
I 

f!&.1i\'i~1*1@::m~~/1-

~~ *~. Wi' &Jt 

An Outline of the Industrial Waste Observate Works
 

Hiromi OZAKI and Sigeki ISAWA
 

Tokushima Prefectual Institute of Public Health and Enviromental Sciences
 

Key word : ~~~~~ industorial waste, ~tIP¥~ observate works
 
:mi:~ heavy metales, Iij· .~ij factory & enterprise
 

t;t [; ~ t: 
ili:1f'., }~Hl!lo/n:~-t J.> r,,~Jm,;t~~,M!Jm t L-C, ~4 O)itl!JfJ 

k: . &.iEn{1j: ~ n, ~~BIH:1oJ ft-C O)llj(f) *I!.J,a.n{ffij61t L-C < 
J.> t t 'b I:, :$"1':t=f~ c-, :m~*)v-'E /~:ll!!f~iJiIl.1I£1tr,,~Jm 

~nJr L1t'M!Jm I:j;j-t J.> IIi( iJ ~J,a. n{1j: ~ n -C ~ -C It'J.> 0 

~~~~!Io/JI: 01t'-Cl;t, -¥Jlt101f'.1:-@:-C O)£:~~~!Io/JI:~ 

;§!~IIJtJJJl (7':::' 7.:r. A l-) n{~ffl ~ n., "1 t.:~~~5t:tli1:0 

It'-C l;t, 1DtVlE*£j~0)~!1t~:ll!!r*~*i!t~l:n~;!;llI.k: ~ nJ.> 

Ij: t·;!;llI.lIJtg!1tn~7'j ~ n -C It'J.> 0 

"1t.:, ~~~~!Io/J~~~5t:tliO)~*1f'.~,;t, 1.61f'.tlt'b 

n -C :BiJ, ~5t:tliO)~;!;llI.JL:ll!! l;t "1-t "1-t~. t Ij: '? -C It' J.>:OO 

~*O)t,:d), :jI}~iW.1t~ I) -tT1'7 )vn~£'~~1lT?zt L -C, 1l~ 

mtl~ ••£**#-¥.~1f'.~.k:~n~o 

~~ / 1-1."I;t, *M!O)lTi&~l:~'H:J: iJ, ~1f'.~i*JI 

:tIi. $~:tIio)~~~~!Io/J~~~. 5t:fJTL, ~.iEI:~5t~n-C 

1t'J.>n't<j n'~~~L -C1t'J.>0 

*.1."~, ~.O)$~~fiO).~t-tJ.>~d), ~~5~1f'. 

0)5t:fJTf;!j*~~;§! L, -t-O)mI;~I:01t'-C.E-t J.>o 

IT tt~1J~!~ 

M•••tI 

'Ii:. - 1 I:jf- L t.:29I:tIi . $~:tIiJHJ"~*~~5t:tli 4 ~ PJf 

2	 M.WJr..' 
-¥. 71f'.JJln, Gll1f'.JJl "11."0) 51f'.fIli 

B*~U: 
't'5t~til 

ft1Ut-J£~ 

7t Ji ~ ~ 

~.!fWJ0) 

tt Ji 
£~~.!fWJ 

~ J.J. MJi. ~1to 

RJt 

1812 ~~I {JI/ 7"~~~ 
:Jt!.:x.lt9: 

~~7kNiJe 

NiJe-m:l;flMJi.~ 

NiJeJlli7kMJi.~ 

~7"7-m*PMJi.~ 

1821 i$~~~~ 

Iflt'tlv 
l;t"It' t Iv 
~~7kNiJe 

NiJeJlli7k:OOi~ 

NiJe~m::OOi~ 

NiJe~B~m::OOi~ 

~ 1891 -I:Q77/~~~ :Jt!.:x.j\)t 7j: L 

~ 
2021 ,/-;rI~ 

~~7kNiJe 

I~NiJe 
NiJeJlli7k:OOi~ 

2025 :lj[~~~ Iflt'tlv 7j: L 

~ 2029 Mdl1!1t"FI~~£ 

~~~ 
I~NiJe 7j: L 

2029 [jij J: IflENiJe 7j: L 

l!:. 2029 Ill] J: 
iI.t~ v 
~~7kNiJE 

NiJeJlli7k:OOi~ 

m 2039 ~m!1t"FI~~£ 

~~~ 

If'" tlv 
~~7kNiJe 

NiJE~:l;fl:OOi~ 

NiJE!llI.7k:OOi~ 

~il!li;l'f*P:OOi~ 

.-4 

fE 

~ 

2039 

2039 

2062 

[jij J: 

Ill] J: 

1!ii~£~~J~~~ 

I~NiJe 7j: L 

~~7kNiJE NiJE!llI.7kMJi.~ 
............... 

l;t"", t Iv NiJe!lll.7k:OOi~ 

~~7kNiJE ~7"7i;l'f;j;P:OOi~ 

f;!j 

2039 

2041 

~m!1t"FI~~£ 

~~~ 

1/-3/,7-1: 

T-r~~~ 

If'" t Iv 
:Jt!.:x.lt9: 

if'" tlv 
~~7kNiJe 

~il!li;l'f*P:OOi~ 

NiJE!llI.7k:OOi~ 

I 2042 *htl.jUU~~~ 
If'" tlv 
~~7kiljiJE 

NiJE~:l;fl:OOi~ 

i'ljiJe!lll.7k:OOi~ 

:tIi 2062 ~~£~~J~~~ 
f,Ult9: 

~~7kNiJe 

NiJeJlli7k:OOi~ 
~7"7~:l;fl:OOi~ 

- 19­



3 

2062 Iff] J: 
,t\, , t.:.Iv 
~~7ki'5iJe 

~ L 

2994 ::f.~~ . :: 0 fdJ~ 

~~ 

3fi1tfi}f 

it:J~Ji.~~~ 

~F7ki'5ve ~ L 

~ L 

i'5veJJll.7k1ifE~ 

3511 :U:1A r 

of 

1211 ~~7ki'5rJe 

i'5iJe~:I<D1ifE~ 

1363 ;~f.Ii'iuI.\n~~~ :It!.\x.\'l9: ~77:\UD1ifE~ 

~¥I!l~:l<D1iffi~ 
(f) 

1821 i·HR~~~ ~F7ki'5rJe i'5¥JeJJll.7k1iffi~ 

1tB 

(f) 

1823 ~~T ~ fD;fl~~~ If.¥i'5rJe i'5iJeJJll.7k1ifE~ 

2023 ~~Mn~~~ If.¥i'5iJe ~ L 

~ L 

~ L 

~ L 

i'5iJeJJll.7k1ifE~ 

2029 ~~1t"tI~~Ji. 

~~~ 
~~7ki'5iJe 

if. 2333 
I~ffl :1'.L. ~Ji.~ 

~~ 
:It!.\x.\'l9: 

~ 

.tN.; 

2864 ~~16-:>~~ 
~~7kr'5rJe 

~F7ki'5¥Je 

3084 m;t;t~':::J~T~ 

"t-~~~ 
If.¥i'5rJe 

7511 ~fii~ :It!.\x.\'l9: ~ L 

'@'lI:~.I: (nf)IR 51 ff OJ ra El00 ~ 1* 

'P: 5E 5Jl,EJ. n!tl ~ 
~ 1§l'Jl.I!.~ ~,i5~, f&H!1:> , :ltx:vtt7k 259,000 

~ 

J/& 

51 

.tN.; 

I/A r~, tit~~, 

:ltx:vtt7k 

Tvtt7k 

Tvtt7k 

63,963 
(H12.3 ~T) 

55,946 

364,804 

'" 
'P:5E 5Jl,Elo n!tl ~ 

~, i5~,f&H!I:>, 

I/Ar~ 

~77AT'/7, 

1it~ <-t, ti7A 

<-t, n~n~~ 

:m.iE Lt~± (f) J:i. 

*~ft'l 

" 

~ni*lIll.· 7H1T1J$ 

(1)	 ~f4~llX 

a	 £~~*!Io/J 

~rdlTJm t r. 5 - 6 :tff(1*/Bi'-:::>I~' ~~~I: 

rL -;A ~ w.J1t T ~nffi L. tz; 

~f-+Lt, 77 AT '/ 7~/J'lli!A::J ':J 7-z"fn~~Pff1.l' 

G:,l;-:l:-r·-:::>~llXL., ~'::'-)v~I:A:tL, '/1 A r)11 

't"~T~-:> ""(a-;~-:> tz; 

I~I*J't"';I:, ~*!Io/JO)36~If1E, 36~ii, ~J:!I!.1Ji!, 

~:7t~~~~~I:-:::>~'""(m~~1.I' Gr.I'J ~llX ~ WliJ1tTfi 

v-,	 16,~t:t~i:i-';l:nffi~~O)~1t~ T ~1ifE L. tc; 

b	 ~J:!I!.7k~ 

~$H;I:, J{7,/;t t-.:Lt77 AT ':J 7 ~m¥JT Jtj\',""( 

TAJ~':J7 (l Ufr) 2*, T7o/,~*,l)mt (l R. 

;g)	 l*T~llXL., ~~IJ·7kiffi\.~Hc.~L.""(aM~h 

16'~~:r.t t, ~:7t~O)~:7t~*i5i'.~I:-:::>\,'""(~1t~T~ 

1iffi L. tz; 

(2)	 :7t1Jf1Ji! 

. ~- 2 l:jF L.t-.:1Ji! 

m	 ~~~~ 

M~~H~:~ 

~~ /' )1--z"~~JEAAI¥.J~::tff(1tL. ""(\"7.>~~~';I:, ~­

10) t i> ~ 0i1j:jljj.ll:.W,JE**t;!fI~19I~ (I*JmlH~~o'1J~ 

~~3tl, .~1t~I~~£~~~5tl, ~~1t~I~~ 

£~~~6tl, ~~£~M~~~3tl, ~~~£~~~t 

36'itPff~ 1 tl) t -(0)1&0)~~~1O:1Jji)f (I*Jm';I:~~o"o~ 

~~ 2tl, .~1t~I~~£~~~ 2tllH}'~~£~~ 

~, ~.E#.~~, ~A~£~~~, .~~':J~~, ~ 

~~Jf'o~~~, QUil~~H±) -z"<IiJ~, .:tt L.""(~~':~ 

~~:7t L. ""(\,' 7.> £~~*!Io/J T~llX L., ~MiT ~nffi L. ""(\" 7.> 0 

;t t-.:-jlU~~:7t~~: -:::>\"""(,;1:, i'J:!I!.lli!~5t~ 2 :1JPff-z"~ 2 

@],MeVfE7kT, ~JElli!~7t~ 2 :1J ji)f ('7 -; 1 :1J pff 1;1:, ~± 0) 

h,;IJlrL) -z"~ ll.illrVfE7kT~llX L., :tff(1tT~1ifE L. ""(\"7.>0 

':'0)1&, ~i!:j)t*~1H~0)~~~I:'b t-::1~, *~1.I'GO) 

JJj § pH COD BOD SS mllJillpH Ei*$ T-Hg Cd Ph Gr'" As Se CN 

iIll] IE 1J it 

:If'.7A';i 
jj!it 

mj§ 
12.1 

~7/1i/ 

1:iJ ')";}."
I:Bll 
mu 
mm 

17 

't!jo/j1~"¥= 

tJ9~~i}!j 

'1.i: 

mj§ 
21 

'i:-lli:it 

~jf,59-l} 

fHU 

ii'.7A1lt 
jj!it 

mj§ 
12.1 

'i:.i:it 

1!!:'lJ!~ 

1Jit 

IUUit 

~jf,59-l} 

1tj(1 

~~3<l:1~ 

lli!:'f1J1b't 
it 

mj§ 
55.2 

7v-'& 

VAlli!:'f 
iPkJl';it 

mj§ 
54.3 

LHUit 

mte 
65.2.2 

*~1~* 
!fw.J~'Elli!: 

'fiPkJl';it 

mte 
61.2 

*~1~* 
!fw.J~'tlli!: 

'fiPkJl';i:t 

mj§ 
67.2 

;1t{'\iit 

mj§ 
38 

mi5'T ~JUl IH'lli'llw: 0.5 0.5 1 IH'lli'll w: 0.1 0.0005 0.005 0.005 0.05 0.005 0.002 0.1 

J![.JL:. *UIE~if! - - - - - 85% 0.0005 0.3 0.3 1.5 0.3 0.3 1.0 

1tl:VlE*~if! 5.8-8.6 
160 

*90 

160 

*60 

200 

*60 
- - 0.0005 0.1 0.1 0.5 0.1 0.1 1.0 

it) mj§ Ut, JISK0102 rI:tIJtJ~*iliI:~1Jit;J l' <b 0 0 

~jf,~59-l}Ut, :!\l:lllT~~ r*1{fljiIIH::if\o:l:1:J:l~if!I::"":)"'lJ l'<boo 
* t'~'i~Jiit1HrJ~i\l!fit;-%0)&lEl:: J: ~ 5~11~ ~ nf-:: o ('¥nX:10.7.16) 
.!j!.jltli pH, Ei*$~ Jl#i tt, lIl:/ R. l'<b 0 0 

-	 20­



'i, ~:i:1t, fll'StiJ1tt: J:: Y) ~llX L 7d: <7d: ':d: b O)"t"ib Y) , 

ib t "t":9Lff L <~c.JffiT J., 0 

"./7 ./ 0)l;fv' t Iv t:.(*.:t n"G0)~1l1Hi, ~n"n'n'"?""( v' 

lltr~c.£~)§[*!fo/J:a: lj{ 17 -EI3*O) il;f'\t'tIvJ, ±. t L J., t-:c16 "./7./ 'i5tm L ""(v'J., n", ::. nH1U~T J., § fj(]"t"~ 

""(:trt!P'iPJ.*O) i~:tn"GJ, J9~*~:@.~~n'GO) iJ9~*i1j­ ~Lt-: b O)-c''jJ 'J ::r'i!l=~ t L, 1f~t~~~t:'HLt L ""(v' 

iJH ~:@:IfH' G0) iIf!£ i1j-iJH if" 0)11BJ 0) b 0)t: IR 

5t L, m:~~5t~'i1"l':@'~ t '1i:J:EIDH:IR5t L""(, ~~ 5 'jJ 

if:t:~~Lt-:~JJl:§O)~~~HJ{- 3 t:ffiLt-: o 3 ~I±l~j£ 

::'::'"t", -'¥JlX:1O' llif:J3t"t"YL~~~n~~YL ""(v'J.,O) £~~~!fo/J'i, 

*.-3 ~JJl:§0)~~~ 

lR 51 

l;t' 

~if.1l 

7 

8 

pH 

9 

9 

-2;"** 
1 

3 

T-Hg 

9 

9 

Cd 

9 

9 

Pb 

9 

9 

Cr6+ 

9 

9 

As 

9 

9 

5e 

9 

9 

CN 

0 

0 

'" 9 9 2 9 9 9 9 9 9 0 

t 10 7 3 7 7 7 7 7 7 0 

Iv 
11 

IHit 
7 

41 

4 

13 

7 

41 

7 

41 

7 

41 

7 

41 

7 

41 

7 

41 

( 2 ) 

( 2 ) 

J?!.\ 
7 

8 

7 

7 

0 

1 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

( 2 ) 

( 3 ) 

£: :t 
9 

10 
7 

7 

1 

1 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

0 

0 

m: 11 

IHit 
5 

33 

2 

5 

5 

33 

5 

33 

5 

33 

5 

33 

5 

33 

5 

33 

0 

( 5 ) 

~ 
~~ 

7 

8 

16 

14 

16 

14 

16 

14 

16 

14 

16 

14 

16 

14 

16 

14 

16 

14 

7 

14 

* 9 14 14 14 14 14 14 14 14 14 

~ j'fj 10 15 14 15 15 15 15 15 15 13 

ile 
11 

IJ'~t 

13 

72 
11 

69 

13 

72 

13 

72 

13 

72 

13 

72 

13 

72 

13 

72 

11 

59 

~ 
I 

l.¥ 

7 

8 

9 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

2 

7 

7 

~ i'5 10 7 7 7 7 7 7 7 7 7 

ile 
11 

IH~t 

7 

35 

7 

35 

7 

35 

7 

35 

7 

35 

7 

35 

7 

35 

7 

35 

7 

30 

-f 
7 

8 

3 

3 

1 

1 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

1 

2 

11) 
9 

10 

2 

1 

1 

0 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

0 

0 

1l!l 11 

IHt 
0 

9 

0 

3 

0 

9 

0 

9 

0 

9 

0 

9 

0 

9 

0 

9 

0 

3 
.g- Ilt 190 67 190 190 190 190 190 190 92 

lR 51 ~if.1l pH COD BOD 55 T-Hg Cd Pb Cr6+ As 5e CN 

!Ji1 
~ 

3! 

7 

8 

9 

10 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

2 

4 

4 

4 

lr1 
11 

IHt 
4 

20 

4 

20 

4 

20 

4 

20 

4 

20 

4 

20 

4 

20 

4 

20 

4 

20 

4 

20 

4 

18 

51 
'/;; 

7 

8 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

%: 
9 

10 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

~ lr1 
11 

Iht 
2 

9 

2 

9 

2 

9 

2 

9 

2 

9 

2 

9 

2 

9 

2 

9 

2 

9 

2 

9 

2 

9 
A­
rr n 29 29 29 29 29 29 29 29 29 29 27 

-21­

mailto:J9~*~:@.~~n'GO


W~~~~~~£$~~~~~~~I~~~~0~0~~ 

~ tip C:>, ~FI:±"'7Cip C:>~g{;~1!H::Jl!15t~ nJ., ~~~3i1i!lmL:I: 

~lEl:Jl!1J:I ~ n ~v' J., t ~~ C:> nJ., 0 

**\:' L:I: , *i§'TmHiI!J;LL~~f;$;I:-:::>v'~~J:I L, f:~ 

~I:±',$"i:', ~1:±',;17Wl'.I:-:::>v'~f§tW~1JD~J., ~ ttL, $:. ­

4 I: ~ ~;fj5:*~~ Lt..: o (f§tl:±',~t L:I:, $Ili§'T~JHiI!tlL~ 

f§tf;$;~\:'<fJJ.,0) 

1R~13 T-Hg cd Pb Cr6+ As Se CN 

.Ii 

~ 

~ 

'll 

!Io/J 

Ii 
It' 
t 
Iv 

~1$:flr: 

~1±Jflr: 

~I±J$(%) 

41 
0 
0 

41 
3 

7.3 

41 
4 

9.8 

41 
5 

12.2 

41 
7 

17.1 

41 
11 

26.8 

(2) 
0 
0 

~ 

;t 

ffll: 

~1$:flr: 

~1±Jflr: 

~I±J$(%) 

33 
1 

3.0 

33 
0 
0 

33 
1 

3.0 

33 
5 

15.2 

33 
3 

9.1 

33 
5 

15.2 

(5) 
0 
0 

tlF 
;1( 
i'j 
lIE 

~1$:flr: 

~1±Jflr: 
~I±J$(%) 

72 
0 
0 

72 
1 

1.4 

72 
0 
0 

72 
1 

1.4 

72 
1 

1.4 

72 
1 

1.4 

59 
3 

5.1 

I 
l£ 
i'j 
lIE 

~1$:flr: 

~1±Jflr: 
~I±J$(%) 

35 
0 
0 

35 
0 
0 

35 
0 
0 

35 
1 

2.9 

35 
2 

5.7 

35 
1 

2.9 

30 
0 
0 

i­
11) 

1& 

~1$:flr: 

~1±Jflr: 

~I±J$(%) 

9 
0 
0 

9 
1 

ILl 

9 
0 
0 

9 
0 
0 

9 
1 

ILl 

9 
0 
0 

3 
1 

33.3 

~ 

1$: 

~1$:flr: 

~1±Jflr: 

~I±J$(%) 

190 
1 

0.5 

190 
5 

2.6 

190 
5 

2.6 

190 
12 

6.3 

190 
14 

7.4 

190 
18 
9.5 

92 
4 

4.3 

~ n~,;lj. J., t, Ii'v' t.lvlHf~~iI{ C:> iI{fm~~3i1i!lm I:./t 

L ~f§tI:±',~iI{~v' ~ t iI{bil'J., 0 ~ nL:I:, ¥5iJe~~il-L:I:~ 

~it~, pH ffoJ~~~'tc~1tJl!1J:IiI{~ ~ n ~ v' J., iI\ I;f'v' 

t.1v"i:'~~ iI{ C:> L:I:~iI{1JDb ~, ~:S:P.Jt5til{il~ L t: t ~~ 

c:> nJ., t: ~\:'<fJ J., 0 t. tz, f~5JIH:f§tI:±',~*iR. ~,;lj. J., t, [ii] L:: 

~f;$;iI' C:> [ii] t.JJl§ iI{fl~if'.f§t1:±', ~ n ~ v' J., f71JiI{ <fJ ~, *f I: 

L:'v' t.lvl:f:~fijj[tijil{~iv,o ~nt±, ~;f4 (~m 9J~7C 

;fg~i.l~I: J: J., ~ ~ t:Jt~ ~ nt..: o 

¥5iJel: -:::>v'~ Lt, ~~1t~I~~Q[M\~:@~~~F*i1iiJe\:' 

3 if'.~m L~:/ 7 ::/i/{f§tl:±', ~ nt..:iI\ f:~ft!!IHH6B9I:~ 

I:±', Lt..:~iR.\:'<fJJ.,o 

~I:±',~'±, ~1iffi70A, ~;fg, -ev:/~~l:±',iI{1m~JJl§ 

J: ~ ~v'iI{, 1O%*j[;ilj~~I:±',$-C'<fJ0 ts, 

~f;$;~~I:±',:I*iR.'±, *lJl (0.5%) <11 f-' ~ r'J A . ~a 

(2.6%) <:/7:/ (4.3%) <~1iffi70A (6.3%) <~ 

;fg (7.4%) <-ev:/ (9.5%) ~J~~-C'<fJ0t..:o 

-Ai~Jl!15t~I:-:::>v'~I±, ~J:IM, 'tc~M~ If4'-r-:::> COD 

~~v'~1iI!iI{~1:±', ~ nt..:iI{, ~J:IM~1itVfE*I±Jl!1J:I:I;ffi~~ 

(~Uf~qTHI}~5t;j:Jf L~~il- Lt..: o 'tc~M~TVfE*I:-:::>v' 

~'±, :im1j;"±*iI{VfEn~:Bc:>-r, ~*\:'~~v'if'.~<fJ0t..: 

iI\ ~mq~I:~v'~1iI!iI{1:±',t..: ~ ~\:'<fJ J., 0~ nl: -:::>v'~ I±, 

~F*£$iI{~ffl ~ n-r, Jl!15t~~Wi~B9~~t!~~il-v'~ 

-

JfflJ3~t..:~, *~iI'C:>~1iI!~1:±',~$~Hi;~, J: ~i'±~~ 

U0~Jl!15t~J.,J:~m.L~~C:>0~0 ~~ft!!~~;fgt-e 

t- :/iI{ 1 @]-r-:::>~I:±', ~ nt..:iI{v'-rn ~ £$1iI!*i[;ilj\:'<fJ ~ , 

f!h'~1iI!\:'<fJ0 tz; 

4 ,.ltIft, :f1nlitr.:1t/\.O)ml f) .~h 

~I~'$~~~, Jl!15te.~M."i:'.~••~ftM, 

$.~~~~., Jl!15t%~Jf~~~~~~~~~~:B~, 

J!Iif'.:jI}'Sti}]\1t"i:'i,Jqt:S:1tl:ll~B9I:J& ~ fJi tr I~ ~ \:'~ ~ ~ 

:B~, f:~1J~~9-'L~1r~J.,o 

(1) J~)],o7'~:@~\:'t±, I~I*J-C'36~~ J.,ii:~9-'~v,oJ;j'f:W 

1PEk "i:' Ifii1iiJe ~~F*Jl!1J:I¥5iJe~oJ;j'f:EP;f )],0 ;.,- I: ~:i:iJtil­

Jl!1J:I L~, ~-;;Hj:jj'H*i.iilt"JllJ I:flJffl~ J., 1Jit;~ t 0 tz; 

(2)	 5J1J~~~ffIJ~:@~\:"±, *:S:~~F*Jl!1J:I¥5iJeil{<fJ0 t: 

iI{, J:':J~flJfflIfi ~~~~ J., ~I:, i1iiJeJl!1J:I:/ A T A ~ 

~36L, ~~~¥5~~~~~mJl!1J:IL~n~~~~~~ 

t L ~~~:lJ;flJffl L~v'J.,o 

(3) ~~Q~~:@~ t ~~1t"¥:I~~Q~~:@~~ 2 Uti, ~F 

*Jl!1J:I¥5iJe~oJ;j'f:W:I;ffi~~ ~ti: L, ~3i1i!lm ~ Mii:1t~ ~bt§ 

L~oJl!15t.ffl#~~~MM~n~t~M\:'<fJJ.,o 

(4)	 ~~1t"¥:I~~ffIJ~:@~-C"±, ~~!Im~'@jtri1.t~v,~ 

~i.iilt\:'Jl!1J:I L, *j):~~1JDI L ~JlMUt t L ~:jI}flJffl L, 

~F*Jl!1J:I¥5iJe ~ Ifil*J\:'9-':i:-r-:::>:jI}flJffl~ J., J: ~ I: ~ 

~, ~3i1i!lm~~~' 5t;j:Jf,±, £'~iI{~ <~ 0 tz ; 

.L-j.L~J: ~ I:, f:n-t"n~$·~t.~••~fti,Jqtl:[tijlt 

~i.iilt~~'±<fJJ., ~ oio». ~1*J:&~I::Bv'~ ~, 'Sti}]\~~~:IJ 

flJffl, :jI}flJffl, ~3i1i!lm ~i,Jqt:i:1t I:J& ~ *-'l. tr:&~ ~ if'..4 ~1JD 

L~:B ~, £1: ~ ~fijj[tijil{:J1ttr ~ t ~Wlf;f Lt: V'o 

N *C~ 

1 .*511if'.~~I*JI~, $~~~C:>Jl!15t~nJ.,~~~3i1i 

!Im~~~:ili:,j;~~~*6* ~~J:I~ J., t M;....z190f§tf;$;\:' <fJ 0 

t..:iI\ ~~W~~~~J~£$1iI!*i[;ilj\:'<fJ 0 tz; 

2 ~3i1i!lm~~U¥-Jl!15t~~~~-C"±, COD iI{2 @]~v'~1iI!-C' 

<fJ0t..:iI{, ~9J~qTD;l(:m.iI{~:M!i~nt..:o 

3 ~3i1i!lm~*t~5JU~*i§'-nH1iI!J;LL~~f;$;~~ ~J., t, 'i' 

v' t.lvlHf~~ iI{ C:> iI\ i1iiJe"i:'f:~fm~~3i1i!lmJ: ~ ~ <~ 

I:±',~nt..:o 

f:~f§tI:±',~iR.'±, Hg<Cd' Pb<CN<Cr<As<Se \:'<fJ 

~, f§tl:±',$'±-:i'~v'-e l> ;.,--c.~ 1O%*j[;ilj-c'<fJ0 tz; 

4 ~I*JI~' $~~\:"±, ~.4 ~$'11H: J: ~ ~3i1i!lm~.:i: 

1t"i:':jI}fUffl ~ ll~B9 I::Jtii L ~ v' J., 1J[tijil{~ C:> nJ., J: ~ I: 

22­

mailto:Im~'@jtri1.t~v

