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~i r11"i, 11 ~ ~~ 11 r.'lo 4(:] t "i n'W~ '1 ,,;u 2 ~'J'l,! ? 

J. "" ~ ....., J ~l <"~ , •• '" "ll"'" :::l" " . ," 'lJ'·,';',,"r,.,4.-. - .. " ::o , ,."';.'.'.,U ' ,.. ".'i~I>o.,,,,, ,,,,, ~·,n-.,,, '':j'J'J~'-.l ," _:i.!n~·\ n t -~ ~lv:!1;:JtJ"~!Y !'iO) 'J., N,n " . "H ,LL ... ~k ,,,-, ,j "" '.\"".. ~ N "'''''V'. "n .., I 

1: RJ'lnl . 10"; . C'i t . ) 

i' v 

1,1'1i, "1'2J·H\rJ:;?"h~.d'HHHltJ Q't.J.'1 :" 125 ,i)~ . U:;1 ~·HJ 

, , 
nor..:. "1 L'fl't.JQ(H'''i~11-l ~'\... 

., 
I. ;:) ') ~ t,hm ~ nHHI} " 

I lF' ~ PJ.lt'~v (1978) r.l'':HJ~·ninco-·sov,.",...an S~ect.rophotofluo:co""eter 



/-+ 

I I I <:OJ \i ". 

9.1 thR'1CtJ14Yl!JOU~~R?Cl1n0}'i n ~~1!j.(1tJ1 hy-:3Lo ~;(yla:dne EDTA" J.C'l-J r; , 

... 
fb::VitJl)) f11tmn:G1W 

,,.,, I I I ~ 

t. 1iU1 bt, [,! ,:)<\.111,h'l ..'l'¥1 "later ba th Qtv~I{ln 50 ,,! . G.l1'\.1!li'4 'l11~:..j 1\;;11,h~J'l1'l ~ '1:w~f\!YllJ:Q 

i ll'!. cyclo!Lexane 

(Ie' c','clohexal"e~
t:
U~04 cyclohexane 

I 

9 .4 G1U cyclohexane 

speclroDhotof luoro:neter 

..-.- - - .-.-- .-.- - ---------_.. -. - . .- - -~- - - - ..- ..- ------.--------..-... 

-'\'* ') ::$l 'lll o -cresolsulfonaDhthalein G. 05 f i'~' 'hj'ii~i ceionize 1. 3.Je, • 

• 
I :.t', I 

l ~lU 11'':'H ,,1'1 !'l1~ b~l i,~ 



I oJ 0. ... . 

'Htl'iY~tlfJ1tl-l tHnUU l1UJUiOl t 

j J ... '" 
1l~llt ~ nnlA1J'Hl'n1t11tfU 5, 

9 c. ;) 

.. f 1 

ug '!NlL'W!.J:lJl'UV 1U1:lJ1 [,l":l 'l'W xCI. I). QJC~ ~'l<:J!J14 

O. [- .V€l-:nT1U1;LJ1 &Wj1l1 X 'l,!. 'U. ~1Elu'149 

<:1!'ld1u:J.J 0.07 ppm ttluunu 0.08 :::: 0,0 1 apr. d4t~1't0tJ Na.tional Bureau of 

Standard 

10.2 

cv = 0.9% 

Spectrophotometer M' 775 Series' HH~ CRY,. - 90 carbon rod tflu:U S- 1tJ~::-

standard curve 'hj'1~ standar·-'! addition 'i:n!.HC1~I'.I!-J standard Yl04LLA4 b'j.~f'l1'1:W 

.". blank ~t~"l~r nHi BVO l tt1..!~'U 10 ~Jk~. lbR::: 70% HClO . . 3 4 

1 1 

;;1 ,t 'l'l-lV ') RtJ~~I'\o,:m(;18::: 1'u** 
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Stand"1rd 0 i, r.w~1 ~.OO ul + DOOl serum 900 ul 

~l 1 'trY 5 ppm. Cu 100 ul + pool serum gOO ul 

:' 2 1.;r 10ppm. eu 100 ul + pool serum 900 ul 

.J J I.~r lSpr m. Cu 100 uT + pool serum 900 ul 

.. 4 't 1 20 ppm. C'.! 100 u1 + pool serum 900 ul 

~e1 standarcJ 

Lal'\\p current 5 rnA 


SB~·T (special band width) 0.5 rut", 


I 

1'111~1.J1':l r'k! 32'1.7 run 

I •. 
oim1 yn u 111J 3 rl ~~ /'W1fiN2 

Dry :OOoC 40 '1"W1Y\ 

Ash 900
0 e 30 'l"W1rl 

Atomize 20000 C 2 'J'W1t1 

1m peal: area Vl ~8 peak he i gh t fn; 

&i~ 4 ,(;) ~ tJ~ standard curve ~'w l(l1 u'lcl standard dopper lm/h.-in':l'l:l-J 

';'lJ';·'~2)04m)4 bL1fI 4L.n1nu 0.25,0 .5 ,1.0,2 U<lt: 5 ppm. 'l,'\.J 1 9{ HCI0 
4 

'hi f)1~ J :i1 f)1nj~B1 atom ~'h~ 'a:;'i: vHJ1.~Jvu;:n1'v\ i air· acetylence be1 /1,; 

Lamp current 

SBq 0.5 nn 

32 4. 7 run 
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:., I I 

LL~"11V!1A1 ~~~U 

; n1 ~'Yi 'l stanc1ard curve 'l. ?J1s standard ac.dition 

., , 
\ :lfO'H)~'l.'W~.n'llllJ LanD curren:: 5 rnl\ 

SEt 1.0 nm 

, 
1"l11 J.J!J11 AFi'IJ 213. CJ om 

LaMp current' 5 roP 

SB~v 1.0 run 
, 

1"l11!!-JIJ11r)t-i'W 213.9 nm 

, 
Fl11).J,riU4t./;J4 §n 'l ~'Jj16'14 n t:~1: 61t1 A.tomic P-bsorption 

Interassay CV 4.05 %. 

Intraassay CV = 2.14% 



---

ii 

-----'---~--~--.,~---T-·-------·~-----....---,--· . -'--~---r'--.'-----

I ;;{ 1'W 1 ',~ I t 
x " Wl-l L 1M 9-lnt: ~ I 

UA Z~1 V ~~1 I I - - --~!----- '-l . .--- j-~---~----
""n' n ' ~ 1 ' ; ' 01< I 5 I O;.5!] ± O.07'j l.;S T 0 .15 '* ; 0.13 + (.02 

~ n't"ll:tJ tI 6 l~m.~ i 5 0. 80 + O . O i'-B*C~D \1.13 ± 0.17".1 
1'j 0.1 5 ± 0. 01 

L el 5 0 . 65 ± O. 13 I 1.13 + O.23 I + 0.0 3 

I E *F 4*8 :<('''~
' 5 0. 6 ,1 ± 0.07 1.88 ± 0. 4 ... .\ i -W::u. ± 0.0 <1 

5 n.66 ± a .15~ 1. 33 ± 0. 30 j 0 .1 3 + 0.01 

I\ EFhH*T ' 1) j - - . 
f. 5 0 . 9 5 ± 0.16' .. -

41
11.l7 ± 0.23 ' O. B ± 0.0 3

I 5 0 , 5 (, ± O.lC
C

-
I

J 

> 11.29 ± 0. 25" I 0.15 + 0.01 

DH *tn 'il'l[1'Y'rwi ! 5 0 ,64 ± O. 0 8 I 1.67 :I: 0.54 I O . l ~: ± 0.0 ':. 

~';--1- . . -0--±- ·-----'"f-t-l , 38 + 0. 39 ; .•0 . 03:J.J-~~-+--4-o--+--~o-7~ O-.-1 5· ~ J 0 .13 

(~ r 0.05) *(0 ~ O.Gl ) 

!,) ~J... .. 



-I
2 'u 1J4 

--~~~---.'--------.......--- ---------.,--- ---
L A'W;;'J R14'lh ~ b'Yl f'l II 

(tllegner,et al , 1973) 

1.38 ~ 0 .39 

(0.30 - 2.56) 

0. 8 5 - 1. 7 5 3.4 - 5.2 

f
1
I, 

3.1 8 ;t O.Lf9 

( 1973) 

I 

<111..1 ~lGoS' n.::r 

, I I 

1'(l1n\; 0 . 13 :: 0 . 0 3 p m t' (,~'IJ3f:l \ \ jU:l-J '2JD'Il F\ 8 n ~:l.J 0 fd,;e:VI '"J'1'1 0.11-0 . 15 p pm 



10 

s"~~~Um-j n'u u tJ'UL t1 V'Uri\Jc1~ 1d'W "1 1 CiHbrl n -n: {J rn.J/nyJ~Gl'Y~11~C d~t.n1 0 ,067 :!: 

0.024 ppm. (01",8 'i'l-:7'v ?11 rt1m1 4 t>1 , 252 3) un :::~~~fltJ n 'l-f1'4 0,03 2 tb A::: 

0.035 ppm (~1f~ tJ~ U~.:J:J.J1fl £.j , 2529 1 

?onOJ 

.j. 
B r 

0. 8 5 +.- 0.25 In fl 1 ·H-fW 1 'J ( 6 ~ ~ 0)'W) 1. 08 0 .2 
I I .. 

• Ufl1tJl<J'i.'! i 1 0 L ~8"') 0.72 + 0.17l-~**l 1.0 6 ± 0.23 
C**iI 

0.91 ± 0,13 r-'***\ 0.87 + o 15B:*C~U81VCJW (14 l~ O)tJ) . I 

! 
I 

,. 

*( < 0.01) t **(P < 0.(05) I -ldd«P < 0.001) 

!i1Q]"'Ufl'l tJt]~;;)tJ (P . 0.001) 

Se 

0.11 + 0,04 

0.10 + 0 . .02 

0.1 0 + 0 . 02 

t . 1_ 1. I I I 

'lQ .,8'h1 (1.22 ppm)bb !ilf;l1n'J"1"' 'l~Vi'W11 11 . 38 p pm) ~ 1'" Deb (1963-54) 'WtJ 'J'I 

053630 




- -

1 

11 

I

± 0 , 29 ppm ~.J'lnn1'1 \ ~1 ::f,18']..' 

~1~ ~ft~ (p 0.005) 

• I I '---.~---

B**C*+. 0 .20A*D n n 14\,'W11 (6 L~;)~ ) 0,68 1.14 + 0 ,2 6 0,09 + 0 ,0 3 

D B** ufI1u;m.J t 10 ~ &1 8'\..1 ) 0, 81 + 0. 17 0. 84 + 0, 20 ' 0, 09 + 0 ,02 

• 'lJ fl 1 UC~U (14 I, m.l'w ) 0,87 + O.lSA* 0,93 + O, 1 6C* 0.1 0 ± 0,02 

*O? ~ 0 . 00 5) I ** (p ,,' O.OOl) 

llfi) 'I-1U11 ( p < 0.05) 

http:0.170.84


~1n -.1 -M 5 'Li t 1wnv<lbL~ '1i,'W boV t'-lb A ~h]rl1 V1 1 ~ O"l~1S ;'W v 1 V11nLrS'lQ lbE"::t>"h.J (pptTI ) 

~~~~ '-I1n \VI~n b~ 4 ~~n" R 

----~ -"-1 ~ , 

I:l l!)ri Lii\J 

0.77 ± 0 . 17 0 ,89 ± 0 . 140 .7 0 ±, 0 . 15 0 .7 5 ± 24~J'i:~'11'l 

(40 ) (41 ) i (3 9 ) (36) 

1,94'W1J.,~(,) 2 ; 6.7 + 0 . 66 '2 , 5:i + 0,90 6 , 4 ± 1 . 51 

(F) (3 ) (1) (3) 

2 . 86~'l Wrn 1 . 7 

\.l}J,f1v 3 .85 

<J 'lVl'l ~ £J

., 
1.,\ '3n '1 f'll tlU" *~n bf1b3JtJ 33.17 

26.99;:{V'I "41 ..,
, ~n t tJ 28.3 1 


VltJ1'I.J3.J 

I'" 25 . 84 At' 24 . 99 

'l: FI(
I 

1.,\ 22 15** 
'i; f1 t"..! 1&,:: &~~ A \l'l..l~ 

l ~'bb" :; .3.1 u i( ~~L~ :: ~ ~ U ) 

Fl'.,j;l..l 9 22*** 

, 
bb ~ S1 ~ 677. 13**** 1529. 16 

26 , 44 ± 8 .7 3 

17 ) 
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, 

*D'lWa~ntF1 ~ ~)tJ f) 'l'~'l ~ '\ FI l U .,. ** 8 'l~''l ..- 'i AU~
** 

;'l'1 iY~~ 500 nn. J-Yu i of,J 330 nn i 'l ') 1'l"lP1 371 nn 

n'l n L:t:i~n;\. 2, 0 fHl t n 'lnrl'1 t Y1~O:HI LtO nn ~'(..j L.rt! 4LLO nfL 

, ," ,-JA'lu 'W gO nn. n'ln l j:jm{l.J 320 nn. n'l n~ f'l't'\.!64 0 nn . 

n'lntt'J 11-~Ci.H 80 nn. <dil 'lJ u . 40 nn o ';''l'''1 \, ~ tJ ') 5;> 0 nn. 

, , 
1J,\" :3'l~ 50 nn . (5%) bb';:3 'l ~ 3 'r'l n , ( 3 • 9 5'Yo ) b~ ~'4'l ~ 

< 
60 ( 2 . 95 ~~ 1 

<; 'J1~ 1000 nn. ';1~ 760 nn. ~'J~ 20 31 nn. 

, I 

**** 	(J'l 'H'l~U';:3'l~ n <n:ri,l m!\.J 175 nn. ~'\.,I 75 nn . . nG'iV I'W 250 nn. nO ~I:: n1-.J 10 nn 

Zr.O 5 nn. MnO 10 nn. MqSo" 5 nn. CoS0 300 KI 20 n1~n ';~;j.J.. 4 


CUS0 2 . 5 nn . Na se1enite20 nf..'I.J

4

.. 
Yl~~bbM'1.W~R'l8~I'ltJ8-1l Fi ~ 'l bb'W :: 'bbn:: lLl:: ~n ,; MOl 0.6 :t 1.5 p pm 'l,.j~8 1 ppm\"::~'U 

£:hm''l 0.6. P \ ·f'i'J~'l'i rl~L fl::lbn::~'-I 't.l 'ln 'Yl iHl\ Ul.:j (Underwood $ ly77) 

ri\Jt ::~'U'i'lu ·Hlf<l4 '1 'W b~t''-1~n t I'll, ~ltJbba:: ~-Il ~'W ~ 4 ~P1 (&11 ';'l ~fi 3 U iN:: 4) dbJ., :::!J'l f1i, 201] 

Y/ b~i11 t>1fln'l ""''l'lJ r:w 'l !)l '·,18 -1 blO1 ,;1, ~~]<J 'l ~'1 'l '; ~~tJ .:j 'i F1H~ 'l tJ E1'tl~tfm n bVltt'n '\h'l nJ),;!' 'l 'Vif; 'l n'l P\-

Te ixeira 

, , 

D!J'; ::Vl'l 1 ~ 2.50 f14 3.03 pp.. 


~) . 86. 	 pm 

3:m8'H~(iJ~ bwtH O . 086 p orn (Murthy bbiil ~ Rhea, 1971) 
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I Iun 1: mY41,J-J'I-'u'l\J)..! 

?G. 9 9 ppm.r'1'l~f\J'iAt'U~r;J<14 b{j\J 22 . 15 '2J'H '\I'l'\.j~ g. 22 ?pm f1u~nr,]14n'lj b'l'!) 1:: 

'J~;lJ1r!'!u~51 v.wi l i'1 41,'\J1~ ~~1ri''\.j lQI\J 0 1M1) ; Ej nbflL rJl J-Jbb;S1t;1 50/., u1H1)bnt'IJ· 

nR:: 1529.16 ppm Pl·u.J~h~'U 

•
) ::~ 114 2. 2 - 79.4 p o (Horowi t z 

o , , "' .... 
n11 ti811~~ 4'11:;;n i'i\J £l 1 1ilf1[1 4 UGl4 

Kidder I 1966) 

• 

http:J~;lJ1r!'!u~51v.wi
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.. v 
rm,J rJ ca V!tj 1 'J nA14rjCl)Vlt.!11 \J ~ 'W fJ'a HllA J f1 'H.J f)~ r-J'k' 

* I '~---- ..-.- 
A*B** "* .R** 1:n 1. 38 ± 0 .39 1.14 + 0 . 29 ' 0,96 ± o . 24't 0 . 83 ± G 1::>' 

(40) (40 " (39) (36) 

W]-:1 ~1>l 38 , 4'3 • 5, 9 34.34 + 8,45 19,,3 50 , 51 -
~ 6 ) (3 ) (2 ) ( '2 ) 

Vi<IJ 
.;:~ 

1 Vl:lJn 47.85 139 . 15 

'W~ ~ rh'm 56 . 95 

81 'H1'I!i
" 

'J !Jn1 fl 514 . 70 6J n'ifl~ 505.00 1mJ'\..! 313.27 1 ' ~'i.! 286.1. 
If'lt'kl 493.40 i,ln~Fl b~tJ667 . 47 

t f'l'W:IJ 317.39 1: fl~'I-! 611 . 80 

It. 
I 

S1t;l 9663.29 9968 .29 

tit!. 52.46 + 8, 33 50 67 45.18 48 . 8 ± 19 , 26 

(7 ) (2 ) (1 ) (4 ) 

** (P <. 0.001) 
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We Do'trell 
T 

1 8 76Q Q ::;lL ~ V1~n1 nI1 1;]5 1 ~.q: OJ~'..'l 1 .nU11 :I-J NRC (1971) 1 r;)') 1-1 ln tl"'l1 

1 1111AjJ~'l1:W ~.H n1.8-l n ::;~ 40 :wn .p)mYl ~~ 1 ~ 1 nn. ~fo 40 ppm 

,.J;' ..
611. 80 "'d ..'l ~ ·.:m'l1 OJ1~1 • <;J f1 i. f'l e.fU. :: :L11 ffi 106 ppm 

<:11 '1'11 .;'\.(i:ntJiW~~-1 n ::~ 317 . 39ppm ~mb~~·nrd~fl't1'l0l~ 1;i''U.r4 n ::;~ ~v b~;S 1fil 

I I I I . 

H. fl::; n\.101 U'l.J1~umn "'14 ntJ:w 1 mtn M80ltJ . ::W:l1..'l 4 5 -68 p~ n: lifu ~nf]m 'l'J 8·Hr4n ~~"l.'lJMl) 

I I I , ~ 

~J1 4 8U ', ~ i.tJ~'\.Jfitl5'r1 S'\l';<1~rnJ :!J 1 tv..fI<:l 4 84n ~ ~1.~v •t!'\..\ 'pH 't.l ~'j.J<!l 4t1·1b~-ru ~:tJ' n!.V84 84 n :: ~ 

1WlvOJ 1 ti1;~n1; (Sousa , loe.cit.) 
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(ppm) 

1 " • 

·1 .". 
~ q'n! mJ 

~"8~'l -l 
! 

( ., , 4 t ., ' • J 
. " h 

0,13 ± 0 ,0 3 0,10 ± 0 , 03 0, 10 ± 0.02 10 .10±0. 02 
I I 

(l~O ) (40 ) (39) j (%;i 
I 

0,04 ± 0 , 02 Rutl 0,04 ; f'lu~ 0.04 
(1J , ( J 

( 6 ) V!£!d 'l tlUO , 13 0 . 08 WlI 'l 'llt-lO , 12 0.081 
i J,ri'~ (1) r tl 1 (1 ) 
I 
I0.03 0,04 

0.46 I 
I 
t 

j 
1.06 0 ,9 0 

0,62 

0,32 0 ,9 7 0,85 

0.43 

13.96 39.56 

0 .335 :: 0.072' LL .HuA n . 0,98
(6 ) 'VIfi} 

~ 

'l Fl'Wf.1 
;0. 61l 0 .84 

bI.U,," 'luij rl o 25 ' , I 
~'l £J\J 

., 
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I I ~. J ,., I " ~ 

0.13 pam ~ {h-lti'W"lcr-nml ~ru 'HJl-l'flil~'Wlf')u~mJ 'WIi1 'wNhn rn{1ri~~mJ~HJ'W Ill .:> 0.12 

o.13 P?m e:JU"l4 1 ~ ri~ "l;I.J8" t w~ 1 9J 8~~~ib 'fJ tJ ~.{1 , 'WW]~"l h'WQbb ~ ::'m1,j 'ltl'W'U'Jn sh 1i Vrl"l ri\J O. 08ppm 

(Conrad bb ~ :: t1c Dowel 1"* 1978) 

, ... .. 
~:: ~!j,)"l4 fl ~Lb'H 'l-U'Yl ~n~"l til bbn R1-J 

~.'IS"lfi1t1'rJ1n';"l 0 .05 ppm 'Y1° 1"l.;~01 {b f}\ h~~1Vl51 ~~dltJ3-l 

'W:l-J \ f1tl!\J 8"lm HIUf'i"'1,"'t n iF! !L ~ :: i: f'l'W~fh'\ ;,)~-l dJ'W b'I-Y~ 4 fh A SH: 1i1''U'~~!. \4v~ L~ b6'I!\J 

0.62 ppm 

m~'1,Gl~r v'U t!<2tlih'lltJ~Q)~~ ::'~ 114 13,96 ( m'W !'L W "l1' fJ4 39.56 PP:!! n n , ~H't~ "l':l 

r..a HJ i)4n'l ~ ".l ~ 1'l"1 :: ~ 'WZJ.,n~4mU"l VOl 'H)~f'l. :IJ'Jn b~~n OO§ b tluJ..Je:J~n:'"'J'14 

( Cary bb ~ ::l AP':: , 1967) 

.... .... I ~ ~ ~ 

0.15 P m ~:: ~'U':'J 84S"l ~.. ~nn'1 4n'W 0l1 :l-Jv "l !J ~\l'jA' n"l bm.J11 I.bA:: ll lE,ln "l ~ 

§'j OJ~ 1.38 :!: 0 .39 ppm bR:: b \J~I'J'\.J lb\J <'l4 [;l1 a.lm'J ::~ "l..:j 1 L-i'.J 't1 .}·Hb~ 4 

o~'h~~ :: o)'U 0. 13 ± O. 03 p~ m .. :: vl'U QJ C4 5 1 ~cl~",' ",A4dPi Ol'WV1-.HH fI 

http:Ol'WV1-.HH
http:ri~"l;I.J8


:19,83-38,1+9pr 
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