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12 pH {I[ 6-9 

13 ;@.; 7-'f!lm 50 
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15 1il: ~ 15 

16 .~, ~ 20 

17 ,g, liA 1.0 
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f"¥~ ¥5W! ~1WI3 fllR{il ~~~f.ll::t&Xl:t£{Jl:fl 
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3 -~- ~ 0.1 

4 -~- lM 0.01 "$ IDJ ~1::F l3tfi6I~Jj( f-IF:f& D 

5 .i,1. ~ 0.1 

6 -~· t{i 0.1 

7 -~ * 0.005 

8 -~ f.] 0.3 

9 .(~. ~ 1.0 

10 -~· f!J; 2.0 

11 -~- -m 2.0 

12 pH Hi 6-9 

13 ~11~ 30 

14 1t~rla$.:11:( CODer) 50 1£.'frlt7Jc.~. f.IH& n 

15 i\ 1kt 8 

16 -~ ~ 15 

17 .~, $; 0.5 

18 :orm~ 2.0 

19 iHt~ 10 

20 .~.l\1t~(k'J. cw H) 0.2 

.L\iwf=&~J<t!l14t.~tm )~?! $mt.~t 250 

~l'}j(:fi!:;( l/m2) 
~1:7k:i:it:l1{iL:R-~ t5~#1fll':t&~t£{Jl:fl-~ 

.L\irnt!l 100 

4 .1.5 x>t=ff.ll=~*lf•Mtt•J.a1:8"J?'i7J<, ~tJIJr::;$:t-FrtH~. if@~-fr GB 18871-2002 8"Jm)E o 
4 .1 .6 JJ<?"Jm•t~l=•r.&li~OOjsffl=fili1il.f=~~~!Ff.II=JJ<ii/Fi'hi=f !'ti1:~1"'~~?'1f.f.II=;J<:I:8"J'tW1:5L o tf!'ft 
{.il:f'= r~~~!);jf.II=7J<1JUH:i:i!'ti1Jrf'=~¥i?lf.II'7J< :I: , ®!fJ{i\:( 1 )~~WJIJJJ< ¥5~!1o/Jr&li~1L~h;J< ?5~!fo/J~(f£71< 

tm~r&li,#~*¥5W!e¥?tJJ<~m~r&liffo~ft)EmaA~~~8"J*•o r=~r=•~•*•m 
-~tmWJJ'J--t-Ift: u o 

iEft~~~f=~-~flit~f'=M#~~f=~,~~ffl~~-a~~·*~/F~fi~002~~-· 

~~~.R~F~aF~B<J~ll<m~~~m~B<J·re~.@~fim-~m~a~B<J~F~B<Jr&li~ 

{i, #tti:i\: ( 1H9"!:~7J<¥S~•~m7J<itf.l~~~l.i o 

(1) 

5 
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50%ttl.1i" 0 

4. 2 . 6 7c'=( %~4o/.Jf-l~nt~ll:~lHEimJfJ=f.!¥J-1iLF£ ~~?Ffll'~ il'Pf'iffj =f 1f!.{ilf=~¥HHII:~iitt~rmm. o ~ 

•m~~~~•~•ett1f!.~~~~~m~• . ~~~-*~~m•~••~~*~R•~a~~ 
•~••~.*~*~~-~~m~••••~~~ft~ma~~~5~*~0 *'=(~•••~~ 
:l:f-ll:$:.~1l<J~~, ·nJ ~ff!H!Uf'J7Jcf5m!fm~rt;K!if-I~./&MJ.ra9-~-J--0~ o 

~~Faftffi~-~~~M~-~I~B o 

5 j'5~~1l[i!J!IJJ'i* 

5.1 5'5~~1i[iY!~(fJ-f&Ji* 

5 .1 .1 xtit21rf-IJ:a~JK*«~'=t:.EEI :.~Kf$. £~~fH8~iJ!IJY'J~!fma9~~. :t±i..W.~a<J¥5~1Wlf-ll':fiJ!:OO:t£w.~m: 

h . ~•*' •~~•••~.ili~•••m~~o ~~••maM~~•m••~~tlmt5 o~ 
± 
Jl.!.i\ 0 

5 .1.2 kJT~•Mtu.ill*ffHt5~7Jffi e ;~Jilll:~~Jl!1.N!>~~5E. ~~t5~4mf-ll'a e 4/Jll:ft£•*. #.5.7Pf­
~HIH1 t¥J l!a~9='·C.'~IXX.I, ~iiEiifk iE1it:IE1i" o ~:itk~lf 1E:~:ti:~¥5-4o/.Jf-lt::fi.t ~ i91~~ ia:* ll<J~>Jt Iii 
~~ff'mf*1?1t~.:Eif~IH1 ~.mJ;E c 

5 . 1 .3 x>tit~kf5W!~fll'1id'N<£.llH1'~iJ!rJ~!W!~ , *.WH>tiBl~**, *ml*1f*~:Sl.Jd~lHI{r~1Ht*~l~i1 

ll<J~~ttl.1i" 0 

5 . 1 . 4 it {tj:lJ.l~ IDHR ll<Jtff<~ , VJ ~ J:E :t!V~ ~1td15 " 

5.1.5 1E2Jr@:f.t(~~~.*Hdf~{~~%i:iY!~ ~J1.1.J't!~ o<J ~Jt;;;£ , xtfl~75~l5C.l1HrOO:iY!~ , *~#JJf:~ftMiV!~ 

le*o 
5.2 7}cp;~~.YaiJl~Ji* 

Mit~N$:*~-~-~fr9MJ:E*ffl•7ffl~fr9~~~m o 

~ 1 l.k5-5~~~1.ftil'l~1n!~ll 

,¥~ ~!4J!~Jffi-13 1Jr!ii-lf£~f1F 1Jr!tff-lf£t11V% 

I -~- t! ;j(~ -~-t!B9~~~ i'i!i~®~la.1t-:..:.*~M-=:.JJ#?B'tYtll#i. GBIT 7466- 1987 

2 t-::fft~ llc/IIJ: T-::fft~~~~ :::. '* ~ M;:-.JJ#?t j{;J'(;~ #i; GBIT 7467-1987 

ll<~ ~1¥J~l~ r = JJJ!J5?t:YtYtJJrU; GB/T 1191D-1989 
3 -~ ~ -

*~ lll'fl~~ )<. :tfi JJY: .:r· ~ !& ?t Jtftll j! GBIT 11912-1989 

71</IIJ: iiil'l9~~~ ~ nt$Mt Ytft1Jt it: GB/T 7471-1987 
4 -~ m 

*~ ~ , t$, -m , fiia9lJHE 1M :r-1!& t&?t Jit:JltJ.JU! GBIT 7475-1987 

*~ m~~~~ * :tfi J.&.: r P& ~& ?-} YtftJt 11- GB/T 11907-1989 
5 -~- m 

7](@: fR(fl~~~ iliW:WJ 2B :$1-J'tJ't&rt GBIT 11908-1989 

ll<~ ~B~il~~ Xll.ntJ!*?titJ'tJt#i. GRIT 747D-1987 
6 -~- ro 

*~ foj , i* , ff} , iljtf<Jlj!~~ DR =ft& t& 5} J'tJ'tJt1!. GBIT 7475-1987 

*~ .~,jRB<J~U£ ~ ~ -f·P}l !& ?t J't :]'{; Jt 11- GBIT 7468-1987 
7 -~ * -

*~ ,g3R(f.JllU:E ~tt~iiJI-:i1~~mN~.r! ~M?}J'tJt[lr! GB/T 7469-1987 

ll<~ foja<J~~ 2, 9 -=Efl~- 1, I0 $~11U<?tJ'tJ'GJtt! GB/ T 7473-1987 

8 ,g, iM *~ l1Pl a<Ji)l~~ =~£~·ft-~Ej3~~?tYtftJtit: GB/T 7474- 1987 

*~ ~, t$ , ~, ~(f}m~~ ~7-l!&l&?tJ'GJ'GJtj! GB/T 7475-1987 

7 
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Jf-% 15~~~§ :1f~ti>l1M; f* )j~~tF!i~-% 

.~, if 
JJ<!ffr lfa<J~Ij~ 
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6 ~~~~-

6. 1 *li-Fft m !!-~t;AJ:A~if~Jf<JPF~ilfl:!P .±!'f$1'1 fh ~.Yil:'Sf~)}([o 
6. 2 t£ f£1PJ ·m l£ r , E~Jll if: .ill'.~ Ell :it~ *1-i-F fltl9 75 ~ !lmf.lr5~J~ iM~ * , * ~&,I!Ht~ -f*iiH5~ I5Ji #! 
~»>E.i.E'Ilt~1-To ~~VF-i*$flt£x1~m1U1Hi"Mr1f·r.tf&lltat, PJVJm!l;m~Pat*=*F~~W!tlB<l~-*, ffjg 
!fttlli: 14~ 751-T :;tg ~~ :f.f-%f.I~PXfff-tt t;A .& ~:tnP: ;f§ *VF~ -f*!P ~ Jm it nffi: 8<1 f& ii o t£ Jt JIJ!. iJ!:nffi:f£;Jc~ f.IF 71< it , 
14~~:i::ff :1f'llt~1tli<J'~t£T, Ell~li:19:~8<J~~-Fr:~f'fi, f.IF7Jcfi~f.IF4:.il, fJ;;*li-Fft~J.li:, ~~ 

*~·!lm¥tt*•*PX~~~*4:.15.!1m£tt~-*PX•~o 

9 
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fJf1 ~ A 
( ~!.Hi?:tt IJ1HR) 

*• ~~~~ ~~*·~~~~$ 
A.1 n)1r~J.I 

tE pH 4.0- 5.0 a<JZ.,~-Z.MWJ~{Iflft .ml: ~.&if 1 - (2 -PltPJEfM~O- 2 -~M( PAN)fJ{£a<J:9fdlf"F, 

Al3 + -l::j Cu( II )- EDTA ~1=-Ji: -.li~~. &J.W:;r.t:;~ll"F : 

Cu( II ) - EDTA +PAN + A13+-cu( II)- PAN+ Al( ill)- EDTA 

1=..$t 4m Cu ( II ) - PAN PI~ i\ {jj $ ~ , f-f.l ~ 4:. - Z., :l;R ;k :.tEl &IJ )E 7.k ffi ~ ~J ~ 9'-J ii] , .b\ mJ fB] g; 7JIJJ ):£ ~ 

a<Jftll:o 

A.2 -Ttt».5;1tpt 

K+, Na+ ( ~ 10 mg), Ca2 +, M!f+, Fe2 + <-* 200 f.Lg), c~+ ( 125 f.Lg), Zn2+, Mn2+, Mo6 + 

(*50 f.Lg), P043 - , Cl- , N~ - , SOl-( ~ 1 mg)~flft 20 f.Lg Al3+ ij{Jjj!JlJE o 

Cr6 +Jtlii:J:l25 f.Lg fi1J:ffftft, Cu2 +, Ni2 + fttF!t, ff!.iEJJilA Cu( II ) - EDTA 1W, JtJJilA PAN. 

jj!~ 50 f.Lg Cu2+ JJz 5 f.Lg Ni2 + )Cf lfto Fe3+ fttFli, JJilAmtr-.rfil.~PJ ~ Fe3 + )Ilif{j;J Fe2 +, }AITffy~~T 

lft ,) F- Ej Al3+ ~.$t~lH~,JEtt9!~{t~, JJil.AW!Il~llJr~~Jtflft o 

A.3 n)1r~~mmiE 

:zfi::1Ii*iJ!~5Em:mJ:1-J 0. 1 - 0 .8 mg!L, ·ey Jfrf±t!?. :~Uj( , ±i!!."Fl.k, i:.Xffl;j(ffi. ~!>fH3't~a<JJ.~jj( ~~ a<Ji!l'J 

JE o 

A.4 &H».If'F~f* 

( 1) ~T~t&:fr:Jlt:JitJ:tit o 

(2) lW~·L' ~JJf&:tf o 

(3) Iff~#: ff(-f)(:BftJJH.5V~,ij.:f51JWTI1Sl.fi .¥JM5E Cu a<Jlli1!Ift.~~ o tit*: 324.7 nm , ;kti3 
fat!~ : :'2 '={,- z., :JiR ' ~ :lt&t€l 0 

A. 5 lit1l!J 

( 1) fgf~<-lt*Hl : ftlJifflf*JfX1:iiHtiHIB:#-1£1it!Bi: r~H~tt5l:it 3 d J:Jl:a<J KAl( S04)2 ·12H20(AR) 

1.759 g, ffl 0.5% H2S04f§tilfif~. :#-JE~~ 100 ml, JltHl13.JS 1.000 mg/mlo 

<2> mt~mf~m Hl: ilffi JfJ nu , .m o.o5% H2so4 m~~fB.fjfiJt*~~~**~· f~.fOC :1>1 * fB 
10 f!g/mla<Jf,f>fi{tffl~ o 

(3) 0.01 moVL z., .=.~IZY Z.,~(EDTA)fii:til: f*J[lt.Z. .=.JitC~Z.iMl=flli 0 .372 g, fii:-T 100 ml J.k~( f~ 

JflBt~~ 10 1:g:) o 

(4) 0.1 mglml ~fii:~: f*J[lt.ffi;tGM~:#-iflit!Bi:f~-H~:Ii.tli': 3d ~;..t_ta<J Cu(N03 h · 3H2 0 0.039 g 

ff¥-T 100 ml * 9=' 0 

(5) 1 - (2 -Plti!lf-oo f~O- 2 -~re} (PAN) : 0 .1 %Z.Bmtilo 

(6) l.~-Z.M~f@t{l:flf§~lt , pH 4 .5: f*~Z:.rflf!li( CH3COONa· 3H20)32 g, mT-~jl;j(t:p, JJJl.A?;Jc 

G~ 24 ml , ~~~ 500 ml, ffl pH ifJJilL:J~{{t o 

(7) Cu ( JI ) - EDTA~~: 11&~0.001 moVLEDTA7?§7~50ml -T250mi tfH~mi:9=', JJJlZ.,~-Z.~~ 

10 
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!Jf!Pmr~(pH 4.5 )5 ml , 0.1% PAN Z®:lfi~ 5 ~, :ba~~ 60- 70 'C, ffl 0.1 mglml WilrfHrhti;E, :3?: 

-~~-~-tt.M•~~.~m•~~~fi.fflW~ ~•~~¥*. ~*~m~o *ffi~~ 
Cu( IT ) - EDTAiit~, 4& ffl o 

(8) 95% z:,~, :5HJTM!o 
(9) .=.~~ :/9t, :)}:fJT~o 

(10) O.l % .Ef £wM.i!iJ'I<J 20%ZMru~" 

(1 1) 2%M!IHmrito 
( 12) 5 %tfi::l;{!fn.M:i~H~ (JitiifflBt:£JU~c ) o 

A.6 -$-~ 

( 1) *FJ1 B<JJ:mtil:J!! 
Jl&Jj(.ff: 100 ml r 250 ml ~;.f>Ft:p, }JJJA HN03 5 ml, :ff-T!:l!~t& f:ij!}JBlf, 11im~t~~~U 10 ml at, :bll 

A 2%a9WMm~s ml , m~tj!}ffitf. ~.3H'i.:P o *'Fffi~. :ba.As%tfi:~lfll.~ 10 ~. ~~ 100 ~ ~ii 
Jl 9=' , fflJJ<JE~o 

(2) ·~Ara~¥Jiff11* 

?tUfUHtii\*F o.5- 30 ml( it Al3 + ~so p.g)r 5o~ tt~/lf~, :hnA 1 ~s .m~~.iii.J'~~ft=IJ. ffl CI 

+ l)~;j(~~~~mtl~~, ~J§f.iX?'X:bllA pH 4.5 I'!<JZ:.~- Z:.!I£Hjl;j!_lf!Pmiil 5 ml , 95% Z:. M 6 ml, o.t % 

PAN m71ll ml, ~~a ftE~:bOA Cu( II )- EDTA miil 5 ml, fflJJ<);E~~~Ij)Jt, ~->] " :(£~ 80 <t:Jl<mr:p 
:bO~ 10 min , ft~~¥:71iit, ffliO ml ==~~~¥!& 1 min , 'Mt~:5t.Fzf, Jl< ;flH~ili!tl o 

(3) ii\.a<Jili!tl}E 
rt(f){ ~f~J:fliJV~JH5 1JWi1 {~ ~ ~ :ft 1.$. IfF~;$ , i9!tl J£ 71< ffi 9=' t¥Ut'~ J!& :JitJJt o ili!tl JE ~ * Jg 324.7 nm, 

M'IW~J:t 1.3 nm, ~4,-Z:.t)C)d~ o 

(4) ;J:SU!ftfl ~a<J~iffiJ 

T-7x50mltt~'lf rp, :bOAfgf~fi~Jti~ O, 0.5 , 1.0, 2.0, 3.0, 4 .0ml , ~J."F~ff::IPJil-t.1M 

~o r.f(iJ\t{la<Jili!tl.JE*'ftfjjltl~J!&:Jit}Jt' Jf~$HffiJ!&:JitJ:t-fgiit ( p.g) ltll~ o 

A .7 H# 

p(fg) = ~ 

.i\9=': p(~)-fgi¥J@i:l:~lt, mg/L; 

m-JA~ff£ftfl~ .. J:~1.{'t:f-¥J=b rpfgiit, p.g; 

v-I&#B<Ji*-fH. mlo 

A . 8 ~if; JJUO ifUil J.l 

(A. l) 

;\-f-~~:¥:M~ AJ3 + 
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B . 1 n~!fflt!l 

II# ~ B 
(~$B1i!Jf;f~) 

71<~ tgl'f.j iJIJ~ ~tmUNa-~ilFf~~J'tit~!(ICP - AFS) 

·~~~~MftW~~~~~-~~~~~~-~ft·o ~-~Btt·~~~*~~. ~MB 
~~-~F~~~~~-~~X~~.~-*~~~•m~RMo tt#~•&~~~~~-~~~ 
~, ~~lij{~ , ""{§;~ , ~ -T~~~m-g.~~. I!P~IRJ~~o ~~~1*:k1f!PJ l!s 6 000- 8 000 K ~i'iti 

&o ttM.MM~~M~~~~*~H~~-~---~*~·-~·A·~~~:k~~ . ~~~ 
~£*~~·~~~;k~~--~-~T~ , ~~.-~o ~~ft·~~~~-~-~-~PJ~M 
ili~~ftM.~~·-~~~MftMPiffl*~ttM~~fi~~~~~- o ~~ftS~W~~~M~ 

mt-T~Itfl"JC . ~t-T-ttm~*1itt~ . £:!P 'riJ~1t&rJ~~fi~~:JG-~~ilo 

8 .2 -TttR.HljiJt 

ICP - AES t!:i! 'M'f.¥~~-Ttft:k3&PJ *:1-J~~: -~~ft··'f-tlt, 3:::~·EH'i5~~1r~5fllitf~li~ 

T-tt ; ~-~~~~Jit-.:Ptt, ±.~-E1.ffi1t~-Ttft, ~~-T tlt, ~JJ!Fftft ~Ed~-?~HfiJ-TtJt •• ~~~.iF 

*t1Tu~~~~T-11t11.Uillt?&*7f o ~-!N:'tllfl.5L~, &Hv'!-T ~~1H~5¥1lfJtiEo 

4*·•~-Tm-•~~~~•~w.tt&*m•~~1tW3&;~X~~~£~~~*•m•~ 
•*£~./.t~···~~~~F~-Ttlto M·~~-Ttft~·~·~~~~~£-~o 

( 1) £~jC·~Ttlt: fi~~~~f!j:~~ili.-f!.Iff~~. 5t~PJ~~ ICP - AES f!~T-tft~J.ill . 

ffi~~·*·*-~·*·~-~--:JG·~~-£~** · ~~*S:kM:JGa~T-tJt~3-ao 
;lf{ B.l 7tlili T#i~~~·iE~i)(~*:t!T~*r~±.~fti~-Ttlt o 

~ 8 .1 j[;.fBJT-tt 

i.I!.~~J'C~ ~~ JE iJii tU run -TttJC• 
308.21 Mn, V, Na 

AI 
396. 15 Ca, Mo 

(2) T-tt~tltJE: tltiE5G.faJ T-11t~:1Jf!1~$. 1t~'M·*·~1.fi!~tMVY'JHJtPJ~i§i5Ga~J~ 

ilifi~~ , f!!1lff-¥~1tJL_§_~i71 Ail\JriJ~ 13 ; ~~[Jl;JCf! (lf~fll~ ~:ffl'im~~ll~¥~·**§f~~tff-rtEM 

~)~*+*~A••o ~#~f!~~-~&~~*~~~w~.~-•~m•-Tm~1.ff!,&#~ 

-~~M·~-~~~B . W_§_R7l<~&~~*~~-~ . ~~~*fi~. ~rtEM~~~~I~~ 

~+*•~~; ~•~•Jt_§_§M~#*m~1.ff!~w•~•~<~~• · •2~•w•~m~&~ 

~).&-Ttt.¥~~0 ~#r£$5G~-Tm~ ' PJfti::ct k, = o·Q~ 0 3J<{~T-11t*~ o ~~ k, ~-'f 1jt_¥~; 
Q'~T-tJt:JG# :ho*tiT~~ ~~:I:; Q ~*:tJT:lCa~~it; Q, :1!-T:tJt~*~~:lit o Jmulf~$J-.¥7tl e 

~T-11tft·~·~·-~*fi:IG··*~mWM~~Q',~-~~0怠嘀⸀ I~­
.#.mS~~

-

o -~7l<~±芃 K ~.~.~.Th~ft·o ~~ . PJ~-~ffl~U~tt 

•&M~-*~~*~-~~~~--~5fll~~~-JEftJt~J.f~f~ffl-o s.3 :n~tr.J~mm11 *1J~~ffl~*·*~~7l<~M}C···~])t)G·~-~-~o 

( 1) Mm~5G·: *t 1-t . ff~Jmu 0 . 45 p.m

l
r
e
.
l
m

~:JG·�ՠˠ

12 
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8.6 -HT~ 

( 1 ) ~ J'tt Ni ~Hlll 
CD i'J!~~mfrfl~Jl;~: ~£*~Fo:\L IW5m:i1 0.45 p.m tm.Jm:i:t}}tt, "if. ~i9J:fiftB<J so- 100 mi M~, q~ 

~r.fi~-f*.fJt(!<Ji.J!;~ftffH I + I ) f~~mriH~lffii"il~ pH <2o J£7](1Jt~:imAf~~~*!i~¥~ I%o 
@ jj!~JE:JG~.~-:1:: ~-J-E-f*fJt8~~~~~(¥57](~~~1f~B<JBJ~7](~, !1!!.:-&7](§?1.\i'JL~ 30 min 

JIR..t~~r.bt~$:51-)' :bUA( 1 + I H11Jml~.:P~7t-(~_m~~1*fJtmUE' jj1j;·~ 100 ml *f rl'll :bu 5.0 ml1itfj M) 

Xf~~fi~~~mtm.•~-~~-~. •~~~~ilifCtt&: ~~re•••~fM>~~~~. 
&~~ft~-M-.-~~~M·M~~~d·JE~~o ~~Fo. ~AM~*f•ft- . M~A~a 

*··~~~~--~~~ftMmMo ~-~ffll](JEW~~~~i*fJt. ~M-~~5%8<J~~D~o 

®~em•:•~~~ffi~i*tJt~**ffi~B<J~~~-~~~a••o 
(2)~~~1j}.E 

•Ni~-~~~~&~am~.~«•~~I~••~#~.*~«•~m~M~~~~m2. 
p;rJl~tl.Ffl1tJ5, 1$~~&~a~~J:Eo fll~ffjj(d!:JT-tlt*•?*~JET-tJtc 

8 .7 i.t• 

( I ) 111~~ SU\IFuB9JG~i9l~JEfi{ep.1>J~n~ 9='~5C~B<Jm'tfit~lt o 

(2) ~n.*~f-f:f£~tl 5EZ.fitr.ilH=J 7 M'~lil~~, J.itr:i4fi1Jl'l2~W~~ i:J~*i:J -1'-~91&a<J1.g:!~t, 

(3) jj!~~~:~t.S:~~Wf=:{ii::ff~·~· 1!i1ftl.!J mg!Lii'o 

B. 8 .. if !fUll ifU1fiJJl 

( 1) : : -t-~~1lM!i3J--t-ml:~f'f~.itH=J 11 ?Xm:!tiY!tl;.i:, i9!~2~*B9:¥: P-1 ffiM~Fr'ft~~.19 5.5%, 

~fa.JffiMfff-ffE~N..1>J 10.2%(~~ B.S)o 
tt s.s ~1'-~~~~Mi~~*F~~~~~Ht 

ji; ~ AI 

f;f-(ft{V ( mg!L) 0.819 

~~~:1$]{({(;) 0.842 

;f{JX>f~~/% + 2.8 

~~~ftM~I(mg/L) 0.046 

~p;j;ttl)(;j'{ll!~/% 5.5 

~IBJ~ftiiU~I( mg/L) 0.084 

~ fBJ ffl ~;filii ~I o/o 10.2 

< 2) -:::.1'-~!li:¥: xtli3J-# ~ ~~ J£ * f-f ~ .ll! 1=r u rx m ~ ~~ ~ , i!@'l 5E ~ * B<J ~ I*J iftl x>H.~F m iii~ .1>1 

7.9% , ~ffi],ffi)(;j"~jfii,iijft.1>J 15.8%; @~$.1>J l03%o ~*:91Jf~ B.6o 

• 8 .6 ~1-~~~~fal--t-~~~*~~~Ut: 11/X~J~~~f:lti.t 

ji; ~ AI 

~~5E~{({(-;) 0.567 

~ P-Jtf-ft{lii~/(mg!L) 0.045 

~p;jffi~tilii~/% 7.9 

l?: fBJfiF?tM~;( mg!L) 0.087 

~fil];ttlx;t{li~/% 15.8 

3jL :1$] @] l& .$I o/o 103 

14 
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(3) =:-t-~®~7tJ11Jx1"7€1~~ 1-ti , ~1-t , itfr.J1Joi, **-thni , 11-f.t, 1-tm~ ~ ttl~, :il!~, a 
1t,~aa~,~•,~m~~,m~~&~M• t5 #~~*~~BT$~••~~.*~•~~ 
!lg;f§M.f,;~(ft{.lfU~ < 20% o 

8 .9 ~-·Iji 

(1) 1~:i!~fm~ 1 h, J:J®i&:f<:rll$o 
( 2) ffitl ~JYf~ ffl ~ JYf1f ~H 1/fi ~ ~ -T $ J6 , ffl 10% ~ ~Hiili M ~ 7)1; !15 , -M Jt.l ~~~!.* 71< fl1l 7)1; , * ~ -=f­

Jj(Jj_~ {lflt)l;' ~J~ i@:~fij;~ 8 'ij~ 0 

(3) ;ffJYf?j!tl~;f-ffr.Jq:t;t;t®:lG~* :I::tliflj , J.nl11:f!P ~ll:?ttJT, Jt.Jt.l 2%pj!J~ + 0.05% TritonX - 100 

m~*~t)l;*f-f*~o ~~£~ffFo.~~?t~o 

(5) :!.!rl~tl~~Fit~~:lG~ , llfffl*5mu 0.45 v.m tl!tlm~5G~~1'.:f4m, ~ HN03 + HC171U~ti1J~Jci , 

*~~~-~~~m~5G•~••*~it~5Ga*tOOmo 
(6) JJ.lt:f1t!ii9!!l.~iif+fr.JBt. 4fJ 10 1-~~ ~-!fl, 1JilV!tl-1-~~-~~ I¥Jl9it£:f-ffr.J , JfJ t:J~~1SCHI'J9 

•••~o ~m~f-ffr.J•~~Milift~~oo~ . •m~~--M~•••••·~£wm•a~o 

15 
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~ ~ c 
!~mt.UM~l 

~~~m••~~~ ••~~**~$ 

C.1 ~II 

m••~·~·*B••*W.ffl7.K~*··~~-~o ~~DttM•~.W£M·~~-~ 
~~r~~~~~~·~~~T~~&m: 

SO/ - + BaCr04-BaS04 t + Crt:l/-

(j\~) 

~~-GMM·~·*-~*·~~~ut~~~~.&m~~ili~-~~Dm•~~-~m~ 
~-~~ . -~-~-~.ffl***~~Dmo 

C.2 -Ttft&iili~ 

~£~~~ - •-• - •.u•~~~•+~~~~~2~~tt.•um•~wmtt~•~~ 
J§"PJ·*~tfto 

~J:EfflJIJ: 5- 120 mg!m3 o 

C .3 iSl.H 

( 1) ~J:\;$j}E'lf: 25 nllo 

(2) -~tilt: R~ 60 mmo 

(3) t:fft}E:S-~~ 0 

(4) 11t~m o 

(5) ~iP9X;~~{&o 

(6) :fil1:*;t.;f~ o 

(7) uitG;tffi-fm!Ut, !:f:l•}Et~~ , tt•J:E:itim~ o 

(8) ~~~~lli~~~***~it 0 

C .4 it~ 

< 1) ~&J~~f~ttmm 0 

(2) ~·~~~WH~(732 ~·~PJ)200 go 
(3) jlt({t~MU{, c(NI-40H) = 6.0 mol/L: :I:* 160 ml f&;l;Jj(, fflJJ<~~~ 400 mlo 

(4 ) lt1t~- iU~¥Il: ~I& 1.1 g._1t$i5, ffl~lt 1 moiiLM:DM•ntm€, 1Jo 6.0 mol/L ii:~1t 
~m•~ 400 mlo ~~~mutmo 

(5) ~·I~H~~~~i!t· : ~- 0.50 g~DWl, ftl-T 200 ml *fl' 0 .42 ml ~M:H;to 14.7 ml {,1(Git 
~JJ<t:f.~A~Ulo ~#-T~L•m~B~.~mfi~*•~ o 

(6) -~~.fff-?lM.: ~I& 1.778 g-~~(tJttlHif!, 105-110 "C~~ 2 h), ftlif¥f-T7.K. ~A 
1 ooo ml~:I:B'P, fflJ.K~ff~f~~, 1ffi?:Jo JltftlUl4iJ~ft-ffi ~=f* 1 ooo ,.,.ga~o ilffifflfl\t , fflJ.K~ 
~mt4il?ift-* 100.0 ,.,.g aml~.fff-?tM7it o 

C7) fM~JW ill m~Jf!J: ~* o.40 g fMill:.Htfl ill , mm-r 100 m1 J.K'P, :McW:u~Fc:~&I.rtr-rHt-Tl* 

~Bt:f. ~~~~~ff.PI~m-~~ 0 

16 
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c.s *~ 

~00-~~~--~~~#SMa~~*#~~~ffl•·~-~-~••*~5-~~no 

C.6 ~-
( 1) iff£iff~B{]~J4k 

~*~J599i.mM"tmW:IOCA 250 ml 1iJ~11ti/P, ;IJo 100 ml;Jc~~. mt o ..t:IOC-llt~li-4, flt!11'~ 

Eg~~J:iJO~:ilfi?t' !!.) 30 ~n J5JfX.r' fttjJJ§"~~tlj~ffl~-~-~~imA 250 ml ~·*&~I m 
20- 30 ml 7}(7J\;7~Ht~mt-&tmf~fH~tl 3- 4 (jz, 7Jt7*~jf A~ltmt~, ffl pH ht~JJ!:!J@:, ;IJO 1.0 moV~ 

0.10 moVL~~it·Writ~~~!ttif~ pH 7-9, .fil.Yihl<~~~f,j~ o 

(2) ~ s tm~m71t~~J~ 
~ JfJl..!::j*iffJ'fH~:ttt?mml 2- 31'-, twiWtftA 250 ml TtH~mL~, ~..tr!~J~~ stmM"tifit{o 
(3) JlfJ~T-~B~tta<J~J~-&~£6!Hl 

CD ~ 25 ml Mj\;~}E'lft;t/$ , :(£Jfl;;~1JOA 5- 10 mm ~a<J-~flil, W:IOCA~mi$6!H.!I!.M~~S~T­

:X~~H~. ~J.t 150-200 mmo ;J<iifmzwa.jij.:P~n~~ !Wll::~ff!!lt!:Aiiff~flU±:s&o Jftffl*;l{f-J.](t;t~­

r, :(£..tD~:/OC-'J'WllliiW4, rttifii:IOC 11'- 50 ml,J,~*F. !!PPJ E! J:Y#it1JoA~£rif~:il!~f:X~6ltm!, 
-~~Wa<J~mliffM~~~ffl .~J5-~M~·:(£~·-~~~o 

@ ~ r!~JJI!~ 8 tl!tfai1$1llo 
( 4) t1Fttlttl~ll9~ifi!J 

JfX.8.Ji:25 ml~~tt~'lf, fi(~C.l ft(!ilfJFfi*71J o 

~ C.1 iUitlJI~il~JlJ 

'If ~ 0 1 2 3 

guMlWtitli~~lml 0 0.50 1.00 2.00 

ll<.lml 10.00 9.50 9.00 8.00 

~~-a-il:/p.g 0 50 100 200 

4 5 6 7 

3.W 4.00 5.00 6.00 

7.00 6.00 5.00 4.00 

300 400 500 600 

fi314i-~~Jt~rJ1JnA~~.wt~~• 2.0 ml, rm~, W:bnittit~-?m:mM 1.00 m1 m~ I no 95% z.M 
10.0 ml , tm?:J, JL.f!P:/OCA 15 'Ct;Arft;Jcm~tttp 10 min , J~iU:f:lffl-~tlit~:lt~~(...tfzf )~-~fi 

jtz.matt~<r ~ )tt~c~m~~·ttJ£;Ettm~Mrt). "jf.* 2-3 m1 ~rt~. ~!5~tl!tit{~•:fE tt~ 

~a:f:l o r?W:* 372(~ 370) nm~. ffl 1 em tt~llll. t;A;j(:;kJ~tt, i!J!~ }EJ!&J'Glto VJI!&J't.ltx>t-Mi~*:lt 

( }Lg) • ~~J;tffiflllti~o 

(5 ) ~£it]~)£ 

I!&JfX.~:I:t~M:J]la<J:W£mM<t&J.tfij;a;J-JfX. 10.00 ml, ~tt~at, 1lR 2-5 mi), 11-r 25 m1 J!!t-~tt~ 

~~I iJOJ}(~ 10.00 ml, t;Ar~~!JiJf,jflfltJ~Il9t~~J o 

J1JfX.~~JJI!~~s?mM"~it{ 10.00 ml. ~~i!J!~J£. H.ili-fij:1'-~ray19f1nm:~~-(,..,.g) o 

C.7 itJJ 

p(H2S04) = [ W ~a Vt- d ]. Jnd 
A~: p(H2S04)-flrt~~ftft:l:~ft. mglm3

; 

w-~~;EatJ9flfX.f-F£ml'il~~~*:fi. ,..,.g; 

v~-.-:W~~ttH~,f*~. ml; 

v,.-i!J!u;EatJ9flfX.:WJbit~f*~. ml; 

d-4ij,1'-~ 8 rif.1if J9f*~Mil9:!1:, [Lg; 

17 
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v nd-tf>fft~~r -T~B'-J~Hli*fJL Lo 

C.8 i~P_ij 

( l) ~M!~~, :lli~~*@::fl7tJl~, *ffl::J:j;:IJt, ~:il!:~-=J~~*~o fffJJ~U~~~~:i;~JJ[:t£ 

100-400 mg/m31i!OOP>l, ~~*~it:t£ 25% l-~_t, *~itJ.t <*~nJrftE~)itHJ:HW:ii~VfU! 30% at, 
~~M·~~-*~at-~W%,®1:m~··*~·--8o :A:~$g*~Zfi,~~---·JJ[ 
~ Iom~~~r.~~*Mi!:~W%~rat.••*~~~~ffl~~~-•~•~*~·m•M* 
Jta)3H.if:~ o ~B~f.J~~9=1.~JfiJf~1t~*Mii:m~f.ljat, kJ. 15- 25 Umin mt:iHfii!rt*~HPilJ o ~f-FMt 
~-~~-~-.ilJffl*~~J.t~~~+~-~-~0 

(2) ~~~aJ3, :t£~00fi$~Jm-t-l*l~ll& IJ~a~ ~fl1lilrj\lf&l&#tiJR=~•~~. -Ri·11ft£Tll'.&l&~~ 

~tft~tfHJrf~ o §;ij]~~·~*f£ 1 000 m~m3 1.:.J,_t, ~~:J::(£ 30% l))._ta;J, **~l'rfi!J~tJJ!&~fHtM 

*:il!:ffM~~~~.*~•M•~*~·••atm~~nm~~.~atd00~~00~$~~%~~0 
·J.t~ , ~~~~at.mM•$•.-&iEW%~.l..~rtJ.tat.~lOO% o ~~.:(£-·JJ[ , .M 

J.t , .MJ.tMt£T,*f-FBtilJ*~W~~tJJ!&.~M*M~~-·mMiiffi~~~~.m•*W• 

$o :tE-•Mt£T.•m••••~•~oomoo.ilJ~~-s~••.®~~m~~-~$•••0 
(3) :t£m~9=':blll\1t~-iU~iHfl, l.M, #:(£~* ~~tp 10 min , ilJ~1~K~W!liZ:~Il'YD! ~7-§Wf 

J.t.~fr~~·•ttM.~~~SM~®~B~o 
(4) :t£~~~P.&~lllitr, *m..t~mti:i!;Eiitl're~, -r~mu1Atz.~M~:i:1~. ~J.t~ , ••jlt. 

ii\j}JJ~Bil1~. /ii!m~ttMo tll.J:iJ*ffl 0.45 JJ.m V'&fLil!t~M~:tliltt o 

(5)~~W!~fjjiftiJ: f*JfR5.0g-~Wl. 3.0g·~~~. *~'1Piffft~50ml*~· t~-&l-. ~mt~ 
~iJJ.lffi:~ o :bll~it:~ 16.7 ml, .ff}:boJk:¥: 500 ml, :bll~~j 70- 80 <c' -ftZ.}ffffto :Jm 0.1 %~a £~IIi 
-~~3•.m2~~••~•9='~:¥:mM~M~.m~~ili o ~M~i!mm~~*m•m~2-3 
{j(, -Mfflft7.kB\:~2-3?i:., ~0. 45JJ.m WfLiltt~Milt\ o t£ 105-110 "t:-=f-~2 h, ~IDf~~WHIB, tE 
)Omt~-f*.ffo 

(6) 1£*i!~, ~ilJf:t*f~mM~:bllMi!.tm~1l!L ilJ ffl pHil\~~~. fflit~1tiA9='~*fJbrifM 
~pH 7-9 .5~~:¥: 250 mlo ~M4t:tEit~1tttimnl~:19tr~. :tro~?t~~J.lr!:~~~~;t&~ro 

18 
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o.1 mum 

PM ~ D 

( ;t.li!te~l!#~) 

~~Jt~fiftB•IY-Jl~~ •rtsil~ 

m••~•••~ff•~*~·m*~•.•~~-~0 
~gmM~A·~~S&.~~*·~·~~~~-~~tt~-~~-Mgc~•tt)~~~-

~~~~00&~**0 •*·~~-~~-m••~-~tt~•~MR<~~tt)~ .• ftM~-~ 
%a<J-~, -~·mJt(Na2C~- NaHC03)Jj!IJ~~fflt~~$qiffti¥J~~(m•1f~~%), Jtl ft!.%~~~ 

M2~~~ffi~~ma<J~•~.~~~••~~.•~•m~~~tt. ••••w~~-o 

D. 2 -Ttftlit 1~ ~ 

~g~~@ .•.•• ~.u.m.~•~~~-~~~~~~~~-Tm.~M~•~MEtt 
3C·~HJI!.Fo "iii~ ~fiJi; o 

ffi!l~m:ffil: 0.3-500 mglm3 
0 

D.3 {)l.ft 

( 1) ~i.\$j~~ : 25 mlo 

(2) •• fti-4: H~ 60 mmo 

(3) ~tl:~:l.:-~ o 

(4) -$.1~ 0 

(5) ~:1?-~~tJio 

(6) :tg)9::_**F:Ho 
(7) 1W~-tl~~ft.& 0.45 f-lm vtt1L.&L 
(8) -~-~z:.~~t-1-ti:MH : 1 mlo 

(9) -~-@.nff)(: J'!.E£!%~iJ!tl:H o 

D . 4 iit1l!J 

( I ) ·-!f~'f£-fpj o 

(2) llll.~3CM:f~ijl1(732 ~~:t5J~)200 go 
(3) ~·~7}(1t!~Jj\~ 1 p.S/ cmo }l.l£A·~~if&~7}(, @f~u 0.45 p.m mHL.Jll:i:'ttJ!to 
(4) -~~-ti-· , ~~fl.'g··· c(Nii2C~) = 0.400 moVL: f** 21.198 g:X;Jj(~~4l'i(f:Jt~~), 

j.fffWFf lk, §A 500 ml ~:IU!i~, Jtl;j(~*t~:fff-~, :n§6:J o 

(5) -~·· ~~~-· c(Na2C~) = 0.004 00 moVL: llfu}tjflt , Jtjl}(~Jr:~·f*tf 100 -m:o 
(6) 1iiff.&l~:f;~~··= l** 1.814 g{ttt®~(f:Jt~~. 105 - 110 ocnt.::P 2 h), 1fHWFf71<, :f$.A 

1 ooo mi~:i:Jfli9=I, ffl;j(f*ff~:fff-~. m6:Jo ~Mnl4IJ~7t-* 1 ooo 1-lg ~---~0 11\iiffla-1, ffl$m 
tfl(0.004 moVL~~~rff-)f*~fflt4IJ•ft-* 100.0 f-lg~~--~B<J9=I faJJt~nl. MFoP&* 25.00 ml 

~··· -'lt=f 100 ml ~j!Jm;9=J, ffl 0.004 moVL~~~?if-f*ff_¥.-f,j~, }ffi6:Jo JltWf-~&~·:ft* 
25.0 f-lg ~~-~~~:fffittftfflWf•o 

(7) .flf~·: ft(f)(~S{tffli#,g)=J45m,~~:1f~lfl:ifitl o 
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0.5 *~ 

jJ(tE*:fl*1"5~tJ-ll{fi9!tl1t*~JUm:m;E~7tH¥=/J7!, .ffl~~~~i~~, ~:i!*fF 5-30 mino 

0.6 ~-

( 1) .tfaid~~~~J* 

M*~m~~~~-~A~o~---~.~too~JJ<~&.Rck~---M4. f~~~ 
e~J~-1&k1Jn~ili$, ~"130 minEAAr. tt!Jim~?llli~ffl~:i!~:ittm!1ttmA 25o ~ ~:i:R ~. ffl 
20-30 ~71<~i*-%milktm1::1I~~ 3 - 4 {X , ~~~#A~11R~, .ffl pH ilt!1tiJ\~, 1JD 1.0 moVL ~ 

0.10 moVL i\¥{ft~-~~;ftl~r6til pH 7-9, -PJ.fflJ.I<~~~tf-~ o 

<2> ~ s1mrarm~~~J1ir 
~AA~*fFffl~mil!raJ 2- 31'-, JVTW~A 250 ml if£%mt~, ~kl£.1f~ib'J-it~Bil!li5m~ o 

(3) m~-r-~m~tt~ib'J1itlk~Jir~I]! 
CD ~ 25 ~ ~:a:nti~~t*~, {Em;~ :boA 5- 10 mm ~~~.$Jflil, -PJ~At2t;tffft~J11L!H·~ ~ll~T­

x~~n~, ~13t 150 -200 mmo JJ<Wi!.ilZ~~fW~~, I?JJJ.I::.'=i:.tf!!:it!:Affif~f~tt~ o 7tffl-*~T-7J<Btr*­
"F, :ff_t r:l )}/iij~ -/J, •• ii-4, ""f)}/iij~ 1 1'- so ~ /j,~*f, ffP OJ§ _t)}/iij1JDA*FJ1 MHlllHJ-3Ctffc~~, 
-~-ili~30~••~*~m . •m~•til~•1£DtR~M~ o 

® FnJ j!~I]!~ B ilttli57fHil o 

C 4) 13 iiHid4 
UFBt:Hl: 0.004 moVL~~~mtil: ~:!! : 2 rnllmin; !1tl!: 4 nun/min; tt'i!!: ~~lfiH~{~-T 18't: 

± o.s't:); ilt*F-f:*m: 100 p.lo 

(5) tf-tldE~~~ib'J 

Jtit:t\1'- 10 ml ~fijffi;, t](* D.l !Cib'Jt'f-fl~;9"1J o 

~D . 1 ~-MI~Jl~JIJ 

mt ~ 0 1 2 3 4 5 

25.0 f!g/ml fffi?!Ef~}ijlfHlllml 0 2.00 4.00 6.00 8.00 10.00 

~"D.ta -.;7-ml::IIJ~It/( fig/ ml) 0 5.0 10.0 15.0 20.0 25.0 

ffl$~-~~~ 10ml 5~.-~ . ~A~T-13.&.~-~00~~;ftl~-o ~-~~-~-­
T-~:I:t&lt( p.g/ml), ~$1Jf,f-ft ftil ~ o 

(6) ~£~~~ 

~f't.RtM~.ffl 0.45 p.m ViHL.Jll11B4.:i:1:il!, il!ttil~A1!IT-~iff)(, :(£~~ib'Hffifl DE~ffilliJ ~~ 

{4""f~};E o 

Jtl 0.45 p.m ~1L ir!t.lm11B'=i:..Uim~ 8 ~farm~. ~~~~1£. i.t.ili 4ij:1'-~ s~fart'f~Wii.~-~T­
~t(p.g) o 

0.7 tt• 

e · vt - d 98 . 08 
e<H2S04) = vnd x 96 _06 

:a:~ : p(H2S04)-~M~~-~J.l. mglm3
; 

e-~Jirmta~~M••-r~•~~ . p.gl ml; 

vt-f't&bm~,g,f:*m, ml; 

d-4ij:1-~ s~li5Eff*~~~~T-B9fi , p.g; 
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98.08-1 mol H2S04:5t-T~~:it. g; 

96.06-1 mol Mt~*.~-TI¥Jm:i:it , g; 

Vnd-tff-fl~~rT~~*¥-f-f*fQ, Lo 

~ffl7HiT-~~:i:IJ>t. P rn r ~itJJ:: 
p = K • h 

~t:p: K-~iEIN-T. ~PtffiffE7~Hi{ l:j:JwU~*.~-Tmt1i~ll_!::J~~H9tttli, f1-g/( mhnm); 

h-.f-f J:ld~ ~ 6$: ;Wj , lntno 

D .8 i~PJ.I 

( 1) ~ lJi* f!ij, ~ ifit ~ ~ ~ ll ~, -€t 71Ui ::k Bt, ffl :itt1-T ~it :~lH~o f9iJ ~ll ~ ~ * ~ ll :(£ 
1 oo - 400 mg1 m31f£ IE P-1 , :ijj ~ 1? 1~ iit£ 25% IV. _ _t , * .f-f it ll < * *F IIJ mE :i!) MH:Hrn Ji 9: Vii :i! 30% at , 
Flf~4t~51Ht~:i!**fat~fij; 20%, ~:®~~l!**f~~~-3~L t£~~~~1.t:GJ5, ~-~~!Jt:(£ 
10 mg/m3~r , ml9:-€t~i!t£ 20%VJrB1, ~l!**F ·EJ IV. ~1~-T:®~mi:J!~Viti!*:W, Elf~-!HtL~ItJt 
f!ij l!Ht¥Fo tEE'. ~fl~9: l:j:J~Ul~~~f? r~:I:~/F~ Bot , IV. 15- 25 Llmin Vit ittfH1rOl~:.f-f f!P jjJ o ~.f-f&l. l:j:J 
-~~ll~~.~ffl#**llad~-T@•~~~o 

<2> ~~*IY3 , :ttlJ!tflliffri:fl~pij-t-P>J~~~&t&~l¥1fltlmA:I!&t&mt*•~•~, -~11iiJ2.rl!&l&~l:j:J 

~-~ru•~o ~:®~t:p•~•:(£ I ~mgi~IV.k .-€tMaf£30%1V.kat,**•~~-l&•~~ 
7Jc:itt1-T~~~H9/J~, JJc'i='M~~a<Jf?t, :il~Boj",f{J~T- 23 mglm3

, ~atlJ!tfllifa<J~lliBf!O~:(£ 98%li:.;f:i o 
MJl~,-€t••~at.moo••~. -•:(£ ~%1V.~.~•llat~iliioo% o ~~.:(£••Jl , am 

Jt , .mJtm~r.**fat~*~~~~~~•~•*~~~~•mMt,ft:J~a<J~a.a•*:w• 
*o f£-am~-r.•m•~••~•71!t•mw.~~~-MH9••· w~~m~~-~~~~•0 

(3) ffl7~tr-~~iii:IJ>t, Elf fflli~tiiif7-ll-.llJ.!ll_!:;]11fi~¥-¥&bm~-.Jt,fHili , N9!tlit!~~~1H~::ko 
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