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;(t+."J g4 (irritant materials)$- g7]q % 2% Z$ 
41 9 5 + $ 9 2 7 ] +  5201q. olzj$) 713s g3zp5 g 
zql/.ls+ u).;F7p]5 ~ ) % q l / . l ~  ?22 9 9% & q ~ ) q  4 
Fs g3~\+~&l sgq jj]q %$% Z ~ S E ~  4 3  k-41 
4 pH+ 5 2 - 3  4 ~1 S xl'dq(C1ayton et al., 1995). P%j-O,Fci] 
31 5 (HCHO, formaldehyde) S P%g O,Fcl:-l]a] 5 Zg, 9Y.q 
01 ( N H ~ ,  ammonia) , 9 flS& (HCI , hydrochloric acid or 
hydrogen chloride), %-",F(H~s@, sulfuric acid) 5s X q  9 
71s (the upper respiratory tract) z)?dl.!Z ?%rl q 2"q, 5 
3 4 ?% 5% %$7) ubE q]Z (QaOH, phenol) s 

"0371q53q29 4 7  ZEgoj] 9%+$ o-?27]teI]oil TY, 

44 %q(Claytonetal.,1995). 
-yqq 2q 9 X\+A&l 71419 %",ti!+ $*&$ gq1 q 

3 -$$%HAd0] 3q, 581 %h,Fg 2g25 7)$q7-1q g+iq 

*A] 341% ",F^d A] g q .  % =&$ S+A{] 4 (metal 
cleaning or steel pickling), 0)s (metallurgical processes), 9 & 2 
% &fl?SAj$(chlorine and chlorine compound production), 4 
3 7 1 3  (food processing), 7tf 41 8 41 22 (leather tanning 

processes), 37)EZ (electroplating) 1 4  2 39 34 A] 5 
5 A i - 8 - q ~  %Oq (Clayton, 1995) u]?-",Fg0J&i7,!'$7 - 

% (NIOSH, National Institute for Occupational and Safety Health. 
1995)4] 45)9 S,t 10099  4E7) 01 Sg4] k%5]2 2q 
2 @ q .  ŷ ,Hq 7]3]]5Mj 3611 2 %t g 9 7 ] A & l $  x] 
4 2  2 E q o E  7&9 X)qAd ~ 1 q 2  $5 %7]E X i  

q+$ 9 0 7 1  q ~ % E q ] ~ j k  2 ?q Ad 01 $q. 9 
Eq0)q +?l]t 3gq 01s  gl q 4l25 
qAd 3; 4 ] g l o ]  g2 512 2q(Rafael et al., 19%; William, 
2002). 9qS. (coal tar) 41 2% 04 zj MJ%+ +7] q$jLs 
(arometic organic compounds) 5 4  Z ) q 9  q)Z& %%% 
(explosive), H ]  S (fertilizer), 33" (coke), Z9 7)" 

(illuminating gas), %9 (lampblack), 41 95417-1 (paint 

remover) , 27 (rubber) , 4 4l 3 (asbestos goods), % ~ l ]  MJ? 

(wood preservations), SLAd S x ]  (synthetic resins), %+(textiles), 

41 ",,(drugs>, %$ (perfumes154 41E011 ol$-rl q ,  Y 4  
(petroleum), 71% (leather), 41 ~1 (paper), H I  7 (soap), @9 
(tanning), 9 S (dye) 2 %9 ̂8 9 (agricultural production) 541 
Aj 49 5 k q  q]Zq '& A127 9% 4 y Es 

kzs 415 571q god01 ~ _ c ) _ L F  1 415 PH+ r = ~ ,  d~~~~ 

01 & 8 8 2 0 0 3 9 5  94]q'5;F~ q$g?~^J t l ]  ~ ] q q ]  4 3 god. 
%+% : m.;! 9 3  129, x(q9 : mL,! 3% 299  
+ z d x j x \ :  F~@(+!$A] 47 7H2%+9?5!9 $ l q E \ q  
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4 4 9 9 2 0 %  EGA$# (coma), xj gg (hypothennia), 
9?$ (loss of vasoconstraction) , $+ O,Fq (cardiac 

depression) 5% 9 2 7 1 2 ,  gAd 425% 3%7]71] 2 d] $ 

1 4 2  3gXd4A]  %ijl]% 927]q(Zangger, 1934) 9? 
qz 4s 4 S % = A ) Z ~  5 4 1 ~ j  4?z)+ %%g$5 g2q 
%q(O];FEll, 1993). 4% gAd+x]q  %St 
A19?JAd41, %q, 9S, W, &%41, 2341, 43, 4q % 
ql Afgqq, q81 P S g c j 1 8 1 5 q  *S,F$Zpj AdA&l$ 

A], s&$x], 3Lq-9 9 x 1  gs 2$zjq] q 3  7J3 g q q 2  
5 +@"1q 7t7Frq "dL41s q% 4-8-21 2 2 q ( % u l q  
4%, 19%). W 4 7 1  01 "1 k k g q 9  :!,3,719x1"1 % 
3 4% 9 2 7 1 q  (o] ;Fq,  1993; NRC, 1981) %Sg$diq 

??jS$!5 ;FXd 512 ~ ~ ( A c G I H ,  2005). %%jflq 
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PI+ % y q Z t q  c @ q q  qyzf? 2 01s 933$-7f tl] 

iZ"1BE sg401q. 
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q q x ] +  q$fi7gF$l $y$q] zsLq q 2x1 %L%q 
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4 qg 3 3 0 1  q + s  g"? ojfiq] 7192 9 %  
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4 9qg2 34 3 k%$$q ~ A ] z ?  @ 
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Table 1. The number of factory by type of industry 
( ) : %  

Type of industry Number 

Manufacane of food pmfucs and bevelage5 

Manufacane of textiles 

Tanning and *ng of leather 
Manufacane of handbags, saddlery hamess and footwear 
Manufacane of wood and of pducts of wood and cork, except fumikm 
M a n u f e  of articles of straw and plaiting materials 
Manufacane of chemicals a n d c h c a l  pmfucts 
Manufacane of rubber and plastic pmfucts 
Manufactm of cdw non-metalk mined pmfw3.s 
Manufacane of basic metals 
Manufactm of fabricated metal products ex* machinery and equipment 
Manufacture of motor vehicles, trailers and semi-trailers 
Electricity, gas, steam and hot water supply 
Manufachc of electrical machinery and pmfucts n.e.c.* 
Total 

n.e.c.*; riot especially classified 

Table 2. 'The number of sample by working process 
( I : %  

Working processes Numbers 

Dyeing 280(23.5) 
Acid pickling 259(21.8) 
Tanning 178(15.0) 
Steel-Plating 130( 10.9) 
Air-compressing 77( 6.5) 
Chemical treatment and coating 47( 3.9) 

Mixing 38( 3.2) 
Fluxing 30( 2.5) 
Compounding 29( 2.4) 
Latex-putting 28( 2.3) 
Adhesion 20( 1.7) 
Buffing 20( 1.7) 
Heat treatment 17( 1.4) 
Water treatment 16( 1.3) 
Forming 14( 1.2) 
Metal surface coating 6( 0.6) 
Testing and research 2( 0.1) 
Total 1193(100) 



?$$gdgdgq]Aj +*5\2 92 +%fl#q+J 5 g 
";l_71"11."1 dq$ +$$q] qg  7_F 71gy %j$7]55P 2% 5 4  
24,5971 $? 1 "!.$A] a ggq A] 37)5g 35971 

9 (TWA, Time Weighted Average) 4 9 ~ )  fik37) $ (STEL, 
Short-Term Exposure Limit) 1 4  2 $! 3 (Ceiling) P X A] 51 

2q. 3 2 1  "\eq]~jq iy$A j  fZJS3S gG$ sgq] 

g23. ~ ] g s  g;xdg\%Lf. I5 ,,,l g+P!O] 3q 22 %qxj 
4s 4 4 5 SPSS 10.0 for windows2 00]$%\q 54 x\gq 

(Impinger) 2 q O ]  E %HS %%A) SP;xd 71 (Active air gns 9719 34  q+g+g-gs 5\22, ~ X ~ I S M ~  71 
sampler, Gilian, U.S.A) q] ";l_3A] 7$ $L$ x E O ]  q I  5 k  9 %\g$;"r 2 9$597(tg 7j]?$5\24. 1 4 2  "d$, gg$, 
q1Aj 7FZ-4 7\7E 3% +!q%\oj x]AJoS.q~j 1.5 m ?jq 
3 9-1.1"1]Aj ~1Ss P;X~-) \~~(ACGM, 1989). A]gq g* +F$ 1 4 3  717,Fgs z+ %!lbl] qg  +7] 5 -;FE@#61] 

qg  +4AJ 7-d g g $1 %I g?$gq++ 3.1 5\2Lf. 
i? Spectrophotometer (U-2000, HlTACH, Ltd. Tokyo, Japan) % 
A\$5\2~ 2q"Jgg $3 g g?$g ?,+IgagTg 
([$@I)?] %%g 9 3  ~ ~ A ] ~ ~ J ~ ~ S ,  %kzq 
01% APHA method No.801 bll 4 5\22, P562F~il8155 

m. g q 
NIOSH manual method 2546 -)\%21, 41 Sg q 7 )  

9.S + &% . 4% $ g ~ ] g g  (1992)q 48\24. 1. Y8S Sfl*4%83 W!ki!yl 

Table 3. The nl-~rnber of industry, working process and factory by size of industry 
( ) : %  

Workers Industry Working process Factory 

Total 30(100) 

Table 4. The number of factory by year 

Year Number 

1997 80(20.3) 
1998 78(19.6) 
1999 83(21 .O) 
2000 U(21.5) 
200 1 70(17.6) 

Total 396(100) 
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Table 5. Acceptable criteria of exposure limit for five chemical substances by organization. 

Name of Materials Category 

Hydrogen chlororide TWA 
STEL/Ceiling(C t ,  

Sulfuric acid TWA 
STEL/Ceiling(C t ,  

Ammonia TWA 

STEL/Ceiling(C t ,  

Formaldehyde TWA 

STEL/Ceiling(C t ,  
Phenol-skin TWA 

STEL/Ceiling(C t ,  

OSHA('93)" 
ppm mg/m3 

EL in Korea('02) ' * ' 
ppm mglm' 

* : Aniericari Corifererice of Coverrirnerital Indirstrial Hygienists in US. 

* * : Occupatiorial Safety & Health Administration in US. 
* * * : Exposure Limit established in Koreari minister of labor. 
t : The concentration that should be exceeded duririg any part of the working exposure. 

t t : Suspected Humail Carcinogen. 

Table 6. Profile generating five chemical substances by type of industry 
- "" 

Type of 
industry 

Sulfuric Hydrogen No. of 
Ammonia Formaldehyde Phenol 

acid chloride cases** 

MF I 
MT2 
TDL3 
MW4 
MC5 
MR6 
MNM7 
MBM8 
MP9 
ME10 
MVI I 

ES12 

Total* 7 5 8 5 4 

1 : Mariufacture of food products arid beverages. 2 : Manufacture of textiles. 
3 : Talnirig and dressirig of leather: Manufacture of handbags, saddlery harness and footwear. 
4 : Mariufacture of wood arid of products of wood arid cork, except furniture; Mariufacture of articles of straw arid plaitirig rriaterials 
5 : Mar~ufacture of cheriiicals and cheriiical products. G : Manufacture of rubber arid plastic products. 
7 : Mariufact~lre of other rion-metallic mineral products. 8 : Mariufact~rre of basic metal. 
9 : Mariufacture of fabricated metal products, except machinery arid equipment. 
10 : Marlufact~rre of electrical rilachinery and products n.e.c. 
11 : Mariufacture of rrlotor veliicles, trailers arid serili-trailers. 
12 : Electricity, gas, stearn, arld hot water supply. 

: A case of generating specific cherilical substances by iridusty. 
* : Tlie total rlurr~ber of cases of specific cliernical substallces by type of industry. 
** : The total riurriber of ilidustry by type of specific chernical substances. 



Table 7. Ambient concentration for five chemical substances by type of industry 

unit : ppm, except for Sulfuric acid(mg/ml) 

Type of 
industry 

MF I 

MT2 

TDL3 

MW4 

MC5 

MR6 

MNM7 

MBM8 

MP9 

ME10 

MVll 

ES 12 

Sulfuric acid Hydrogen Ammonia 
chloride 

n GM Range n GM Range n GM Range 

76 0.60 0.04 
(2.76) -2.56 

160 0.19 0.02 3 0.49 0.43 137 0.34 0.04 
(2.36) -0.90 (1.10) -0.52 (2.17) -2.20 

64 0.13 0.04 168 0.62 0.02 
(1.89) -1.25 (2.63) -3.41 

Formaldehyde 

n GM Range 

Phenol 

n GM Range 

1 : Manufacture of food products arid beverages. 2 : Mariufacture of textiles. 
3 : Tannirig and dressirg of leather: Mariufacture of handbags, saddlery harness arid foohvear. 
4 : Mariufacture of wood arid of products of wood arid cork, except fur~liture; Mariufacture of articles of 
straw and plaiting materials. 5 : Manufacture of chemicals and cheniical products. 6 : Manufacture of 
rubber and plastic products. 7 : Marillfacture of other non-metallic mirieral products. 8 : Manufacture 
of basic metal. 9 : Manufacture of fabricated metal products, except machinery and equipment. 10 : 
Mariufacture of electrical machir~ery and products r1.e.c. 1 1 : Manufacture of motor vehicles, trailers and 
serni-trailers. 12 : Electricity, gas, steam, and hot water supply. ( ) : Ceorlietric standard deviation. 



+^,t"dlAj % 0.08 mdm'Og 71% %!A] LF~lkicF ( p < ~ . ~ ~ ) .  

2 4 3  ~ q g + 4 l % 4 l Z " d 7 1 7  5 ~ ~ 1 4 1 Q l ) o l l ~ j  17H& 
(1.25 rndn~'). 7 E ,  71%, ~17% 2 4% 41E9oIl4 17H& 
(1.44 rndm') ql/.l k$?7]$ (kg?, 2002) % 3 4 8 1 2 q .  

9 55%q $%bllAj +h$S] 2q. 41 121 g+*g 
b1l Aj 4 71 ZN 3 % E 7 1  0.57 ppmOS. 71% 4 %A]% 
41E9,ZWZ 3 F++lI$+ 4 1 ~ 9  24i! ~ q g + 4 ] %  41 
Ea7]7$1 9 4191 ) 611~1% 0.30-0.50 ppm +$O] 23 
94  -1%q~1 tJS 71 41 '2 %lp] 4.59 011Aj 5 0.30 ppmO3 
71% %S %E+G+$ 3!.2q(p<0.05). 

O L D  ,L'-I'E 8 3 4  "dqlAj  9h8qS;l,cF. 2'; 9 g4hq 
dl% 41E"dbllAj 1.1 1 ppmO3 7 1 3  3 2 q .  e.23 9% 
5 2 gq41% 41.5% 7E,7FHJ, a 1 7 5  5 494133. % 
-3 4lE% d 7 l , 7 F h  '2 3 7 1 9 ,  Eqi?+4l% 4133, 
$-$dl% 4IEWS.S LFq!dOq 2 %E +ZG 0.35- 
0.67ppmol%q. 24  -1%qxl CJP 7161 2 %ul 45341 
Aj k- 00.3 p p m 2 3  7F%k 9s %E +5% X%CF(p<O.O~). 

g+c$j]s]z+ 5 3 4  g g q p j  %hJq%q,  7-31 5 q+'- 

41% 4139 (71741Ql)011~j 71% 5s %4- $99 0.49 ppm 

2 %  LFqkiz, 4-331 2 Ezll$q 4lE"dlAj 71% 9s 
% E ~ ~ ~ 0 . 0 9  ppmO3. LFqkiq. 41 131 g+",t$, +S+;F]] 

% 4lEY 2 4 2  qsb5 5 #qq]% j ] E g q ] ~ j q  7 1 4 g  
3%E% 0. I I -0.20 ppm?5?2.l LFqkiq (p<0.0 I ) . 
qlsp 4 3 q  "d+j  ",FhJqS;1,q, #cg 9 #qxj]% 

xllE'3bll~j4 71 81q -EF%S%0.53 pprnO3.71?4 ,F%z, 
531 5 541 9 21 4lEWlAj+ 0.32 ppmO3 71% 2S % 
E+$% Y - 2 q .  41 1 i.1 i?++qq u ] 5 +  yg4]$$ ;F1]E 
"dl "1 qq 0.52,0.38 ppmOS LF~k i j t cF (p<~ .~~  1, 

Table 8. Profile generating five chemical substances by type of working process 

Type of working 
process 

Sulfuric Hydrogen No. of 
Ammonia Formaldehyde Phenol 

acid chloride cases** 

Acid pickling( I )  
Adhesion(2) 
Air-compressing(3) 
uffi ng(4) 
Chenmical treatment 
& coating(5) 
Compounding(6) 
Dyeing(7) 
Fluxing(8) 
Forming(9) 
Heat treatment( 10) 
Metal surface coating(1 I )  
Mixing(l2) 
Steel-plating( 13) 

Latex-putting(l4) 
Tanning( 15) 
Test, researching( 16) 
Water treatment(l7) 

: A case of gerierating specific chernical substarices by workirig process. 
* : The total ~~urrlber of cases of specific chemical substances by type of workirig process. 
** : The total nu~~lber  of workirig process by type of specific chernical substance. 



mi) 142 $q 9 $3.SXd (2.20 mg/nii)q q 1 7 H ~ k ~ f l / . l  Z 

371$(2%?, 2 0 0 2 s  2543 30s LFFFktq. 
$*&$671 9 h J q  2q. %jZ$ q g x d q ] ~ j  

4 71 s \q3%57F  0.48 p p m O s  Z%Z, pE4 7;dAF 

34 q1."1 0.01 ppm2.3 71% 241 LFFFkN-. 142 ~ 1 3 ,  3 
31 4 2 414, 931 4 14 Z %+5% 3 3  q]Aj% qLqL 0.37, 
0.33,0.25,0.19 p p m e 2 . 2  ~ \qkkq (p<O.O l ) ,  

% ! Z L ] o E  137H 3 3 q ] A j  SAJ5\%q.  %+gp\ 34q] 
q 71 8 \g3%E7\  0.94 p p r n g s  7\3L Z ~ Z ,  $31 4 2 

44 Z4 011Aj % 0.10 ppmOS 7\%L '241 LFFFkkq. S+Z 
yj 31 4, HI 3, @?, 9 WH 239 q p j  21 71 51g 395- ?$$ 
0.60-0.84 ppm, S * Z S ,  qqh f 9, 93j4, 4 14 
3 g%#% q]Aj 4 71 %\g3%!25  0.40-0.52 ppm, 14 2 
$g$q 2 gq& # 3 q ] A j q  7 ] 8 \ g 3 9 5 2  qq 0.34, 

0.29 p p m 0 2  LFFFkkq (P<O.O 1). 
P % % L ~ ] s ] ~ $  771 g4qO) l~ j  ghdq%t+. g9 - g g q ] ~ j  

q 715\q3%!2$ 0.53 ppm2.3  7\%L Z ~ Z ,  %+gn\ ,  $+j 

Table 9. Ambient concentration for five chemical substances by working process 
unit : ppnl, except for Sulfuric- acid(sy/nl') 

Sulfuric acid Hydrogen Working Ammonia Formaldehyde Phenol 
process chloride 

n GM Range n GM Range n GM Range n GM Range n GM Range 

Acid pickling 

Adhesion 

Buffing 

Chemical treatm 
ent arid coating 
Compounding 

Dyeing 

Fluxing 

Forming 

Heat treatment 

Metal surface 
coating 
Mixing 



3j 4 gxd q1Aj 5 47_F 0.46,0.39 ppmOS LF@%Oq, 8 q, 
$3 3 Ad 9, 3 3 & 0.13-0.26 ppm $-$AS LFE\%O 

(p<0.05), dqL(l.OO ppm), 944 (0.84 ppm). P%Lgzd 
(0.91 ppm)q 171 k011A-l 7_F71F !x97]$?(k%?, 2002)g 5 
31% 2OS LFFFkH. 

412s 571 +3q]hj  t!J~Jq%q. tl(SL+3qlAjq 714-g 
2 % 5 7 1  0.55 ppmOS 71% % 9 ~ ,  f 3 3 Ad 9 % 3 q1Aj 
0.25 ppmOg 71% %A1 LF@%q. 1 4 2  gq ,  @9,Z3 
gZd 01IAj 5 0.48,0.43,0.38 ppmOS LFq%OLF 5741 x? 
4-4 %\XI t 4 9 q .  

$%k 3E715+5 $g+&q 3 7 1 5  %S+ -+!qF+A] % 
7\%\$q(P=0.03 1). 

" ,F9qo\q  % 39% 1255 3L9 5 0 9  01 "J loo?! 
01 99 Zoll Aj 4 S 7 ]  5 71453 3%E% 1.07 ppmOS 71% 

S~Z. ,  3009 0IAJ 5009 ~ 1 9 4  3011 0.36 ppmOS 71% 2 
7-11 LFFFkEq A\%% 3 9 7 1  2$5 % 9 q o \ q  3 7 1  5 % 
52 -f;-q 3-7-11 70F&f$?jq(p<0.01). 

gso,F~j1sl=q A \ % ; ~ F  39% yg 1009 OIAJ 

30041 n] 99 3q +7] 3 71 4-g 3%E5 0.42 ppmOS 71 
;8F %%J, 309  ~199 ZollAj% 0.14 ppmOS 71% %A] LF 
FFkkq. 1 4 2  3 0 9  019 5 0 9  ~ 1 9 , 5 0 9  *IA& 1009 Dl 99 
ZollAj q z +  004,0.41 ppmOS LFEFLF 4-9 ;8F 3F71 S$- 
3z paoLr j 1 ~ 1 - 4  0 '= O 1- 271 5 71s\g3 %52 % ~ % \ A I  $71 

s12q(p<0.01). 
q1gq A\W 3!z% %55 Y-9 5 0 9  019 109 ~19 

01 I- 7-01l~j L 4 371 71 %\g 2 % 5 %  0.61 ppm2.Z 71% % 
9 2 , 3 0 9  01 A& 5 0 9  n] 99 ZoJ]Aj 5 0.46 ppm, 309 99 
Zollhj 0.45 ppmOS 713 941 LFFF2q. 4% 4- 3F7F S 
7% qgq #7] 5 714.33 52% q %I] qgg 57\99 
LF 541 q 4-4 3x1  :&9q. 

Table 9. Continued 
unit : ppm, except for Sulfuric. ilc'id(~ng/m') 

Sulfuric acid Hydrogen Working Ammonia Formaldehyde Phenol 
process chloride 

n GM Range n GM Range n GM Range n GM Range n GM Range 

S teel-Plating 95 0.12 0.02 10 0.19 0.13 53 0.52 0.02 
(2.04) -0.80 (1.46) -0.35 (2.8 1 )  -2.79 

Latex-putting 28 0.50 0.02 
(3.65) -2.79 

Tanning 64 0.13 0.04 1130.66 0.08 2 0.13 0.11 1 0 . 4 3  
(1.89) -1.25 (2.36) -3.41 (1.26) -0.15 

Test, research 1 0.05 1 0.01 

Water treatment 7 0.1 1 0.06 9 0.47 0.09 
(1.40) -0.15 (3.14) -2.64 

- 

Total 4600.15 0.02 2190.32 0.01 4680.48 0.02 500.28 0.02 240.46 0.06 
(2.28) - 1.44 (2.2 1 )  - 1.72 (2.60) -3.4 1 (2.40) -0.99 (1.93) - 1.32 

( ) : Ceorrietric standard deviatior~. 



Table 10. Ambient concentration for five chemical substances by size of industty 
uriit : ppm, except for Sulfuric acid(mdm3) 

No. of Sulfuric acid 
Hydrogen Ammonia Formaldehyde Phenol 

Workers 
chloride 

n GM Range n GM Range n GM Range n GM Range n GM Range 

Total 460 0.15 0.02 219 0.32 0.0067 468 0.48 0.02 50 0.28 0.02 24 0.45 0.06 
(2.28) -1.44 (2.2) -1.71 19 (2.60) -3.41 (2.39) -0.99 (1.92) -1.32 

( ) : Geometric standard deviatiori 

Table 11. Ambient concentration for five chemical si~bstances by year 
unit : ppln, except for Sulfuric acid(mn/m') 

Sulfuric acid Hydrogen Ammonia Formaldehyde Phenol 
Year chloride 

n GM Range n GM Range n GM Range n GM Range n GM Range 

1997 63 0.1 1 0.02 
(2.10) -0.80 

1998 79 0.08 0.02 
(1.79) -1.25 

1999 90 0.12 0.02 
(2.21) -1.44 

2000 100 0.23 0.05 
(2.14) -1.41 

200 1 128 0.23 0.06 
(1.96) -0.91 

Total 460 0.15 0.02 
(2.28) -1.44 

- - - 

( ) : Geometric standard deviation. 



+"dq1"14 gSE +ii1flqzg %q]Aj NJ",FAJ ++j% 
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