
10 

Jft::t / tl;v�][MK:fovt � *�Jlf:t 
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Sulfur Dioxide and Fall Dust during Summer Season at Syowa 

Station, Antarctica 

y oko ENDO* and Sakae KARASA WA* 

Abstract: Sulfur dioxide and fall dust in the air were collected from January 

12 to February 3, 1974, at Syowa Station. 
The analysis showed that concentration of sulfur dioxide was from 1 to 

30 µg/day/100 cm2 Pb02. The concentration of sulfur dioxide depended on wind 
direction and velocity, and high concentration was observed in the area between 
the station building and 300 m southwest of the station, but other sampling points 
showed low concentration nearly equal to the background value. 

The concentration of fall dust was from 0.2 to 3.0 g/m2/month, but it was 
independent of wind direction and wind velocity. 

��: �15?XB1:1¥Jffi:rtf!:lgjiJulillti�O)fflmf4��U.?JlUO)-fflc L-C, 1974�1 J3 
12 B 7'.)> G 2 J3 3 B 1-e, aB;fn:£:rtf!r,¥};220)::k�ffl��iE�rr -? t-.:. 

�1:E:rtt!lHl, aB;fn:£:rtf!0)951it;tt�:i;,1� c L -c, �173�ViH::fmJf��v;::. 300 m C' c v;::. 
!K-W IJ, 15:rtf!l�fil}'.rnlt L, �1:Ev:t!l!Hil®tf A �=®{l::&&$c', �rin, i..:1v � 3t7-, 1-
;;, -v -$c'fi-? t-.::. 

,l0)*5*, :iilwf'E®if 7--v:t 1-30 µg/day/100 cm2 Pb02 c'� IJ, :rtt!,�j!JO)t§xrs"Jt.c 

.tt��--t 0 c, �1,,{ii[?J,�G:hk:Jt,r�v:t, 1,,f;h t:£:rtf!�tj:t,C."c Lt-.: 300 m !R� 

v;::.�tj:t L, :£r,mO)jt.T:t5fPJc'� 0 imi¥Jim?J•G1¥J1¥JimJifPJO)[R�-c:,,�1,, fi;& fPJ v;::. � -? 

t-.::. �rvf\, Llv:l:v:t, 0.2-3.0 g/m2/month O)!fm[fflc':5t1fl L-c1, ,f-.::. �rvi\, t, 
A,tj:IO)tJ, $!,,J, tJ F' � r;A, --r/jJ'''/, =- y '.7"/v, &�ioJ::OV:>;rs;,r;AO):Jl:fH,f 

:ht f��I!tc'�-? f-.:?J,, :ee-!Jefo• O)J\i��l±l{U[v:t, �JJ::f:£:rtt!F'3 O)r,m,� -c:·t:2,ot G:h t-.::. 

1. ti B � �r 
1¥Jffi:.k�v:ttttri=-::1u:-z:,t 0 c. t @�ffl�f

f
Fr:=-�n,n-c1,,6 c.v:t1,,x_, � < O)fflmm�O)xt�� 

:Im:t� c. L -C O)Jt�iJ,�1, '· LiJ, L, -:. 0) J:: '5 ts:.§ �fflmv::.�1, ,-c, AF1c1j O)jlma"Jts:.1:.t§iJ,'8' 

'i n 6 J:: 5 vc ts:. 0 t.::.J#Jfs, na m 0) 1:.frn* vc � J:: Vif-t A� B"J�•v:t y ts:. n, G f fflJJ!U -z:, � 6. 

* ;jfW�nH¥I�3:iif�f)r. Yokohama City Institute of Health, 2-17, Takigashira 1-chome, Isogo-ku, 
Yokohama 235. 
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4-B i --c:-, ** :/ Jl1v�O)fil!7mt®:1l7'.l!t, �rlf\,, Clv.-l:�vc0v,-cO)jd�Ul��ftO) 

flH�+.ttJ: <, ��0)/� 'Y !! !!'=J :/ r{wHil�JHit--c:-tJ:\,'. ���vi, � 15 ?xWHi:L=m�lfilU�O) 

ffl�1U4�7*�7JlUO)�ffl c L-C, 1974 � 1 }j 12 B iJ� G 2 }j 3 Bi --c:-, lltltlJ�:L=!BJWE!lO)*�ffl 

m�ft�fh ,, %i'TMt5JHctf=f0):75"��1Jox. f-:O)--c:-tt��ffl15-t" �. 

*ffl15K���, -�O)���c�ffi-�5fJiLk���-ffi����i��±K�< 

��\,, t-: L i-t". 

2. � 1t ±tll I� 

1974� 1 }j 12 BiJ�G 2 }j 3 B i--C:', aB��:L=iB0)0Q*;;t:;'Jl;t.,�O)VilJ�f:@:�vc0\,,-c, 

�ft�fi ,,::d-:. -t"tJ:h'b, aB��:L=iBl*J0)9effl:1*��,� c L, ** :/ !/"1v � �*9 300m C' c vc 
,ijf/f�vc!R-WJ fJ 14 :L=m,� c L, � Gvc, �:L=!BO)�t::1nc.:b Q 7 :/7"T �O)JJt�;tr < vc, :x;J-P�:L=m,� 

c L-C 1 :L=m,���vtH 15 :L=!B,�--c:-�t-l-�l&�fi 0 k (@ 1). 

\ 

� 1 * * / f 1v ffh v::: to vt Q !llrnTE® 1f 7-, M: ---nr"' , c 1v:;: co �t:4�J&ttg,?.( 
Fig. 1. Sampling points of the sulfur dioxide and/all dust in East Ongul Island(Jan.12-Feb. 

3 in 1974). 

1mw1t®7i'7', �rv-f\,, c1vS:vc0\,,-c, 1mWit®:1l7' �=®1�ffli*, �rv-f1., c1v•� !7''.7-

r 9 -r -�vc J: fJ fi 0 t.:.. -.:. n G O):g!i § vc--:>\, ,-cO)�ftvi�l*Jvc:t-o1. ,-ct �-O)Jm"���ffl 

\,,-cfi 0 -c\,,�/J�, 4-@0)�ft--C:-vi�5tM��O)�W�1Jllx., � 2 0) J: 5 r::.1mWit®:1f;r_Jm� 

ffl 0) '/ :r. 1v !7 - �:L=!BJ:: 1.5 m O)� � v=., �rff\,, C !vM�fflO)f9:ttM 9 -r - (l*J�fl 21, !7 
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3.1. !IewUi:iiA 

I 
I 

[g] 2 ** :,,- ;7··1v�K.:t:ovt �*��]Ev:::.ffl1, ,t��tl: 
Fig. 2. Dust jar and shelter used in this investigation. 

tm�::151.*: OOr*J··e� I::dJ· r,;i;1y*�e0 F9�vcf�::fn�vi �, i- =J -Jl '/ i- ::l A * --c,,..z- A i- tkvc. 

L t-::=ilt{tfi:}��;fp L, § ?&���' fq�i-;l,, ;$-7'' -v::.3'l.--c' f!HCA.:h --CWM L, ;7}�\)C� --c 

tJ:. 1,, cl: 5 vc L --C �� L4tu� Lt.:::.. ��1;t:ttg,S\ --ea:'.li* < s,, .:r: ;t, 7" -J*]vc3'l.--c, �;f4ttE:Jrz:MFa5 

i=p!zfflt Lt-.:. �fl¥*1&1�t-.=t-:'bvc*�F9�� !:::'' ..-::. -;l,,�VCA.:h, � G vcWMOO� Lfif'b1m"? 

t.:::.. 

%fi::1Jl.*:�fl, B*OOJ*Jt�:MOOWM�ffi=pKDffltLt.:::.t1:0, �1UffiE:ttg�8�i=p� 

W� l L --Cf*ff Lt-.: i 1:01:0-t.:h-f .:hvc "'J\, ,--c, viiJ; LtdliH'ff�=JFd 7 =J .7- :::i vCA.:h, 3 % !,x® 

-:r 1- !J? Afi].� 100ml �1Jllx., �Hi;Ltu.Kiii=p --ct � cI:'�iJ-�i�tJ:.iJ�G 1 �Fa5tLI::1Jo& 

L, "'::)�tvc7J(c-�it�� 100ml vcLt-.=C0'b, 6�L, i/fil.J,l(c'l <i51:1,,, 6��1u-��� 

irb-:it--C��fi§.� l Lt-.:. 

��m�e0 �i[vc ;,< T ;l,, ::t- v '/ :);J:��� 2,_,3 m5�1Jox., :!;'g®c' **' L, � G vc¥Jl:!;'g® 

0.5 ml �1Jox. t-.=. "J �'r:::.�ffi7.Kii!=flc'1Jll& L--CER®:tl.7-�%�vc:ig11, ,t-: L, �•�� 100 ml 

l L t-.:C0'b, l < i'.J• � i �tJ:.iJ� G� 80
°
C vc;!Jo& Lt-.: 10% :!;'g{t/� !J ? Afi].��mfir Lt-.:. 

ivi�lXBN'.iJ��t-tJ:. < t.r.-0--Cfl·G, � Gvc���*'Jvc;!Jox., �%Fa57.Kml=flc'1Jllili!L, ��Fa5 
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:fttfft., Vif®/� 1J '7 A O)fXft�:11:1:��0) -Ji' 7 7' 7 ·,r Jv � - (2G. 4) � ffl \, '"( 6� l.,, ftit 

�till]( --e�@J?Jt\, ,, ?Jt.v:.;l;'g�1 *° './O)'Ei" "i tt --c1,, t.i::1, <: c �ii� L "CiJ\ G, ltit�!jfz;it L 

V-.1: 5 :I: L f.:.. (�$, 1972). 

3. 2. � '"F(cf \., t.: Iv 2 J: VCP1ff l't \., t.: Iv$ 0) fi � 

M•1f�: •rvi\, \ C!vM•ffl 0) �''7- r � i' -v:t, '5 Gil\ C6b�l13-e J: < ?)t� L�M L k. 

tO)�•*L�ttB�K�aLt.:..., bf.:..�c,�MM•noo*��l.,, .ffi, .�, •*� 

1,, C!vO)M•��;,,i.t.::... ��vo:t•ffiv:t t �7:>lvts:. <, •�tvi c 1v c.'ts:. <, •*vi1,, c1v 

iJ�::k$5t--C:''5--::d.::... M••v:t t C 0) J: ? v:.bt.::..� L�M L t.::..•���--::d.::... ���"'.) f.:..�''7-

r �i' -v:t�Clv8"J5tl1W�Lf.:..��'.¥:--C:'��' 113$��-7](--c:-J: < ?Jt\,'-tO)��-��Mc 

L "C ffl 1, , t.::... 
5tt>r1i�: • r vi", c 1v 0) �:I:, r-J��:I:, ER% :to J: u• r vi", c 1v * 0) 4:� c L --c, ffl, 

�' 7J r� '7A, -;r'./-JJ"'./, =- ,y 7"lv, �:toJ:U/�7"�'7AO)HlO�§v:."':)\,,"(7ttJyl.,f.::... 

"£� �Mffi-�S!/!WK�,, ••*m*���Lf.:...ti:l:KL"CV-.1:5:1:L, •r� 

1,,c1v�:l:�>l<6bt.::.. (�$, 1972). {kv:.ctt�11'A�--c:- 500
°
C --c:- 5 ll=!j,r�itkJ�L, �1tiJ\G 

ER5t:to J: UtkJ��:1:�>l<6bf.::..O) �' JR710)�Jtv:. "':)\,, --c 4:�0) ?tt>r� fi 0 t.::... 4:�0)5ttJT 

v:t, 1 m_'.x£1il'j® 20 ml � ffi1, ,.S7tm*--c:- 10 5tr�i:tn�-, *7$6iil£ No. 6 --c:-6�, 6.v:. 

"':)\,,"(ffl, ifitl, -JJ r� ?A, -;r'./-JJ'''./:toJ:U�v:t1*-=f�:J't5t:J't:J'tll�, /�7:/'7Av:t BPA

!J P i:z ih1v Affi.v:. J: QJtgt,'.xE:I:�� ffi1, ,f.::.. (RYAN, 1960; Ji Yi@., 1972; • Yi • trfj EB, 

1961; �7](@., 1972). 

4.1. !ffiiffB:t.f A 

=®11::ffi�K J: Qlmwit®-JJ'' ?-.}l0)71tfr�*v:t� 1 0) c :to' --C:''5 Q. 

ttB,�21JO);t§x;J-8"Jts:.Jt��fi 5 cc v:.:tffl�:to �, �Mv:t+5ti:t'.i!�v:t G 0 --c 1i,;:mv:.5'l!iW L 

mtrr�rr"'.) t.::... 
c tt G O)�{@:v:t s *�113v:.:rovt Q�f@: c Jt�--t Q c iJ\ts:., {.!£\,, t 0)"(:''5 0 t.::... � ts:..7,i.v:.� 

�ml13v:.:rovt Q x;f�ttB,���m�?'i-, = � *1ffi�ll!--c-O) Wwit®-JJ'' 7-•JJtv:t, 1"J 100,-,300 µg/ 

day/lOOcm
2 Pb02 (JJ-r.ijiuz:. µg c��) --C:''50f.::.. (j!fli@.*9e��fl). 

�!m,� 0) lmwit® -JJ'' 7'-}l� F3 O):;k � � --c:-ffe Lt.::.. (@ 3). 

cttv:.J:ttvi�i@i{W:v:tttB,� 3 0) 30 µg --c:-cb �, {k1,,--c:-ttB,� 4 0) 1s µg, ttB,� 6, 5 --c:--ttt-t 
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� 1 J!:!::t:,, 5'' 1v�v;::.:tovt Q]fi1wiii:Jf?,, �rvn, C!v.:l::to J: rf�rvf\, C!vq:w:. 
1}j 'i .h Q ��ii (1974 if. 1 }=j 12 B "'2 }=j 3 B) 

Table 1. Sulfur dioxide, fall dust and the metals contained in fall dust in East Ongul Island 
(January 12 and February 3, 1974). 

- --- - -�====-�==-===�-===================== 

Station 
Sulfur dioxide 
(S03µg/day/ 

100 crn2Pb02) 

Fall dust 
(g/rn2/rnonth) 

Igni
Ash tion Total Pb Cu 

Metals 
(1ig/rn2 /month) 

Cd Mn Ni Fe V 
______________________________ lo_ss ____________________________ _______ _ 

1 7 
2 7 
3 30 
4 18 
5 10 
6 11 
7 <1 
8 
9 7 

10 6 
11 1 
13 3 
14 1 
15 6 
16 1 

0.3 0.0 0.3 0.8 
0.8 0.0 0.8 0.9 

0.3 0.0 0.3 0.2 
2.9 0.1 3.0 0.7 
0.8 0. 1 0.9 

I 

0
� 

0.2 0.0 0.2 0.5 
I 0.4 0.0 0.4 0.6 

0.3 0.0 0.3 0.5 
0.2 0.0 0.2 0.2 
0.2 0.0 0.2 0.3 
0.3 0.1 0.4 0.3 
0.2 0.2 0.4 0.2 

� 
Z)\0l� 

Qo't:) 
D ---,_.:.._:a 

30 

®. 
® ® 

3 
o

-= 

0� 

� 

0.3 0.005 0.12 0.05 6.6 
0.3 0.02 0.44 0.05 18.9 

0.2 0.005 0.09 0.00 3.8 
0.4 0.01 0.35 0.03 12.8 
0.3 0.01 0.18 0.03 7.1 

0.1 0.01 0.06 0.00 2.1 
0.2 0.005 0.12 0.08 5.0 
0.3 0.02 0.12 0.03 7.0 
0.2 0.01 0.09 0.00 2.8 
0.2 0.01 0.06 0.00 2.7 
0.3 0.01 0.09 0.00 5.9 
0.3 0.005 0.06 0.00 2.7 

® 

0 
Q---.S" 

® 

� 3 ** :/ j,'';t,���:tovt QIIliWJi/Mz:Jf7-.ull!J!t0)51':;(ff (lti&: S0 3 pg/day/100 cm2 Pb02) 
Fig. 3. Concentration of sulfur dioxide by Lead oxide cylinder method (S03 pg/day/ 100 cm2 

Pb02). 

0.03 
0.03 

0.00 
0.01 
0.02 

0.01 
0.00 
0.01 
0.00 
0.01 
0.00 
0.00 

;h, 11 pg, 10 /tg c t.r. --::i --C 1,, k.. i t-=*�1{0) xt��Ult� c L --CfiltJ.E L t.::tm,�� 1 a 7 µg --e215 9, 

-:. O)�{[�vi:tm,� 2, 11  :t-c J: U:feffl:tif f�£,� c Lt.: 600 m, 900 m O):!tf2,�: 9, 10, 13, 14, 15 :t-c J:: 
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er 16 -e�Gnt.::.1tgfcvfc,Z,c'�Gf, **:/f11,,�-evt/::: 'Y !l !J''=j :/ F'f@:Vc:ilf1.,,�fl-e 

J6o c�x. GnQ. 

-ttJ:b'b, £:f:t!!r30)9e1Ut�£,¢,\ c Lt.::. 300 m J;}.1730)12{�-c:-v:t, 1., ,f;n t ftt!O):f:t!!,¢,\ J: IJ 

t � \, ,f@:�ffi L, '"t: :to IJ, � 9 }a-{±;ft� 50 m O):f:t!!,¢,\ 3 -c:-:il� 0) 30 µg �ffi L, '"( \,, t.::.. it.::., 

-v�-rc£:1:t!!�M�•*�•:ilr<O):f:t!!�4( •• ftcP�,y�••mv-�-F'-A� 

M�*JRO) i:p,¢,\) -c:·v:t 18 µg -c:·J6 "? t.::.. v�Hf' 300 m *lJ:-c:·J6 o :1:t!!,¢,\ 6 -c:- 11 µg -c:·J6 "? t.::.. 

ffiU5itJt§r�,��tr 1974 � 1 J3 1 B tJ� G 2 J3 4 B i -c:·O)affiUvc J: nvf, �t*O) J\iiJ�li[� L '"t: 

:to IJ, �ttJ:1.,, L�tJF!iJ�GO)J\iiJ��{:$:0) 46% �i5�--r:1.,,f.::.. it.::.fAJMr�ii:pO)�J\ifAJ�IJO)fJUf 

JLJ!�ffi L t.::.Jt3!0)ffiJJt%:;fp�K-J: nvf, ±JLfAJ, �t*JJfAJiJ� G 0) J\iiJ�:il t 5i < , tkvc*�t 

*' �t�t*O)/l�vctJ:"? --r:1.,,t.::. (� 4). J\Jjr.�JLfAJvt, *�t*O)J\iO)ffigfJ: IJ t�tO)J\iO)JJiJ� 

�iJ�"? t.::.iJ�, JL1.J-c:·vt*�t*O)J\in�iJ�tJ:: IJ 5$il�"? t.::.bvt-c:·J6 IJ, JLTJJfAJ c L '"t:iffi1¥fffiiJ� G 

mWiiffiJJfAJn��-��vt--r:1., ,t.::. c�*-Gno. 

8 

� 4 aBflJ�:ttg�:::. tovt Q J!l.fPJ c J!I.J! O)�� 

%;(ff� (1974 '.tf- 1 J3 1 B "'2 J3 4 B) 
Fig. 4. Wind strength expressed as distribu

tion of cumulative wind speed in each 
direction (January 1 and February 
4, 1974). 

it.::., ±J\ifAJO) JL "fvcJ6 t.::. 0 4}:l:t!!,¢,\vc:toi.,, --r, 9E•tttJ� G O)filg• clflHmt®:if 7'1tit c O)t§ 

'*1-f*�v:t, 0.16 c �1., ,� O)ffl'*l'*lf* �ffi L --r 1.,, t.::.. -ttJ::b'b, £:1:t!!tJ� G•n 0 vc L t.::.iJ� "? --r 

lflHini®:if 7-¥litv:t!wl�vc�& 1.,--r:1., ,f.::.. 

J;J.J:O) J: 0 vcJLfAJ, JLJ!clflfwit®7'f.7-¥lJJt0)%:;fp��*-irb�o c, £:1:t!!n� GO)�fl�illt 

��vt--r 1.,, o c Jl!'.',bno¥i!lfflvt, 9£•:tt� £,¢,\ c L JL "fJJfAJ-eJ6 o iffiWirfiltJ� G mmrfilJJfAJ 

vc, vfv�-�s ,,,< - r 1v0)¥i!lffl-c:·J60 0 cft5E�no. 

4. 2. llfff(cl:\.' I.: Iv 

�"fvf1.,, t,A, <3t.7-r v -t -1*, g/m
2

/month) 0)5J'fJTM=*v:t� 1 0) c :to IJ -c:·J6 o. it.::., 
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. 0.2 
o_,.. 

0.4 
0-.:,;:-

� 5 **:,; f;1-,�v�:tovt 0�"Fvi1t, C!v:l:O)Jt:;{p ($.{ft: g/m2/month) 
Fig. 5. Concentration of fall dust collected by dust jar method (g/m2/month). 

� Tvil, t A_;�:l:�F9 O)* � � ·-e�ffi Lt.: <� 5). 

�Tvil, J.:A_;�:l:vi 0.2 g/m
2

/month (t'-T�{ft g c ��) n· G 3.0 g -c-s '? t.:. vt c A_; c:· 

O)J!g,� "('vi 0.2 g 7J• G 0.4 gt·s 9, x;j�:tlg,� 1 /J� 0.3 g c'S 6 S: c 7J• G, -: .:h G O)Jlg,�f::. 

:tovt 6 �{u1!1JV� 'Y !I Jf' =J / r'{u1!vcia:l, t 0) c ,[U?.:h 0. 

�;@j¥1J.t�ffi L t.::tJg,� 5 t·vi 3.o g -c-, ?x l, -c-:tJg,� 6, 2 t· o.9 g, o.8 g c tJ:. '? -cl, t.:. :tJg,� 

5 0) r3J¥lltvi� 2 "" !J ;t; - r 0) JOO. T-c·s '? t.: s: c iJ�* � tJ:.JJilzsl c Jl�lh.:h 6. i f.::tJg,� 6 -c-

0.9 g �ffiLf.:O)vi, ���lt!n·G 100m vtc'Jt.T:15'fAJvcs'?t.:t.:6'.)ctl5Ec·�, IA.l��Ji 

fil! �vi� ;t,i.Jt.J::nfAJ 30 m vcs 6:tlg,� 4 -evi, ,,{ 'Y !I ff =J Y- Hu1!vciB:l, o.3 g t·s'? t.:. 

3'e�tth· GO)file1Jlc �Tvil, J.:A_;:I: c O)ffl'*li*�vi 0.29 -c:·s 1J, �Tvil, f A_;:l:vi 3'e� 

�i'J· GO)ffi1JlvCvi'*lffitJ:. < ,  tr L6#iB:O)±�O)-\, ,J:IJ� 1J �O)�lzslO)jj'iJ�*� l, c �*-G 

;ht.: (�1R. ��*3'e��;{S!-). 

� Tvf'l, t A_;E}(5.t:to J:: u���:IJc'*l L -Cvi, vi c A_; c'O):tlg,� -c·ER:5.tn�EE�JB"Jvc� < f-J� 

�vt:bfh·c·'Jb0 t.:. 

�tJ:..7,i.vcfflrKrfHir�1itf5EFJrc·�Mfi L-Cl, 6�Tvil, J.:A_;:JiO)JE,�l!iJlUO)x;j�AZ (�rKm� 

;7}, = './m�lffi) cJ:t�L-c;t,i.6 b ffl�ml73xr�,�0)�{1£{u1!vi 5.2 g -c·s 1J, **/fit,, 

£vc�vt 63f;iey{w[vi 0.62 g t·s 1J, ffl�mJ73x;jJl�,�vcx;j-t 0 s % � vi 11.9% c tJ:. '? -c1,, 

-Q, 

it.:, ER% ci/,J��:I: c O)J::tvi** Y- ;1··11,,�-c- 93: 7 -c-� 6 O)vcx;j L, ffl�mc·vi 80: 20 

2:: tJ:. 9 -: c tJ:. '? tdt� c·::rftE L -C 1,, k. 



No. 59. 1977) 17 

4. 3. llif"f(f \., t:. Al� Q) fl a 

!*rvf1..,, t:lvO)JJR5}vc.."'?1..,,-c, .:t0)�1[�· (µg/m
2
/month) �%Vi'Ltdtr*vi� 1 0) c :to 

iJ -e:-� Q, 

I* rvf 1..,, t: lv:i:O)�tJ� 0 t.::tm,� 5, 2 tJt•0)�1J:I: t �il� 0 t.:. I* rvf\.,, t: lvi4};:l:i=f:tvc.. r:!:i oo 

Q•O)tUit�H•-t o c, :tm,� 2 vi 2.4% �r:!:ioo?JlU5E,�i=f:t;il:�-e:-� -0 t.:tJt, :tm,� 5 vi 0.4 % 

-e:-:il:fJ£ -e:-� "'.) t.:. � :,; jf :/vi:tm,� 2, 5 -e:-Jt�1¥J?IJttJt� < , I* rvf\.,, t: lvi4};:l:vc..xt-t o tUit 

tl•c�••�2tJtQ�%c:il:��, :tm�5tJtM1%cft���0t.:. ®0)�•0)�1J:I: 

vc..� V-Oi, Vit: c Iv t:'iJL,� 'Y !l !J'' 7 :/ J,:'{[([ c L -C::lg x_ 1::d'L, ,:: O)�}t0)?1Jtz¥:-C'vi, :tm,�rlcl, 

vc..:tovt 0961=.� c O)f§*�ffi�J!lli-t.:: c vim•-e:-� 0 t.:. 

5. I! ¥9 

� 15 ?x B :i.$:mffi:tlf!�f&illUl*O)ffl�fl-$*0)11,il{UO)-ffl c L-C, 1974 � 1 J=J 12 B iJ� G 2 J=J 

3 s i-c-0) 23 sr1c1i, a:g�£:tm�i=J:t,c.,c Lt.:*::t:,;!J''1v�0)*��1t�fi -0 t.:. 

�1tvilHHr,t®if?-�=®1l:ffl�-e:-, !*rvf1..,, t:/v�jr''.7- 1- .;,--r -�-e:-rr -0 t.:. it.:�1f:tm 

,�vi, aB�£:tlf!0)9effl��£,�c L-C�P-J�ViHf'mM�vc.. 300,m C'cvc..g-!;l]iJ 15 :tm,��ftf 

Ltc. 

.:tO)*a*, lHHr,t®if.7-vi 1,.....,30 µg/day/lOOcm
2 

Pb02 -C'a!> 0 t.:.. . .::;h,GO)�{f([viB:i.$:ffi!P-J 

vc..:to1..,,-cvi,,� 'Y !l !1�7:,; F{[([vc..Jlr1..,,t0) c L-c::lg*. GhotJt, :tm,��1JO):fflJtl¥JtJ:Jt��fi -0 

-C�0 c, �1..,,{f([iJt�Ght.::tm,�vi, 1..,,fnt£:tm�i=f:t,C.,c Lt.: 300mg�P-Jvc..�i=pL, i 

t.:-�1¥JMIAJ C L-C, £j!f!O)Jl,r7JIAJ-C'S 0 g§1¥Jg§iJ� !:J mmg§7J!A]O)g�-e:-�il� 0 t.:. l*r 

vf\., \ t:lv:l:vi 0.2,.....,3.0 g/m
2
/month O)]fftWIJvc..5}:;fp L -c :to iJ' �1i-t offl, �' 73 r � r'J A, 

�:,;if:,;, .::. 'Y -T 1v, •:to J: vv� -r.;, r'J A 0):1:vi 1.., ,f;h, t {J£?1Jt-e:-� -0 t.:ilt, -*��O);il:� 

�lli{f([tl��£:tlf!P-JO):tlf!��-ot>Ght.:. 
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