painting 92 30 20 200

Heating furnace 91 43 0.46

Welding 6.5 30 1.8
Foundry 85 35 10. 4 200

Metal forming 78

Cleaning 97 43 250~400
Wire drawing 85~95 100 4.5

Melting 82~90 43~56 12.4

Working shop 88 | 20~100

Shaper 98 60

Acid washing 1.5

Compressor 91 60 43

Wire expanding | 92~98 10

Punch 98

Packing 95

Inspection 92

Reproducing 93~94

Furnace 66

Steel manufacture; 80 70

Melting furnace 57 6.0
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Table 7. Harmful conditions in

precise machmery and tools industries
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Press N ' !
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Heat treating 87~115 41~43 2.5 800
Forming 88 100 34 1.z |
Plating ’ 0.03
Painting 60
Milling 95l
Attaching 110 . ’
Cleaning 150' , 190
Grinder 9 240 X 3
Inspection 580 90, | 5000
Frame 80, 60 30 ! |
Plate cutting 200 ‘
Ultrasonic cleaner “ 1 240
Air clipping 90 3 ‘ |
Arc 4‘ 100 ! | ‘
Watch making i 200, ‘ i
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Table 8. Harmful conditions in transport equipment industries

S~ ﬂi;'rﬁn?fﬁl" factors o - , | T Cr0s
. N fé?ﬁ? (ilLux.) T(e:r(llp). (mDu/st N I%enzer)le T(oluen)e )((ylen)e (SOZ) ( CO | HCI (mg/
- g/m®)| (ppm) | (ppm) | (ppm)|(ppm)|(ppm)|(ppm)|"y sy
Process B
Press 92~104| 22~44 I
Welding 88~102 43 7.5
Painting 35~80 250  750]
Chrome plating 93 0.09
Heat treatment 85~105 34~48‘ 6.5 70.0
Melting 50
Forming 98~115| 45~70 35J 2.3 2
Shaper 81~98 | 46~120 1.8
Grinding 92~95 | 55~70
Foundry 85~95 42 3
Wire expanding 90 7.8
Tire chain 92~113 24
Steel reinforcement making 125 42§
Plate culting 92~100 74
Die forging 99 ‘
Boring 83~94
Table 9. Harmful conditions in electric machinery and apparatus industries
T Hafrnful factors Noise | Illu. | Temp. | Dust ;Benzene !Toluene !’XylenelT.C.E. S0, ) Hex-
Process | db@) | (Lux) | CC) |(mg/m?®) (ppm) | (ppm) |(ppm)|(ppm)|(ppm) (mg/m?) &’;n)
Rolling 103 13
Copper melting 89 48
Melting furnace 90 43
Wire making 92] 34~56
Cable making 97 58 12
Copper plating 7
Work shop 87| 64~140 1.2
Precise machine making 25! 10
Painting 10 25
Press 95
Case forming 35
Coil take up 95 25 10 10:
Cleaning | 300 2000
Conveyor manufacturing 1.5 ; 0.09
Grinding 2.5 ;
FMBC 0.09
Electric fan 97
Motor making room 0.12
Blowing 82 37. 5‘
Stem 100~180|
Reproducing 12~40
Basing 6~100
Air exhausting 8~32 |
Filament wire take up 140 : !
Valve 8~70 ( i ‘
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3.0
AT

4, %43 (Type founding), =74 Carving), Offset
TeoeE £25FAAE 90~93db(A)o]

2) 24 414 140Lux, %-’cf 150Lux, # 34
80Lux, L&A 52Lux, =<4 160LuxzA] °ol& T A

o] 103db(A)§_A] 7].701 '::'f%)\'p}‘

2) 25 34, Aud, AdddA HAz=
200Lux®] ¢l 42~90Luxe] ¢l =t
3) 2% Fo2x Boiler, Baking, &3juh, 4%

2, F#4 (Refining) Fold, A7F¢x &FA &
46°C2A FAd=s d 434 & 243t U=
4) FAL FA Artute] M2F LA 2
Aetgaleols 2 &44E 44 7.2mg/m3s} 5.8mg/m’
24 3 4¢4 Smg/m*E otz gz, = =3
A, 2P A3FEA dwee HomA o
A A& 247 10.6mg/m3, 11.5mg/m3 11.3mg/m3z

Table 10. Harmful conditions in printing industries

"\\\\ Harmtul factors Noise Hlu. (L Dus Benzene | Toluene Xylene Pb
Process T | db(A) 4. (Lux) | (mg/m ) (ppm) | (ppm) l (ppm) I (mg/m?)

Printing 93 140 23~40 8~50 25~30
Type-founding 92 150

Adhesive 80

Coating 52 20 10 75

Design 160

Carving 91 200 0.15

Type p'cking 1.0 0.07
Type planting 0.3
Engraving 0.08
Offset printing 90 30 20

Fundamental color 80 30

Book b'nding 200 ,’

& =¥ A 2x(200Luxel)eldte] FAAE 2g . A HEEA 10mg/miE 2z g

Zzpukal A A2 200Lux @Al b e ARG X

3) FAL ALFEAAMN et z4u 0. 3mg/md,
E A ul(Type picking) 1.0mg/m3, A A4 (Type planti
ng) 0.3mg/m*e 24 #-8-8A Zmg/mdol e e 2
At

4) 7] %4 % Benzeneubo] laul, offseent, £l
whol A} 3 L% 5 25ppmS zibEtm gl

5) & ¥4 0.3mg/m? FA¥ 0.07mg/m?, %
4 (Engraving) 0.08mg/m32+ 3 &¥ = 0.2mg/m3%
2748 FAL SHE ol

10. 7} ebA 25

gz b, A, FA4, A, AH ¢ =
AfeAF Az € daz de 114 A HE e
2 ooy, o Fd A A TFE FHAAE A
T Ase = 113 2o

1) &&= %% A7) 4 (Bottle forming machine)

5) 7184 = <l s ubell 41 Benzene 35ppm, Toluene
400ppm, Xylene 120ppm 2 2§ &5 =& dxz ¢

123
B. &Y Ried OEXs R NHES
AR Alel o] FA}stm Y F T2 A 52,8559 )
MG AARYARZ AN AR GA%EE 2
N i3 %, FE2A 52,8559

| HAsE 22,9687 .9_1/‘1
b AT b we
z A 2*4191 15.8%7}

11.8%9! 6,223% i}, =8z 2 A
FE AAC 4.8%9 2,536%, neAdTe F2As
B AN 4.4%< 2,341%, #7849 HaAFe A

Aol 3.0%9 1,565%, f3 gasd I SAFE AL
2.8%9 1,500 1t mak AAduAelA Hdw w

gol AP 2 wFE AR e A% 2FAAE F

-~ 36 —



Table 11. Harmful conditions in other industries

\\\,M Hormful factors Noise lu, Temp. Dust Benzene | Toluene | Xylene
Process T ——— db(A) | (Lux) ¢ C) (mg/m®) | (ppm) | (ppm) | (ppm)

Raw material mixing 1.7~3.8

Milling 90 7.2

Briquette manufacturing 93 5.8

Boiler 46

Drum making 95

Assembly 94 42 10

Wood cutting 95 260

Curing 200

Baking 32

Melting 101 46

Bottle forming machine 103 '

Cooling I 40

Printing 96 35 400 120

Grinding 97 90 )

Blast furnace 95

Mo refining 78

Melting furnace 90 1.5

Refining 84 38

Sewing 93 260 11.5

Packing 86 11.3

Cutting 80 ( 48 ;

Coating 89 J( [

7+ 0.3%<] 2869 5} 0.3%< 1729 0] Z 25 ot

dFdEze AFAEA2, 949 2 AgdAzg

SolAe I E gL 60%cl 4oz A Eged, F
AAAzAdN e 27.5%9 HAZ&E 2o A% Rt

C. 2 AME B RS YM2 TAHY

B zAaE 2 ATAZYE 2 Y AAF E
gzeolzts Ayy 10049 F4 FAH didd =
FAAL AT AF2E 4 HYEOU)FTT WY 84
24 AR F PaFeE £ Add 2 2A4HL
E 135 o

2744 A4 AR FAY 25EFJAE =2
® X-mas lamp basing#4 & 20~50Lux, %A 4t (lamp
basing) 65Lux, #] A uk(Filament wire take up) 140Lux
24 5% AF 2% 400Luxel 44 o 2ste 4 &
gz, olHF FFzxwe AYFEE AH/AZ !‘r_"—‘i_
olve B g, 29 Hx ok

2 tte A A ZA] A 25 AAzE 400
Lux ©] A4 2 420Luxz MAS % 7 248z 44
& ZASIA" ul AAdAA Tl Add A FE
BT 6.5%9 F74E&S vepide, $FEL 4w
BT 19%9 FEeE el

D. 24 21F%2] Hood¥2I HOESxIA
8 3 EXFES YAY =AY
L falE4Y 9 9% HQzA4 =8 FLws
AR HEe] Hoodd 2 8 E Ex o Ao
TE 244
2 zAe 570 I EFFoA e Ee A HEEE
24T FAFADE FoH L9 E B2 AN 5
Al A E AAT F A ES 2§45 5
4% Ao gA o] AE ;‘*}'*&]74—"— 148
% e AR AR A EHSELE nE T
‘I—"‘W‘] nlgsigler fEE LA E
AP oy LAE YA wet FaAAAAE
AAE Fo AAF4HE 2E255E 2489z 4 §
HE9 FEE LA otz dlFAY A A2
HA4 ekt
2. T AN AANAFY [ E
T z2AAA.
+ Z*HE PlasticAl £ F 48tz Q+ 2 a2
°] Sandal spraydl & 4oz ¥ Fxuis%
"é A7) AFd AYFARY FF FAE F
AaFe va AE Qe o AH 94L& 43

*ﬁ”$r~

TRt AR

A
1

m }-N
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Table 13. Comparison with productivity and faulty products after a change for better of poor
illumination in electrical apparatus for one month

S~ Ttems| Faulty |[Reduction
\<\ S IMlumin- | No. of | Total ;I;‘)l'i?l Prgducts Ir:cxt'eas? products| rate of
- - ation workers| products roductys vgo:kir ride :t- per a{ faulty
\Time of \\ (Lux) (persons) (ea) P (ea) (ea) Pvit LE"/) worker | products
Process Investigation \ f : IVILYL0))  (ea) (%)
{ ‘before 20~50, 1,230 2,018,550 23,172 1,641.1 18.4
X-mas lamp basing ] l 8.4 12.6
after 420, 1,230 2,188,108 19, 784| 1,778.9 16.1
before ‘ 65 3,000] 1,800,900] 14,610 600.3 4. 87I
Basing 5.48 ‘ 33.26
after 420 3,000} 1,899,600, 9,750, 633.2 3.25,
before 140; 2, 910’ 1,801,500 11, 250' 619.1 3.87
Filament wire take up 4.07 31.52
after j 420{ 2,970 1,913,700 7, 860l 644. 3 2.65
before - — — —~|  953.5 9.05
Mean 6. 50| 19.01
after — - — —i 1,015.5 7.33
Table 14. Concentration of harmful substances and catch velocity before and after improving
local ventilation system by conditions of generating contaminants
<_Ttems ) T o i Determinated | Catch veloc|
\ No.i' Conditions of Type of Hood concentrations ity(m/sec.) Standard
Type of\ Process w%fr_ gezxera}tingt Hfircrt‘:)fr‘;l Exist- Sta3d~ ot . T.L.V. o f Velocity
contaminants ing ar efore after efore| after |(m/sec.)
Industry \ B kers Hood }model |
_ g s g0l 3l ,
Chemical | Sandal | SMe %91 3el| Xylene 5| 94|24 375ppm| 35ppm| 100ppm 0.43  2.01.0~1.5
@) v f
Dip DELES ] |
sorlder- | 1671301 A %P fumes| ¥4 %4 ¢.3mg/ | 0 (0.zmg/ | 0.7 25 1.0
Metallic ing w2 4 | ‘ m 1
products e e T,
Chro- Chro- !
mate 10 " mate |44 #2210, 2mg/ 0. 03mg/l0. g/ 0.2 1.70.5~1.0
plating (as Cr0y) ‘ m? m'"“ m3
I
Electrical Chro- Chro- 1
ectrical 1 mate 12 " mate {9 ¥4 8.22]10.07mg/| 0 [0.1mg/ | 0.15 50.3~0.5
Machinery | plating (as CrO;) ma‘ m3 '
N - 1 _
Transport Chro- u
mate 4 ” ZnO  [e} A vl %A 7.5mg/ (1.5mg/ 5mg/m®| 0.1 1.50.3~0.5
equipments )platlng 2 i m3 m? 1
\
T T - . T T T i
Textile and | COton | [ e 7] i ‘ !
wearing | gootS | 1%el A& &Y Cotton| | | | g |
manufac- | and 274@&011 2% dust iﬁ*ﬂiiﬂ‘ﬂ 2180 2me/ | mg/mt| 0, 8 201.0~15
turing cotton g | i |
lcarding! = MH N R 1 L




& ¥ 159 #d & FAd ) 4AS 48 A F
71% Xylenes 5% 375ppme 24 ¥ 4% % 100ppme]
o qulof] 23tz Ylovt AHAAF ¥ FAFEE I
ppm& e olet

=2 Fa2u7 A 4X AF) JAgE 24 9
el 892 Aoz A AF A 3047 HY 84
o FEA F FAFE zAE A3 AX A dH
11.4%9 B 4ZF71&S e A

E. NB=T HMEES MU44 AN
£ z2Ae 2 ARYY FzAg Fe FAstz de

Table 15. Camparison of productivity before and after establishments of local ventilation system.

109744 % FAA0F F P43 248 Aol
1882). § % 1744 2% ulst 3o} shovelling tool
o AAAFo] glo]A 9 Energy 422 F& v A4A
2 H 3 2.85cal/minel ey AMFE 2 23cal/min
A AAdAe vl 25.3%¢] Energy’t A A 2
2]z E 18914 A& T shovelling tool S HA g A
39 BA%E 2 AAAS] Pz AdG AE
2B A gke] 20box/hr/persono]glon], MHF P4 F
2 24.44box/hr/persono 24 A A 2o} Q¥ A
Agke 22.2%9 F7HEE vt

N  Items|

—

~. Est. of local No. of workers

Determined ’ Total products

Products per a {Increase rate of

\ventilation substances (ea) ‘ worker (ea) |productivity(%)
Process system
Sandal before 296 Xylene 375ppm 96,512 ! 326.1 14
Spray after 296 Xylene 35ppm 107, 548 } 363.3

Table 16. Physical characteristics of total subjects.

Physical measurement cal. product
age . ltemslno o lbody surface] O
, . . y surface 2
\ subjects height(cm) |weights (kg)t (cm?) iconsumption cal/hr cal/m3/hr !
under 21 9 163.9 54.2 ‘ 1.57 223.1 65. 57 41.21
2224 13 167. 4 55.8 t 1.63 227.8 66. 95 41.22
over 25 8 | 166. 1 541 | 169 | 221.8 65.27 | 40.87
Mean 165.9 5.9 | 160 | 2248 66.00 | 413
2274 3094 dadez e AAZH(Ti6Fz)s ~
g de AANA ALLEF2 shovelling tool?} o] - =
£ 5 feet oA 3.5 feetZ 7N A3 2 HFY oA AlrAde F¥e A ¥ xE5E A4S 2
2% FAsd o (R 1782), =8 KAdAF 2 Aol YA sFi=d] Qb F RE ZTRAE] AAe
Table 17. Comparison of energy expenditure before b AR ogy Ao A nFeor q
and after remarking of working tool in me- ol AL dAE FalAdA4E AAG ] o]F A7
tallic industry. A, QA G AR Agdl MAGens o
A) before remarking of shovellinq tool o w&E Wil TrASo] Az ALY £ i
Energy ! Oxygen shev) doh, (A RAdE s, 1971)
No. of subjects expenditure consumption . .
(cal./min./person) (cc/mm /person) B) after remarkmg of shovellmg tool
3 2.0 408 ) ’ Energy ' Oxygen
3 2.5 510 No. of sub)ects( e;pend/lture 3y i¢ c/onsun/lptxon
T
12 .75 s61  Ccal/min/person) [(ce./min/person)
7 3.0 612 11 | 1.8 | 367.2
4 3.5 714 13 ! 2.2 448. 8
1 4.0 816 6 : 2.4 | 530. 4
Mean 2.85 603. 5 Mean | 2.13 j 448.8




Table 18. Comparison of products before and after remarking of working tools in metallic industry.

\\ Items’ before after .
Determined d w Tlo(!;al Total Products W ’fﬁfil Total products ";:11;?89%
ermined day Ohr 0\;’:? products |per an hour Ohoxlxrg products |per an hour
2nd day 274 5,476 19.98 277 6, 697 24.18 21.0
4th day 271 5,422 20.00 274 6, 682 24.39 22.0
6th day 272 5,463 20. 08 282 6,936 24.60 22.5
8th day 276 5, 498 19. 92 279 6, 855 24.57 23.3
Mean 273.3 5, 465 20. 00 278 6,693 24.44 22.2
agiogs AYAYE Fadn, 25159 ¢ F 1935) ¢ T2 AE A Ear plugd 27 dY g

AN =g JA8E
% oA E REEY A4 EF F4

AdEe

FHA7A B Aeld. =¥
AAA

o] %1% A5 E 2tz 2ag v Y
299 g2A¢ A2z E FARE FoAAVSG

Aol A uAd AF ARXFFoz RAAYD
AL odz YA FHA ALdF Foteld FFH2
A7) Aol 23y AdAHS A9 % L @
Ag FHANE A%E vl Qe Aol (8

=% AARAdel 494 ol Foled Folol hx
%A% YA gobof stel, AR YEHoE
$EIN 4e AdRel sAok woh ol 2E &

A% A4 A Az de Re FUAAAZY N

B—%, 1969)

a28nz F479% A AYEAALE 4

Aoz AYse AL

FAF Aol obd F gl

E 2A4E 95E FYEAHA X% 934 A A

£ dAcz dd 100gdRer UF

4 3442 fddAE 24

$ANA BEe AAFe E Aol
Fu FAYE ol
ezt 2A el

Q% e TH
%2445 gz
]

A
2y AL A
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N
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@ e

A A 5
o] 24
7} 17\ Aehel A &4
AL A2 AGA AAAA w=

GEANA 4 FAl Y
Ak, 2 Fd A FHAAANZIE &
125db(A) Earz A 7}3 &t
dAF B9 £8%F
AA JHAE ‘&/ﬁ%‘a?&aﬂﬂ

7]%%’ A N,
3 24
= i:ﬂ"’l dAH =x

g But ol AAHG, H2F 54 FHAgF =
4

3} Eﬂw

Z 2 A el

2(% 13%=z) ¢
fa &4
A %e o
faAd AL o »—ﬂi?‘}t"*ﬂ
Hebza = O]‘ﬂr Hrkstd %
] Z7
27} =@ §-ol o} 1‘4]*1 ZAGAY {EE

e

g FAeR &g, 7F

3 & gA

o5 1A el sl 7

2

90db

JFA e 2

245 AFAAA =Heh. 22z FHA= &

of £2Hy TaAEAAE 32235 TF2A Ear rlug
9 Ear mufiS& #&A 3 FA FAEFA et
A} 28409 Felg AALL, A& F 29 7

Aatodel 7 Aolch. Weston, HC. & Adams (1932,

— 41

=% 7t 38 2334 E el X
FHEAFAzY 2 F

29 =

254 FA

FAAA zg o8 o F

2 5l AL AL AY 25 FANA A4

2% °o]3E neojm

ek

A de 2z A4, 4% FH ¢ £F

o Aae AAAA #AA
D.E. Spencer, 1948 ;
1973),

I,

v A JFe 4 98
AFF FFzdolzda A4y

AW .

g,

gl oo (P, Moon and
1969 ; &%K -

=3 vFzHeoz 48 AYHL
Longan, 1962)7} 25%¢°] 28tdcte 2oz Yo
E130A me ubs} o] ApgiAel xzo] A4

2ATAz2YE Sz e A
34 33 ¢l Lamp basing

9F(20~50 Lux), ¥ ub(65Lux), Al A ut(140 Lux)] o
6‘}04 Z2E % 420Lux® NAT Fd 2 TAL=2 J4

-9 zabsbginl ub Al HF 6.5%9
% By, BF%

FEA 9 %

ket

B4z

€ ddF 19%7F s k.
olgl Hox AAY = HA3 A4S =32 44

a2l ng 2 Arel Ak

w49 600 Lux, A4

e A48 990 98¢ 4

293 A4e AAz5E 24

4 79] 400 Lux, 2529 200 Lux,

Z278 49 100 Lux 2 A s (P F35, 1969; 24

=5 widd,

71 A A

BRI R
229 3 E£34A

1969) B A F 2 EFF
ot °M?+ ggzroz ¥ AAE vldo] UA 3}
Fod delg o ¢ gl
Tz A& AP EJF
278z g AY
T 23%=2 9

Za



oH, oJF 2AL AFLLE 36~48°C, EFLeon:
50~78°Ce ZAA 5 Holw U} =g YFTYPzE 2
22 AY AL FFAFA 2NN AP B THL
gudes AFLe) FFA e 35~48°C, T7 &9
AH & 54~78°CE el = §let

B Z2FIRAL AYE AR FTFE FL9
AV F9H & 48 T2AF 2z Yo
£TFE FYF2 o x Jddy glo] TEAESL
ALz Qe gHos oo dg wAo] AF3] 83
Ha .
AF] el F717 Zaae Asde ol &g, &
¥ EAFEF, 352 2 3vld gda 2 540 2
g,
A AR 2 E dFoA 20 3F o 4L 7H
e, 2% A% 4% dFL A% ¢ ARF
dozd AL ne A4 g Fol: Yo
29 LA 1mg/miE 2343z Yot

EE 9% A9 2 249 A1F A9 e
A 2mg/m*E 2319 FL& 2FAEAZ2Q9 Tubed
(3.8mg/m3%) 3} Rollerd (2. 6~7. 5mg/m®) 5 27§ 24 o]
o, A 2FEA HLYA Smg/mdE 23Y X&
FA A 299 Banbury mixer(12. Tmg/m?®), T4 &
Azl A FEEFH(10.4mg/m?), &4 2 (6mg/m?),
NgAzdF daA 299 247 2mg/m?), A whul
(5.8mg/m®) § 7AFTAI, A 3ERAY 3| L& 5A
10mg/m3 & Z34 & a3 FA299 ¥ ¢§404.5
mg/m?) 7 £ 34 (10. 8mg/m?), 334 E4) 29 PVC
A zA(15. 1mg/m%), A7 AFA 299 Cable A zut
(12mg/m®), Z1ebs]e] 271 ub(10.6mg/m?), %A uk(11.
5mg/m®) ¥ LFUH11.3mg/m)E 74 Ao}

afia FUAAANZYH FEAAA 2T A B B3
2 HEPAE 2o e At

71 8A & 930 ALY 3% 52 Aol A A E5 Qe
2% A Benzened 3 -§¥ x4 27 T& &leha

AT

3
!

%
e 2 K oHe ok

X
niE

[
Jo

<!
B

fa:

Az e 144 (Paint roller: 100ppm), 244 (25~30
ppm), PVC A 24 (35ppm) 3 mFAEA 29 u

A (25ppm), $& kA 24 (50ppm), ol vl < (60
ppm), FHAGFAzGY A4 (30ppm), = AU(30

ppm), AU/AA 249 £ (60ppm), HHA (110
ppm), Al # 4 (150ppm), 7 AH4) (90ppm), Frame (80
ppm), FEIAMN 299 = F0(35~80ppm), A7 AF
Az ALob34st 434 25ppm), A4 A4
w, Offsetwt(30ppm), 414k (35ppm)§ 25 8/HY %
AA 207 FAHoldt. Benzened ¥57 Al Hgu L

& AYAAA 2R ET AFIRA AFFES 449

110ppm o) %l &},

Xylened % &%= 100ppme 243 & A FE
Al 299 Sandal spray(375ppm)3 FEA EA 299
= 4uk(200ppm) R Z)ebAl 2o 4w (120ppm) % 3
A FA o]t

Toluene-& F47141 A 29 9 = #uH(250ppm) =} 7] &
AzPE <l ut(400ppm)E 278 FAure] 3 LEA
200ppmg E3A 38R & ol

Hexane & 8% %7} 500ppmo & ol AL 2343 ¢
2 SGEgAFA xS T2 (800ppm), ZFAEA 2
o A3FA(1,000ppm), HZAEAzGY AAHA(300
ppm), 7| A 2509 A4 uk(400ppm) 5 47 FF ol

M.EK.9 & &%= 200ppme 2348 T & 254 F
Azge HasA 24 ¥elo 7|FFEE 700ppme 2
A 8 &F e 3 54 ol

TCE® #94%% 100ppm & 278 2& FEAE
Azt AAAEA 2 ARAdold A EEE 23

e 77} 250~400ppm} 300ppme] o},

Acetone & AYANAAZGY ALY HEFE
1,000ppm#} 2-& 715559 24X & 2y

FAALF 80 & FTHAFAZYY &3 FF
AAA 2 dAelolA A EEr S5ppm & 2A4F
6.5ppme AE3Y =z, COx TH5AEFAN2YY FE4
of A 200ppm¥ FF7)A A 24 e A ] ukell A 700ppm
o] A&¥ e HLFEQl 50ppme 27 4ul, 14w] 23
3 &2 A& e dx, vinylchlorided & &34 500
ppm< 234§ - s 34 (1, 000ppm) 2 PVCAH 2=
A (700ppm)E 278 ¥ oo, =3 HCIL 2 g £4)
299 gl 5. 2ppm FEIAAN 2L At
ol 4l 7.8ppmE 3 Z3te] 3 EFE Sppme 2 AEo

2z Ab)e FHAEFAMzAd E4ulA 1.8
mg/md, A7\ A4z 5w FMBCH Al 0. (9mg
/md, Bl A 0.12mg/m3, Q149 B5FA4 0.3
mg/m* A 7% J4¥ed 2948 X2 $A0R
TER5 20 T3 ¥eldh

=3 gy L akse 74, A9 % FEAAAz
49 aFEFgelA 0.03~0.09mg/m*E 1 £3g o1t
2% H4%E% 0. 1mg/mdo] hof o},

107 1% 93049 Alg Bl WS dF 8 a3y
@49 dA5Ar 4 AE5EL % 12904 2 v 2
o] £22A 52,8354 F HAFYRAA HE2l =
A5 E 22,968F 024 FI| XL 43.5% 2 e
[ A8 X BMEEGITNL 2YE 5% TR
gulle] A& 358 A HE NAes 248 F4
9 73.3%2q €4 AL 544 el de
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