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Mi M f"J;lM fl'¥: 09 ~it , ~~it: 011tr1fl't11 tiF Lj ;m: :Ii!!. .lli!: ji Z. 11;lJ l'B ~ * 5t 1'17i\t J : ml oo ~ , Jlli: ~ ~ !?I§ ~ , ~ 

mili§•,••mili§~~&•~m s ~•moo•a~n. 

4.5.1 tt\:J:~ i?i§~~m! 

~-e-i!# ooflf*~ a<Ji~1fl' ~ =r ,;Jt;J&iijijg:k. 4-~ma<J~:!t!!J9t:li1K~~~. ff! ¥1JT~- 111t~OO:$ ,;ttx-..t 
;fJt jfk mt»t a<J IE JJt ~ ~ * m:rJ f ta:~< !lo 1f ~ ± ~ ~ JJt , ~-m J.lfi ~lit~) . 

8 

I 
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o. 
y, = 1/[ l + a,(u ; -c; ) 2

] , u,< u; < c, ,(i = l,2,··· , 11'1) ... ........ .. ( 9 ) 

l, C I :;;;;;; U i 

:.i:\(9)i:f:i,y , 1J1f, i 1'-l!il -fa9})Ji!l;u , J;Jf:'t11'11j;ij!jj-Oi; c, 1J.tif-ffiln1;f!F; a, ::A:f .*.;u, j;ffif,1'1' 

ISR{ilo 

4.5.2 3tl'!W~it--~ 

~ -&r :!!# BiSi • ~ ~ a<J viz ffr" ~ -=r , ;rt a ti~* , ;mm. A9;m:i&im:ji1.K .1Jl-~ 1~ , 1.!::! ~u r ~ - 1!Ai w tiJ5- • Jt xt 
• J:t!! 11'J: Ji A<; in :V't AA~* tl2 ~ T- 't.~ xt: c ml :l~ & ~) • 

o. 
Yi- l/[l + ai(u,- c;) 2

]. c, < u,< u, ,(i = l, 2 , ··· ,m ) .. ... . .. . ... ( 10 ) 

1 ' U , ~ C ; 

~ -&r:l!fifl ooBm~ 1¥1 ·~\f-1fr !El -r . J'l:~«i~ - t:ij:>-E A{J rH. Bil HE.~~ :l1I, .f~mz 89WJJ:t.m im:-w:Jt 3¥-~i~i c ~n ± 
JlpH~)o 

o. 
y, - l / [ l+a, (u, - c,)• ] . tt.i < u. <na .............. ( 11 ) 

l ' u , = c, 

y ; - a.,u, + b ... .. ... .... ............ ........ . ( 12 ) 

:l! ~ m ~ ~ tt :l* ~ ~ tt 119 , ~~fl ti-~ 89 , Ei ~ !t!!. JiJt ii1 Z. IBJ ~-#~~~fl: 09 J':::-* • .fill :lt!!.J~ $1il , 19t Jfil f'AJ 

~~ . /9t!I!!~ 0 ~~l;/sl =f ::F~~ ~.:llSJl)j& fE·~~ 0 

4.s.s m~JJta9itJ: 

x.f-TBtt~ WfftL!sl f ·*~f§f-t* B,Jt1*11F¥7-k x;t -gfl~mam-w:#i w :fEl~(f.J · m~miJ.t ·*•~:!! 

•mamm~••~•;• r~~-~~--~~~.fflffi~~-~~~-·~~m~•&im:•~-m• 

~.m:l!m••A•m~*~~•·*••~~-~~••~o ~~*W1fr~~~~~m•A*~~• 
tta.u~~~~w&~~li9*~*-•rm•~~~-~~-~~-~.~mm1~~~~--~·~ztl 

~ 1t*lM Bi§fl . 
;<•J' r ~ ~~ i.f fft U;J f , 1« W f!f·J ~ B, TIT JR ffl t~ ~J\ ~ 1* Ir it~ 1-H •ft& Bl' ~ 

4.6 itll*iftm19t•~~t~lt 

*m ~:l.Jn 7t-tt~:m::t&.!9l Q~-frm~. 
9 
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............... ... ...... ...... ( 13 ) 

J:trfi: 
P $!1!!1.lltfiltf.-frtti'~(lntegrated Fertility Index) ; 

c . m ; 1-i-fiftW~tt<1mfttx~; 
F. m i 1- vf ft mi~ a<1 * 1iii oc • 

* M.J\. j]J1J' ~~J JrrwJt:, .tt;t!tl: ifilJ.OO:-Ht~ilm~ r1tt ~~t-0 lJ. ~J li11i£:.':( rm *>t1 ?!f. urr tts i'!~,jl}/:!tklffiitxiJ Jt-1'1 
1 o 1- ~.!It!. Jlfr 9: ~ ~ • ~ .Jm f!li: fil 1* ft t~ ~ ~ ::k ; . · lill lll ;J< ljt i& ;gj • · ~ l& ;¥Jr.!& Ert JJ: M 1.U , -f-~ :ftt1. ~ Jtl1 

Jjf( :fil Jt;£ 1~ 0 

~ tz: ~ pg ~ 1:1!! Jill fil :ttl 
~tl'l}~~~lifiW:~~ . 

4.8 

!il#fr:R~A9 .hiI.f&:J1Ji12S:.l!j,:k1J,. bn@~J&~~lifi W:' . * Q W ~ · ~~:I--.~ 

8 ~ )EtJl.1T. f!C Jm 
m m~~~:ll!!.Wt 

4.9 

10 
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lb!fliJ ,@i ~-"tr~ ,3fJ'l:ti '~1£~ '~ )J ;15]L 'llirI~41t '11,~ It!' U'}' }{} -~~ '.fi~~ -~J'l, YT:ti' 
!& ~ 'ti.; JJ 

~ 'll: ' li * jfil ~ti!. ':It 1< ' l~ j1iJ ' tt 1¥1 ' ~ tt ,'Ii{ :Yli ' iii< '.{( ' 3Z 11J ' ft* ' ff ~ ' # 1iiJ ' tl: J:i' f ([ 4~ ' -*' * ,tiiJ1£ -~~ ,V;:* ,~-ft ,:fI!~, ~·tJXJ ,IJJJ ;ii(, 1C .IZs -~ Pii .~:ff-, ~:Jtl -~tltP:, Bf..,,, E ~ ·'*
~ , .im iiiT , J; iE , J$ % , r~ ;.!.~ , ~ !!. , l!iiI .1$. , JOC ~ , 11:/il' , ff< ~ , Th Jll( , .f$ J 11 , ~ ~~ , ¥JJ -*'l .-t Fl' ~r , 
~\It ,'..iLiff, j{ %\ , f6l rr .t\:z. ~flif, ~~. ~ Jt .m*f\, i&< 1t1 .~* , fL1Jt 4~, s ~ .-t:ttilt, 'Y~ 
i¥i ,:iili:Mlf ,;k~ , !(ll.;~, ~5.R, fili~, ~~ ,;& ~, ~;ig, ;h. Et ,;ft'if ,\aj', 50C ~,ff~ ,;ik a, a~ rtI~ 
p{ 'Xll.il -~ :t~ -~¥! ,{11-Ji!l ,iI !Ji-** 
M: cr ,,PJ;tt ,tf1i#. ?gc,*:t( .~3f7"J ,.X~Pii .1X1t-~OO ,;fJT ~,~tf, lm1n ,lE~~ ,l-;l¥f ,)\;1-

m , .f'f!J m o , t9~ fiiI , :iili -tt , ~ * , :W u. , ff1 :t: , tA; t~ , ·~ s , ~ w , ti~ oo , ~ :.o 

i!!i::f., If\~ , Jf w:, ~Bt ,m->¥-, 1* ~, tt.im, m .m;: ,tfr ~ ,,m ~ , rr •t> ·*~ . .& f-:, rr m ,iJ±*, 
11gjj ;t· , .* j-!!i , Ji<l. ~ , ~ 1iJJ , "EL !JI J.S , ~· ~ Jli , ~ ft! , J± 1iiJ , * mf. , ~\id :J·H , 1f CJ , 1': ~ , 1li llJ , Et * , )'flj: 
~.¥~-~it -~ ct-i ->~:!iit,~i'f1i ,Jl ~ ,:1tm .m w 

!*E.~J\JJt, ~~M1l .~l'..\ ~ceti, :11r !.'..\ ~JJf. -6 , 1fij t;l ~-~~.!I! , *lZ 3*¥J~·, JIB"~ 3*~ ~·, 

r£\ M: f,!i· ~ ' jli1J E. ~ ' ~~ Je ~ti ' iE iii ' iE ~ B ' • Ji'i ' m~ ff'., 1'!f ;fl ' _:. ii~ 1'1i' ' ~I T 1. ' it ~J\ 1! ft 
fl) J :ti: 

~ $ JL' ~ i HII ' ~ ~ ' (li ~ ra tff '~ff- it· -fi r:j:i '.J4 ~ ~L' ti: "f ' 11.. .fl- tl' 'll1-ff-$t• J5\ ' ff {} '* .Q ' f!n1 
:@·.f.JI· ~J\ ~L', 't:t&, E. #:1i:, t:'.!.#;tr, ~ 4-* ,#111 , Ji 1t :R:Jl!'f, $ ~ , :t: 1 ~ ff . ~ .f:i Fo ,% 1i 11=1

, 

ft~ :;tii~, "5fli#, lf!i$ fl' -*Ht .ff!"~ift m, Ii!~, -=F 'T, r~ ~ .J;J:i1*. *~t, j'lij >l.. lAf ~, 1t11 

* .~# .~ LlJ ,jjjjlz .~.lil ,ttill! ,tt-;tf~ 
*~m~~ i------1--------------------------~ 

<-:) 
~fli~ l2s: 

~llJjc~'j 

w wJilJT. 
w: ;& .ill!. 18: 

~~~, ®l llO, ~ it!il, l!'fl'.lr. -~ P-!i ,~ 7 ,)'~ *11 .tk .LJ fill,+~ .. 1Ji<~, ¥ '.8f , jtJ11 , :f!I#~ ~f\, m 7J< 

Yrif , .JG ::il t.l.r , tr: !lj , tt t.l.r , i1lf ~ ~i:· , 'T ~ , _t !ilk 1'!f ti, -I'& 5l ft , 00 l!ft , ± ~ir .fi , Ill ft , ~ 4- , >'<
~, lJ7. jji .'./l~, 111.t. .~{l,J'i ~, t;f3C, ISl3 mt ,t.if .f!- ,1l 1t, ~HI!.,~*, ilF -9! .~:tt, ~Wii, ::k 
~ ,.:tJ ~,ti z;: , .sit-~, ®J JJJ¥., t.l.r 191, f.f{.:: , 1iii. !!· , ~ ~ , ~ G:., ISO ~, ::k ~ ,} ~, ~ lf#f , ':T li£, ftl! 

ii!! ' il1V Y:: 'TI.~ ' ToJ $\'mi'*.~-!!' -Jj LlJ '~ tJ1' i!i"3C -~ ~ ' fCi1 ~ '~ Jll ,/(fi J)! ,JL~ 

fl~t}~, Nti:, ~El', WJ ~ ,)% LlJ '*~,Ji! 1H. 14 .:IJZ-, ~-~. •F-f%, *A- , J@f )(, lffi.!X, ~ 41-, ~ 
'T • .F/t, ~~ .:tt~ ,.if Vli .~1t ,+ ~~ ,i;_ rn , ~ i.t- , ::kJ ·, =:1'IT ,-ilJ'iliI, ~7.J<., ~1H , itli 14\ r.S, 
~Ji. .~.:V~ -~:!lit,~* ,J!Wiljt , 11\' ~,mi~, m tis, lltl Ila, Ill!-, JlJJ!\T, 1r: m, ii .fl., !flf £, ~ i! , 
t4!l-. *~, w.+H ,Jc~, :imJJ&,JllJ1l, iE :.E , ~:>tr .:rr m ,%Jr*,~~, 1*~, 1KU ~-tA j; , !\§:re, 

11-1 E: ,ffll fi , ff 1~, tt'/61, m:ff1, <J'ff, ms~,~*, 11<. &r- ,,ij~ -~ , 1N.1i: , iiit !!- , 11it ~ . ~ rr1:1 , m ~~, 
#fH ,m-i!., yp; ~ , ~ .f!- ,i\¥.£1.. ,J!i'!l ,J# 31 , ~~, ilt:ta, lit 1YY, W1 ~, ilfil !!. , $C• PEI, ~:!ti , ~~, 

>E:lit 

1 l 
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* A. 1 (rJ'k) 

rtt~. 'T piJ ,itrff ,'.JL:Jtr:, *.;::. ~m. *-m, 'ti~- [Qi*, :ikt.i, WJ :itt, x :Ii: . *~ . .m -H-, ~¥r, 
frli 1!1:1 , r · iio , rr fll 1ii.l , tr: Ji , tnI 1itJ , ?ft ll , ~ !!c , ft~ , ~ >'~ , -lit w , Jt.. tt , m & . * 7t . ti':! ::k , ~ 

~{:418{ ft;\~ lif ,tlik .Ii, :H\t<Jt, :tc::lf. ~ l!f:1, f:!t! #I , ii;~ ,Jil~, J<-.f!., ~@. .~E ~ fK .~!t-, J!t~.%, ~ t« ,iff ~ , 

§ ng , "il ~ , 1 ~;~ , ffi ·er,~ it· , ~~~ rrir, 11lli 1& , ;(~ r~ , 1#1 J~ , tg 1~ , r-3¥- • * ~ , ~.fl. . li'!I ~ •. -y:: -H- , 
.ljZJ~;&~IK 

l!f:1 ~ ' A~ 8 fff ' At .J[. ' IV!J1 ~ ' :a: ~ ' A~ iror ' i\lii jg ' ~ r-ft ' ~ ~~ ' SV· JS[ ' ~ ~ ' .* ii!J ' Vt ll8 ' Wl £!. ' 1l(rj 
I!!, Iii~, '7'$ ·-*~.~~,.It(~. llaffi .~~ ,X;.lljt,~i'i 1{.,;fljf,1!,1~:*1J ,)~ ~, ~~, ~~ .~ 

)'{; 'P-1. 'ffl'* 'iti $'ii! ll- 'f; liiJ ,$ l!H ,Jft .fl.' -ix.m: ,J,iitiq:f -~$,if Ji: 
-

~2\:1.~llB l2S:, ~~.Ifft!!-, 'T ~, :tfi ~-~~.bl@ ,;k~, ~Ila,~~- ,tc ll .:ft~,U!i ilf, JM 

(;£; ' rp rp. ' Vr ~~ ' tk t'IJ ');: '* '1!!i -11'1 ' iW 7j( '?l Ila ' )lg I!!. ' lfljl :lJit ' tt £1: ' Jjli ~ • jffj .iJZ- ' ii 3¥- 'J:. w ' -'ijl
.\1f.! ,r£(1¥J .%fr/% .iE ll8 , J,'f ~, ((:{;?; .¥.!~ ~, IJ~ ~, !f(JI~,~ l!H -~~, ~t.J!, m ~~, ~~ ~ .'.i: $ .,@ 

jlif£ 3¥-.IB! JJ ·* m .:n~ -~ 3' • 1!!. ~, ~~ w .~ 1LJ .w Jit, 'fl~, is: !ff·* l!fl, !l'l:Fr, )£ ~, .llltiit, ~ -H-, ¥-
.:«~ lK .fl. ,l!ai }jt ,J¥.1J ·* f:rl ,fi .lll •• ~lf:* ,ji ffl ,Jil i¥i 'ii r. '~jtf '~ (lS ';flj * '~ ~ ''£;$'$~'ii 

w ,t1f 1~, •~ • m +11 , iffitn:, 9l~, !Qlffi.. m -H- , Ji ii1I. ~ :il!t .tr 11\l, ~ ..t, 4£ 41. il1i .fl., m w. ~ 
ffl, ~er. ¥r ~. * "M, ~ ~. ti't mt. ?t 19'! • ~ *, tlfl: -ri , ifli ]$j. ~ ~ • w.q m. m :a,~ m. ~J 1K, 
~#JJ 

'ff*~l!Y 
u l!il ilJ .It!! 

*~!&IK 

~ .ID<i • )(:if . .$ 3¥- , $!. ilJ , 1'f:j llH , f1ii 111 , t'ti ft):,~.* , ~ t:J , f~ .!& , .* 1tl , ~ fll:l , ~ !!§' , ~II H! , /§i fil , 

1J ~ • ~ * , 3¥-1.t , ~ ~ , Jll( :if'! • 'Pi: Ch • ltf ~ , li l'£ • 'IC £1: , rr :HI • 11Qi JIUJ • BJ ~ , diJ.J w • ~~ 3f • fil i1' , 
lff M, ifr;rJc .~19'!, ~ e1 , ~1 !l-, lff m, u. lftl, U:!$, tfai t~, ;~;m. 1;l.' -£1.-, -IX. 'fl. lf!-19]. HE~. r llfl, 

~~-•Il:.ra!Jlf .,·!Wilt ,11itiml .J/il-l'·t -~~.~~- ??JLrr: .111~, ·1f:itf' ·*'If .7af 1-1.mE~.~ 
~ ,t!J .f. mm ,P\;~,*~ .~111t. m~.~iiJ* ,p i:t:. ~ 111 . •-YJt. *'.!f , * 1f ,Jf:ffl. ittr !fl., W4 

ti. fi , ~.a.,*- (ll:!, it m, f:l1~.tr.:tx.31'-~. :tw .ff:. $t· Wi , ~.fl., iit ~ .;'l,¥tt!, ~~-~~,ti:!.~, 

* m, ~.:r, .iJZ-1'!, ~*. ifli :sii. lfiJ1f • mt«, ~t· *, rJ 1+1 , *~. m it11 , .1fl-~, iXi JJ£ .!l!-¥ . .iJZ- w, 
Jf ~ • ~ M , l.tt ~ • JJl.)l , ~ i'J' , ~ ~ • .ft ilJ , ill Jlili , t&. j'..J.t , {jt JI f , iY: :>+! , t!t: l!fJ , %.fi ~ , Jln ilk • E'. l!H , 

~t~ , iil:.il. rft'T . ~Jll , .PL\:. 

1-t .£!. , bJ'( SJl , ~ Jil , 'l:JT J& , lirf [l1J ' tf1 ~ , fi° WJl , I f\ f,5 , ilr ;{-t ~ , .iff! 1* , ~ Jli: :bf! , )j' ffl tft\ • ~ ~ ' * ~ ' 
f~!l- , :if .i:li .11-# .~..f:i , ~ ~ ,JcJJ< • ~ llfl , ~ Jl., .iii7M • ilt~~. 1€~11. ,~· Y., f-1 LlJ • ~. ~, ~ ~. 

~m~it!! till~-~~ .lfr~ .~il.J .f1Ji$ .f<f.41. lll1* .Ji~, st .f!. .ttw.i, lj(jj~ ,;km. ¥Ji~.~~, s *. 
:«ft iK 1ilt:!$, :Jeth .im:>+t, M ~ .11(J; ntt, ili m .$.ffl .~ ~ , l!lx. **. =:mt .~ l!FJ :~ ~, j$ «:. 1U l!, 

:m!l-, -IX.~ ,1t7f. ~.fl. ·*L»l .~ 'f ,iftlJJ .~ ~, J'• !!:- • ~-O; •• ~,~.fl. . T· llfl .~m. d!it ilJ. 

iri-'T ,Jt~-~~~Jli . m ;K.~~.~:>tl , 2Jt.1J~. X;K. tt't;,Jit w .rlt-H- .~t&.~Jlf, E111:t ,0 
'T , *'A:'. , :ifil m . llJt l!Y , ?W i)A • 1Vi1i ~~ • :f1fa i:p , '*' ..,. , 7k >JJ: , 11ffi ~ , ifll ifl . * !; , 1 • · iiif , EJt * . 7k ~ • .fQ 

.:Q ilJ , ~ :ftt , .*ti . q: WJ , 1t Ill: , ~ 1t , i1i! i:f1 • ~Jlilt , 7;,: ;ifil , 5R fL , IE! L , 1]t :£t1 , M ? ni ~i 18: , ~ :t'~ 
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~ A.1 (!i) 

*'Y~ '~ LIJ ,illJ * '$ ~ , .f'k tr: -~ LlJ '~ 5E' llf lfll ,* * .~ 'iI. tr l\f'I .~~* 1i ' ·~~-* ~' fil 
llJ • ft-it, .ii.~~11, ~ 9-1.~t.i;, '.§:~, ~ llf-l, 1l:'l.i $, ~7.K, 1nJ ?/'{- , Jd .* , iftj: l'l , tm .* . J$i jfil, :!IO'*= , 7fij: 

* '* €J ,::k$ ,mTNJ .Mm,~-r. fllti:. rr~ .mr.L. ~~, 1Sl~, iWi m~, ~$1. ?~-it , llfllft, ~ 
~ ,~WJ, Ylk*, tr. -r , ~11 i:r ,7'15 .lk~ .mWJ. ~ 7>11 , m1il;. , ~ 'T ,m §1, ~~. fij f..1, • m, t 
~, r~ ,rr.1: ,m~, iJ!lWJ ,~rr,tt w ,~ +Jt ,~fht ,fiirm:, t~ ,~m ,~~s, #ti~, tt;i~, r_r 
:tt .~t~. •~ ,~ffl .~itt. ta w. t:·li£. JJLtJ. •l't!I. ~ b1<. ~~1 . ~ 1§3 • m ~. ifil !flt .lfitt-~ 
Jg , )Je!}J~ ,,m Wl '* llJ ';fll £!. ' :tJA ~ .m~ 'ff T .YI IT. rfi f'k ,~.#1 rt:J ~12{ • ~- ,~iz&. ~llH 'BJ:l 

J'<; , * * . 'fe. * , t<:. * , 4J; E1) , tr ~ . ne IDi , ''fi: JJc , fi .!lt:l • .Ri t?c 111 

~"'" ,~~-~.9t -*~ .76%Tr:::i. \11':ffll,i!i-H-.r-1J<,xm , tt:ii:,~~ ,:fl m ,~111.~m: .19ijf 

1UJ .w LlJ ,)'t LlJ '~ -£l, ltd~ ' itli ~. ttfl Jtl • p;i ~ 'fJi ~,)(~ft! • iJTff. NJ {l ' jj~ ,:f±tJ.l, .18i11f ,7' 
* '~~ .~ IU • ~~' m@ 'm LlJ ,jcWJ .1i\~ 1'S:. Cir :ft: , {ifij 111 , ~Ila . .ffiil*R ' AA Jl l 

~----f--------------------------1 

~U't'thJ 

~ Jjj[ :i< j{k 

ll< ~ix: 

ttm.li~ 

Ll..1 il!i. ~ *1' IX 

Wi l!1il if. ~ 

LI I .f!P.if* * l5i 

JLU .~n, WJ Cl .i11 kl . !t'l. T·, fl!!:!( ,7j<.1' . *11 f\, ·~ Jlt:l ,5f- .!Jl- , JI 11', ~ f .~IT,*~ . lil: l9t , 
lf1t 111 • m ll1i • *•. ?l!ffltJ • ~ * ,Jtr~. * ·>l .~ 1m ,~ Jflimii, & m , ~19!, ~ r>~ , ~& 1 li jl[ ~ ~, 
~fN . ~JXl.,~Jl< .tflr~ .lit/'\ , J'.t,ffij,jt:J'i.a~ ,:P.;Jijj. A~ ./N~ -*li ,~§ , &Jll, ~~ .~ 

it. £aJJ ,*'.i'.. .fti.1*111t, t.Pr+. ~~ ,,,'5{ L1J , n: M, * 1' J, f1ht1E , it# tt, m iifl ,~r *1J , .fl -~, 0'.t<, 
t2~~ ,Jtllffl ,fPm ,t[frl,~l!f.l,f.i:tt.,11(;j#fl,ffi~,i1:f~ , ilfl~,1¥J ,U.,tJCU , ,allQ,1( ~ ~ ~-!!-, 

Jjffi ~~ • 'Ii'\'"~~' lll. ;"# ' *1t llf;( 'r4! il:i 

* ffi. .Ji rt!!., i~ -I!-, 'i!i"' ~ • 'EI.Jilt • a~~ , 1~, ;q t:t • ti( 111 • '5' IE .ME~ • t1lt t£, tt .fl-"'* 'T , ~ £t. , 

~15 r J • :1;: -a , * 1: , 1!(;j ~ , Ii:\ Jll:l • m Ji!i • ii!~ . n ~ . ?'!fl r 1: • ~ m . iiZ J.R , ~ :9& ., 1mi rL . fiiJ J1£ , Ji:: tr'ff , 
~~ , *~. uw, -M w ,7fft .>l~ ·*Pll .lk!Ji .it >l. ~lfi. .~~ . .:fi. w. 1 .:r-, J: tit, m w, 
~~ . --tllfl .ffit~ .~t£ ,?tft£ ,-w1.Jllt .~J11 , m-*,'fl 1A: -*t: .>~ 1i: ,1 g ,;q ~, 'j' ~ .~ tEi, 

lffii~ . ~a .3'z, -r-$, f~*- .~.f!, mm ,ffr + .~ tr..71<#, 1-f A<, 1i *, x-m ,Jlli:t.t. .11<.m . 
r!RI ,~;ftl .JJ :ti ,JiJ11 ,tr.Jilt .1'f :tc .~:rr .E'.$ ,_tp.; ,?tu .11 ~ .E:{f, ~* ,ii\t'-r, prq--m 
~ f:>( , llfl *11 • :k It, tt £L, !ii{; ·r iifl , ~~ JJ! , mlt * , ti~ , ~ llS • .ifil LIJ , :iii :!It . SF-tr ,~~ llf.I , J!i! ~, f& 
£!.. ;lftl§t. ltt!Tiil , ml~ .~Vtf , tfttt., :t({t, "j< ~ • tif it , ~1~ IT ,i(f ~, ~~, tlJl jj~, '11i B~, tl~ Pll, 

Jll(!!l ,~a,~ JXJ .tJrr -~ w -~* .~llEI - ~JI~. +~ iia. 'M 'T, mm·*~ ,7J<1ff, 3C1= .~ m, 
11<.~.-~t'.J>,~~;X. ~Llr .~n 

~:Ni ,Jfr ~ ,~ 1t, <I'~ .~111 ,J< €:t • =: f"J, rht #i. fJh~. -tr.: ,~~. N1ttff , Wi.lllt , =it~. 7'f<ifr. 
*nl .11ii.1~ .lli!~, :>"fl- m ,-x:~ -~-'!.!I~ . oo 1.k, ~ ~, w m , -z> *11 , ~ fJi , ;e .>ii . ix ;n;, t111 ~~, 

fa~ .~;ftl .~~ .lt!J!l:I, ~~ ,Jt~, fi~~ ,JGi 8, :till Jifl .lili 5t!, ~ 'T, .ffl1~ , Nd'T-~11!, t!i rn, 
m~n. ~ r~, f!iil ~, f!iil ~1 .lk~ ,~ tJ= -~ 'T .:#5-*, ·:r 1r., IJj] tJt. 8/ .£t., mm .11<. ~. ;Jt; m, x. m, 
~-it-lk-<J ,t;l:sir., * rr ,a~ .lk'A:'., .tm ,~ v- ,~~J ,Jl~ ,tt.lifflJ, ~~ ,-J:1f' 

7.:~ , ~ "M ,Je~, 5E r$i • ~1~ .J:.~, ~t)(. tt *, jJt ~,tic~ ,:J;ffl :l'tt • tt llH ,¥n /f<: .11iir ~. E'. fft'., 

jf EH 'rii§ .il! .y. ,j\i LlJ 'tt~ 'tt.ik 'Xi(j,'ql .~!Wt. 3¥-z. ~ ~ ,w !!-'~ T '*Jilt ,:;It Jtl '~I lJL, 
1*i lht ri:~ :!! 1ft., ~ rUt .~ ~, l¥d .ffi1 ,.f.: -tt .~ ~ ,~L lJIJ , it :1-tt, it W4, Ji w, ~a L1.J, oa tt, tf~, 1 'T, !~ JT, 

I ft Jt!1.*:i< f2i ~ Jlf , fi}tl If I ,}\ tP, ilR 'tl, ~ tlJ , 19t 7JI'.(, ~ffl , ~~,~fl!], lR_ )I) , ).t; )ft, I~ t!, 7j( .fr;\, llH M:J ,~ flTI, 

-'F * '~~ -~~ .~#1.~Il 'tlr~ , ;f!Jp t[,~p~ ,)Jg.' liA< ,fill$;·= tt, ~ ~ ,il'.ffl ' J:-l* , 
-f-tt~:OO IK .~~~,fr LI I ,~ 1'(1 ,.fljpJ~, 1Y. '~ .~J¥i, ~ IU .~ti! .11:~ , -t; ~ ,)flli t lJ 

l3 
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~tJt:kB 

111.ft:RIK 

~ A. 1 (g~) 

W t;t, 11!i JIJ, #i ft,~ :J+I , ill~, ill~ ,:ft ,00., rfiift, w llS, ~'F-*, m YE, 'T fl1t, .E ill, ill l!n, ~ llS , 
1iJ llS, El Vil', .>JZ-f1J ,~.$, ~ tf, 1~r.f , ~.£!., W 3;; , ~ E., ~ 1ril, i¥i ~~, !® 1!·, 'T 5fil, AA lll3, M :lY!, 
;;t E1 ,Jxt!l- , Wi ~, 1f& Q., T1fi if11,;fL.£!.., ~.£!.., 7if g , ii:.t~~, X: !!. ,~!!.-, f~ .£!..-,ft f#1 ,~tJll , -¥~, 

1f JI f , 11.E~, f$.i tr., ii!iiI ,"]J$!, r3 ~ ,~ D ,.fil.~, ·+-~ rfJ ~ lK ,iil~ llB , iil~i!!I, 11'~~, 1~· Llt, JJ}!l,, 

f} Y-L r1 , f§ JJiX , 1*1*, f¥i" ~ , ;flfl ~ ~ 
I--~~~+-~~~- -~~~~~~~~~~~~~~~~~ 

rwi~wi~ 

~ ~ J.l.J ill?, 

#*!l&IK 

t:'.!..tH ':if-~ ,][~Jt '*tt ,jc1"r ,~-.\1- '~~* ':li!i )II '~3¥-' ,rti, f.l.' )J :J+I '7f .£!..'~¥I.'*~~' m ~' 
f$.j)lf, E. ilJ ,~tt ,Yl~t , -IX:%, ii Jll, ~91"1: ,~LL!, 7'.Ji ,~ ~ ,1J<Jil, tr.$ ,l.tf.~, 1tm, I~ i:J=r, 

-O'l 1$1e , m iff1 , Tr LlJ , ~ Y:. , ro 71!! , !' · * .. ~ tt , "Pti 3't , '.&: 1~ , #.i 1~· , ~ l!fl , iti tt , rlil 11s , tt i'\IJ , ~1 ~ , 
.i$~ .tt~, ~a ,Mm , ~i~, ~ 'T ,1ta~, r· & , w; :.1+1 -~~~ ,-i'i~n~, 11!~!!.-, m tt, ~.tM, ;m 
$, * 15 , r~~ , lili'tt ,~ w ,J~ J.l.J, ~:/Ill, f= ~ ,# fPf, ~ 1g, ?*Jll, ~Ml,~ tt, mllt, F.J-~, 3l 
\V ~ .r • IV' .t • -+O A '' · hfi. t/~ i::I rL = !TI ~ fil Jin ,,,, of~ ...t'! · - r,'r 11"<1 ;,.>; R A" · "'" M11 >-1· ,,,, .. F u..t .. "'r.:t LI.I .. /'-r~ , .!1.K-!tt', .. 1$ a .. .7J'\ .:±. .. . -9:. ·a:; , f PJ t1-1 .. Y.t T , Jgx. ~ , w J'tlJ! , ,,. ... -z!," , s::i 1 I. , !fl m , 'I . 

Ji., ilJ ~, 1-r*A, {ifi .£!..,-IX: 'T ,Al(. mi,~~ ,5R-H- ,fWJ ~t ,~t'*°, t9!f:IY!,11..::Jt:la, :;le~ LI 

-.z> 1113 ,$-:P ,fil J.l.J, ~~ ,~ 7.J< ,Jl!t1L, gg llS, ~ J.l.J , :ri tt, :175;.$:, ~ J.l.J ,~ #.:t, 1-r ~, * ~13, Ji*-, 

~~ .rr i§ rn~ix: ,JsLMli, I:'.!.* ,}ttfrt ,ifUJlf ,'.E.~, ,~ 1ifl ,P.£-=F ·*lxl ,11r1 ,~.fl! ,Jk;J.l.J ,~,m, 

~~*w ,1:J<. 11JPi,1*~, ~)l,:f.ttii, ~11, i'.Pm,.00..m,iJi;Wt,~m,~~jjj ,J#l!l'I .it: n,;m~,m 

tt , ~ ~J , ~.#I , Jill iii , ~ 7 , ~ $ , ta riiJ , ~ tr. .. ~ 1¥i , Gp tt , .:0 ff , YJ.: 1:1 , ti} 1-1~ , .JI J.l.J , .:JS. m< , iii 
Jt, * J1r ,.i£* ,q.m,, 'iiit:i:fc ,tit'[~, ·~,au, ~1Jffei.f, ~ w , H~, x it, t.'il m, ~-If ,m tt, .!>\ 

tt ' ®l re. ' ....:. :ms ' ·f;f 1t 

~ 158 , :JfilJ#, ;;a 11< .w#, f : ·tf ,~>l., mi~, ..OO.. IXJ -~ 1X, 'tf '!i:, ~ *, .!lt ;E, Jt .Jit ,$~~1, a!lt ill , 
~ tt it JJ.R 'Y· :AA , ~ 11<. , K. J!Wi , 37' 1DJ , .th ut , ~ 3JL , J# 'II. , :ff ~'H , ,~ ~ , ~ :le , r~ fJt .. ~ :l:Y! , 1-t X: , tft. 7 , * t~ , 
' ,, .liM # r/n ® :-. b.-l'A• lil(\ = 4--t- f'H /;... "'" m: -'--i± .m. e ·"' ""' IT.;!; I/~ ,,~, ti::. \V 1- rti ± \V ,,, ct+. - r1, LU st.!!i.'l7J\-1X.. ,if;. A .., :m: 0 '~ J:'.!t .., ,/\...,/J '...-/, ~. , ~ ;J£E., /\Vt , .1.a:l1.. ~ , l.J'- JjjY.. .. 11Jll !!€ , W _:;... , 7' 'I- , JJ .... ;- , 7' A , :3C . .tL , 

f~ Ix: flJt Jt!, fil·~, ·r'l ttij .~.7k ·*-'X . ~-!i-, ~u, lf tr., ilJ fl-, x rl~, .00.. ill,.*,_,_,!:'.!. ~, :m!fi., ~LU, 
*~,et-ii' fE.ft, l!lit# .jllf# ,:kit . ~~tt 

) I [ lJl if:) )).Ji: 

1J.1 j;fil*# 
!f:t!K 

>1.<. s ±t- .>-h '·'" "~ ~11 ~'" r iB i;;;? 1 +1- ,,~ .;1:i~ = ~ ~ ~ -i.+ an ~' ;w >lrr L>.. 110 -Lr: ·r.t .~!!: -Mt 
/I'" P.TJ ' liit. J!J.. ' 7P .AE ' f.A ~ .. ~ 11i:.i , J:tt I f , i:i ttr , ~ ~ .. ~· 1fl!:j': , :x, )(0 ... I-fl~ .% , f.it -ux... , ;rtt.. M-1 , 'rJJ 1-rn. .. ~ 'l'f:T , 

~, 7c*, ~ti;!.,~ f"ff, ~J~, trim ,J:zj-* , *JI f , ~ 1,, Ji~, ¥i!f i;;l, 'lif WR, ·' f; Jt, 4-faJ, 1~ fJ).J, ii'. 
t1!. • .:0:1*,Jlllifjl,9ifi* ,~~ ,Bf~ ,1<r ,if:r .£»r ,$', r'l . ~J.l.J ,ttJ11,illimi:,$r ,mtt,%\ 

1$J1 , V1' i!!I , rl: :lt , X: J.l.J , JiJll. J.l.J , A< {-: , :;le ~t , ~JE '.t , m $ , ff. ~ v~ • , 3!Jl fB , ~ =F- , jit :.:E , t>Jl ~1 , Ji: 

it ,_W; * 'fit4.!A '~IJ )lj ,¥ij lb'f( '-zi-::lt ,jj( :if- ,f,R f.# ':km\ ., ji LI,,~ Jif '*¥ 7-) '~~ 'r¥i il\ll '"*LU '~ 
1itr , 'T Wt , 7j( 111 , $ :Pf , V!' 7.Jc , ::'.::Pf , ~ w , 1i ii~ , :fd: :Jt , tr ~ , ~ m , l:!:T :!$; , .:Fi ::It , lf'd lli3 , .M ,~:J!I , 
ttt* 

K-*, JflP\'l ,.m;m, 1wv'/f, 'ft:~ , i¥l 'ii, m1J,,;·, ¥lf tt, im *, 1f *, ~ *, Jt rtJJ, f¥.i Yf!, ->J<-~1, ~rm . 
i!l\I 1¥i .it}. rp A" 11! , 11\ J.l.J , iR $: , ~ lJZ- , ~ ~ , iJliJj ~ , 71! jij: , ilm llfJ , .$ Jl@'i , 1L 11"' , tt 'T , ~-* , ~ i!.!i , ~ .$ , Pi1' .$ , 

~#7.J<f"' iK .:PJ1fffi, 1):1f, ~~, ;m; *, ~ llE, ~~, ~ 1».i, :t.t'1:1~ ., m ~, .M 1-t, Jt r1 ,;M' *-, ~\lBJ., ~ 1.1<, J®l :j/&l, 
'I i'l 11,i;A, o\<f!J, f , :n'. "lll. L, .J, fllj '11 rm A -.lrw;; -7.lir 1'- 11.r; \V <i.Jr'' -hit-+< .'.!:&&· J;fh lvl 
~'f- .. ;J)f' zs: ,.16=J w .. / 1·.-, o LU ... .iei' 1 .... ~ ~ ... f'F'i\I _"9... -. ·l't!lt):k. "JJ9f 7' "'57 ,iJ:. "' ·n>' J.¥J ~.~fJ, ·vv rJ. 

(-!:;)$~~ ~~~~-t-~~~~~~~~~~~~~~~~~~~~~~~~~~~--1 

14 

~-W:ltilJ 

:&#!K 

~'El~ , fe'.H, ~ 1H, iti.. a, 11:.:1+1 ,~tt, ~Jlf, ~m ,.!! ,-*m ,~¥, ~m ,i:J+r . :it mt:,~!!.-, 
flitJ ll ,~Li ,-'f'-'*i ,~158,til\:!!.,ra 'f',~~,~Ji., .:R~,::k~ ,tt~·.::ltfH, r r:!Jj .1?E~,Jlll1, 

fffi:[t , {f nfi ,li}j~ ,J:,~,' -¥*' F8 ~~' 133 ~[! '{~-f*' ~fili ,lJ~:fBl '~ 'T 'tr ffi '117§ '[!j ~ ~' g 
'T, ~.ec, n ~, *tl•r ,Jt:±.f , i"hi~, ~ ro, t'X LlJ m, * ~, m w , ilkr¥J, ilk:tt, m ft, m :tt, ~:Wt, 
~~ ~ , :ti'il #\l ~ :l!ll! l2S: , .:JS.* ~ IX , -ti· t.r , t.r fN 

1 
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~ A. 1 ( tj) 

- r& -=~ 
l~ ' rti '1!1t ' l;i 

*.ill!.~ .t< .ill!. l2I 

Im' At T 'i!§!Kf ,J#~~ '~ * ,Zj Yf ,Jl Jj( ,lfz, ge f:t '-t IA ,bf.itl '~LI '~ .!JZ- ,Jl: jq:I, fl 

{Ai$J~#l5( 
tiiJ , 1* ~ , YLl tt , .m .if- , fJt m , j;I: ~ , m it , r i: .m1G , i'!i!i ~ , i1ff ~ , ii ~ , :lil: ~ , WJ ~ , fl.iJJ 1Jlj , P<l ac , L» 
£!. ,XS{b: ,lfk:!;b , ~tv,i ,j}(tt\, in~,~ T ,J'i& {ijJ, )B ~,!RU, ~ffl, I! rfl, Jl.feJ ll , lll! BS ,,\!l ;t;, rlai < -t ) 11" "IW IK 
1-JJ '~~ 

w, tr l?l i¥i ~ ~t~ , 't!l 1~ , ~ P11 , JJJt 111 , ::t ~ ,k'. 'Ji:, in Ui, rl(lj t.:i , :ljj( ~, ~ B , ~ffl , JI 'T. :!jj( 111, i!it ~, llfl1j(, 

ill'.~~# ig: A~,~ rr. ,Jt-1J '** . .m1+1 

~ :it . ~ !l'J1 fJ1J • 1L JJjt , 1iffi tiiJ ,,fit m JIT • m i:r , r'!i j1J: ~ lfir , J'.~ 1l'L ~ i:p , ~ ~Y: 4* i;; , fWI llL ff. tc. , JliiJ f)L 

~<-f'it.t< ff :ti , tJi tJr #! , :fit t1il , nJ f41 , l!Jil J:t 1l Jk 'T , ty .:'.: , -'!'- 39 , iii it , 1f ;w ~ , ~ ·-r , ~ .l1t ~ , llA ffl , ~ 
~18: 71l! .~~ .1xde1,J1'B .~J1 1, ttfli ,Li.JJJ ,1\1.* , f.li tl' ,11fu~,if~.*,:Pttffl ._i .. r1 .~~-m.:J-Ji , 

~:l.1lI .•~t, ro J'l ~. m~ ,J..::JEt o ,;f!J ;;m ,~ 1.1' . ~:l'Ai , ~~ ~ 

lfll!fJJ~, .fPW-$, if*]) ·'*E. fiiJ ,.ffilrey, 'fl !fi, 1f~ ,m:~ .$i~ .r6 ~ ,1£11!, ~Fffi 1l~ ~J\, ~ 

c J\J 1t ill!T rx: :Jt Jlfi1 .t< ~ iii; ,~~, -@3-'T ,~ ~, ~.trr~ h', JE 11.i!J Ji: , .lJi 1¥-J , ¥r ~ , n: .R:~ , 11r:Lro;, ~ it!: , ti"i-rrr, ~;:;~,~ml Jil, 

*" 15{ 
A-:~ ,-~t;, tr *fi~J\, "ii-~ ·**, ~ 15. Uf ~ ~ .~#1.wi, !';!,"{1 A-:~ rfj ~ lK, }'l};LJq-f{i, ~ 

11:! ' E. II! Jlf 1 ''8t .g: 

~ ~ llft ~ * m t& J'l JI± t l1fi- ~ 1 ~ ~ iff ~ 'M J¥ 1. , '11 .t}tifi 4t L , J:J * ;r;-% i1f ~ .. ~t -~· .. u . ... {f'iJ ' l:i ... :a ' ... :\<rJ • l, 7 ' ;;tJ\ .. ' ~ ... r:r-.. . 'I ' .. . I· .. 

ff.1 JJll1 :& tt lftl ,Jf ~ . :l1T ;f:ll , iA\l ffi , lfjiJ Yi: !Jj; .l!iiJ E ~ , -9, 11· , Mi¥ , ll'if f I· , ~!!ft , iil fl , 1im JJili , ffi lt-1fJJ , B ~ , 1£ 

* JK ],\'( W , tJ;-4~ , ~ tr 0-' , i'f? )W , Pt~ , :t?,f ft J¥ $ J~ , lfjiJ it 1ij· , lliiJ l!J ft , 11; •l'ft , l!liJ Ji ~ '~ LlJ , ffi li , ;fr! 

If! , fiiJ):fJ' .~~J. r £F1, ~$ 

P' !It ,if t.i!A-:, ~1-: ,)i":'. El , ~iii ri, tll fl, fl~-~~,~ E, 8 WJ, ~L~, TfJ*#, {.: (ti .;,it 1?i , 

~f.W~J& l5{ .)l[Jt- ,Je*, ~.::lti.l&I t>e, rt1J 1.1< , ;f;t;J,'B , ~:&, ~ 11J I T- , 11ll-F T-, 9t fl){, :fLlt, l'Jt 1L,]) 1R, :1%t~, 
~A ,flll*~,tl;\'~,~T- .~$ 

1m 11t • w1 ..n. • .:.c ;fji it .l:.!i • * * , ffil Jill. , ~-!!. . ;lh :t.!Jl • m && • r 1f • ~ .!'.1i 1f _-rr. it , Wt ~ , ~ 1~ , ; ' ~ , 
Jll • .#.iil ft. »1 , ~ft , ::!:: J* , Jii •m; , »1 I ii , .fl'i1 fft , ~ l!fi , ~ #f !t! tJL , ~tl 1j.: , *!Ji , S °'tr , r:'. tQf , f!ll ~ , ~ :+! , 3' 

( :JL) tt IK ~ -~~ ,ifiJf: . :t? ffi, m $ ,fl-E. , .ma .LJt R:'., :JL::f.t., ~ 111, 1J\ ~, 11 .w- mt, .Jll!ll., tt Jll , ~ *, 
l1'~JK 

~!I: ' *'$ ~ ' ;Jt~ r'fJ ' r:i. '.§'. ' -Fit' 

1'1ttt~ 18: 
{l--ft ,Jr~ ,1fib~ ,Jj{JE ,:!!$, liit 111J ·*m, m- m, if< w., ;J~.ffl • ilim .~i'iil. fiil ~·'*a, H11 ~, 
fflJ~ , fl~ .7C~ ,Bi~-~~.~~'*, fuJ i¥J ,~~P& 

n'aliiili* 
1'11 E. , ii ltY • ;IS'· ,_,_ , .fLUi , $1 ~J\ • U J: , * ii , & 9!U , fJ JIJ , JJ~ lib , l'fr • , Lt ti , J1i 5ii , 3C $ , JJf. J<. , 

$ l'L , E. r'i .~#!JJ , ~~ ,:t: lili ,~:~ .~$,~~,AA .!W~ .1~ $, ~ic.', ttt'~, :.ib I:! ,3J.f.jij, R 
:Im 18: 

~ .1:1~ . ~~ , ~:ili, 11·a ,~.!/.tf, llriJ:IY! ,~ fJ' 1* ,nret ,~Ill! ,Je ~ 

15 

• 
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t-< m #lii!{t~m: 

llfiatGt 

l!M ~ B 

( ~~tti!M~ ) 

I& fB1 ~ tt!!.19i -~ t» ill* tlii ~ 

~100 80-100 

~20 15-25 

I 
pH5.5-pH6.5 , pH6.5-pH7 .5 pH 7.5-pJJ8.5 

~25 20-25 15-25 

)L~ 

j$q fAj ~ .tt!z , fnJ ~ f,f, 

11!: 1~ ±11!. ' ~ lJl ~ iJt .11!1. 

< 60 

< IO 

~ ~ lf{ , ii tr :fill. 
~ '#111'1-t~fi~ 

:iiX; :r& ~ m , fr'Y i\W 
~ ~ f!&l lil} m IX 

~pH8.5 ,<pH5.5 

< 15 

ii : i·t :J!tl IE '1 ~ !!! fi ~ , rr tr fi ~ ;f1J .fil IJ£ Pi ~ A<J f!F .11!1. • 1"Y. .IJe tP. ~ .ll!1. fl& it1J tt: fJl! itl t1 ~ . * Ilk {i x tit MI :it!: fr tJi= :ti!!. Pf ~ 

tJfr 7ii: ~ u . 

16 
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~~ 
m~ 

I I -~ =~ =~ Im~ Ji~ ...>..~ -1:;~ /\.~ }L~ --j-M: !\ "-'J' ·•Y 

' 

fiiJ mt lTj1 fl( S)l- Jlj{ l':l<J )'iiJ ~ ~t '1~ M' l'iiJ rrt 1$ ~1 'f ),lj{ j'.fJ rr 1!1'11m , rnJ 7iiJ i$ llF f)-( .ljL Jj]i )ft ~ Jlk ;;j/ ' 
!~ ~~ i}!l-Ut Llr!l!J flJli tJPft mt aff ~ ' 

:!{[l, LiJ Il'rt ®i ~ :if lij( (j(j cp ' l' fl\! ~M'Jm , w uffMffl-Jfl-Di\ J:$ 
f~ tlJ Ji~ JJr ~ 

-! 
fl~±~1¥tlt/cm ~60 30-60 < 30 

:fii1JL)!}!* li/ (g/kg) ~1 2 8 - 15 <8 
-

~j: )il !'A !& i:f1 jf( ' f2 ~ _l (t'y~ 'Q~' r:p JjJ{' if"(~ 
I 

-7tJ; +. ' 4ili ± 

±JJ!l~Jt 1i'l cp {Ail Q~ f,f,fffi 

Efi Jt!l tt-1 m J: ;j0. l' ~ Nl ' i'$: !:Iii Z!"1 .tc ttt m , ~ ;ii m , ~ '-Ii zrI 
-*f&~ .l: ~~r~~, 

M'.rn~ 

±J1(~~r~m lli1£ 7J< '!!- M :(I:. Wk :E l4X: 1~ # U fll: $:7}~#r 

±;11:~~.f.Ftt $'11 ,-Alt -~-~$it ~:oFtlr 

~* 
it& itt rti ,j! It m-m, rAj mli!i 

I 

l!l;'t ,fi!f (l;[ ~ :'£ ~ {ilt J2,i ~ ~JJ£'&1t ,~J.ii:tt~ 
•pg( tp{t, 

film'. tYit • ~lft tt • 
'fll3ttt• 

'iif ll{frujJ 1E#rNJ~ .i#i.@ r#JJE,~*r#l)E. ~*fifJiio,~~.@ 

.fll: J.K~JJ JC~}~M-WIJE m Ji , ;§!; * rilll Ji ~ 4>: iPS Ji. , ~ r11l JE 

~[l,j;t;~{t~,gr r*i' rji cp f~ 
-

lfff ~li'. pH5.5- pH6.o ,pH6.5~pl-t7.5 pH7.5-pH8.5 ~pH8. 5, <pH5.5 

m iiii:IJi&/ <") ~3 z-10 10-15 
I 

ll: : x-ttiJ~JJ ~Jl'l5 ~, rp l.lln~ f11Nlt 75~ (l(J~t-:11!!. fiY. lQ tB ii= Ji!!.~ lll!I #~ffi .~.!4!.,-* ~::ff *fif ~ilttt ~~:llklftit 
!Jl Ii~~ . 

17 

I 
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± 

J::.~~ . 
1--H----l 

~!!*& 

3C *tr.: :tili. , fMc *3+51'-E'Jt , 
Ill ffij-'j'-@: , ~ 'fl- jJt !!!!. , 

/1J:im~Piil 

pH6.5~pH7.5 

~20 

5C ~ tt:f:tB '-it& ffef ~ im ' 
~ 31'- jJt !I!!. ., :if·@: ii1li I~ , Ji 

Wtrmi ,Ji.~ 1.~1 $ ,riiJ~ 

~!IP. 

pH7.5~ pH8.5 

~ i'liJ 1~ 3¥- :1& , riiJ l:<lf~ :1& , 

jJt 1tf!. J: 'm5 , .fi:.r~ J: ms 

<60 

pH4.5~pH5.5,~pH8.5 

< 18 

< 2 

;t: x<f ~J ~ J.J~J3tt5~, rfi J.t ~~~ ;fll_m:Jjrf.J~ B'i!~Litl!. , JJ5L :flt 111f.11'1!I!. ~l~ 111~ fl~ffl :f- !\!.,%: ~:ff~ flJ.W'! .i1t ff~ .tm 3'f ~ 

li1t :ii:~ 1[ • 

18 
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~!'.& 
m~ 

-~ -=~ -=~ ll.Y~ JI~ fr.~ -I;~ /\~ ;fL~ r~ 

:it!!.Jfi${1/. t"J ~ - ·-· !;& !!fl" lt!! 
fliT !§ llfl' :ltl! ' .l)Jj. Jill ' 1Jt .m $1 flif~~ ,~cfli 

~ ' !ts! '~:it!!. 
i:p T ~ . l(sj :ltl! '11· :Im ' ~ JJt :Ilk 

1f~T.~~l.l'/cm ~100 60-100 < 60 
. I • 

-H-~LEJi ~i!/ (g/kg) ~1 5 8-15 <10 

~MJ9tlt!! t.j-J ~ ., ~Ji! ~~-~~,lf'Jil f?Jl±,!R~ ,$± 

± :ll.f; fil ll£ t~! itlU ~ !!l ill\1 lT( 

llf! :it!!.~ ~ l:. +'~ T 'it W. , ifff !111 ~ t'kJ!t~,~~IW ·*~~ '* itP ~ , ...t it F f'il JW , i\li. Pz! :!tt 

-t: ~~ 'l} tk f5L JU 1,g ;Jc sit it1.ti:~~.Z. l'J1(;1f * :11 :fil -~1t$tm: 

±ii ft! 
~~$*Ftt :f:.'hr ,-mt - Alt,if'$#i -1'$~ 

mtk?JL m ri1i~f1l: ~~~1 tt , (o'U i# rt. 

ll'f.i .fil p;j ~ x•~~~ ~Bi: ' rp f:!t ~t!l\ ~· ll ' .m: Jjt ~ t8l 
~ 

I i1M~~)J JC it fil/J Ji: ~M ·~*fHJJi: .Ji!i * riill .M ~mM 

ff~7Jcfjg..1J JC 71-~Jli M , ti Ji: ~ Ji: ' ;)j; 4: l~ ,IE Ji* ~illi ,IE ' :::t' ~.IE :::f'#f.@. 
-

:« m ~ ~ 1.t f.i! JJl'. ~,cp 'fl {ij; 

tt m 1-t :f:1l oc .:£ t£Jj( rp Jj[ lifj!: 

JI!! T 7K.tll! ~Im >3 2-3 <2 

- • 
III i1il ~ l.l' I < • > ~3 2- 10 l0-15 15-25 

~ , Xtt -*'I ;E 1'1 *?. l:lt 1~ ~ , tfi .JJt ?<J ~ ~ 1f l!r 1'J ~ (j(J :m 1t!i. • w. ~ m .m JtP, ~ i1i1l tt 1!1! m ff .!41. • % ~ 11 J; rJ Mi! iH: n-~ it!!. Pf iJ 
l.W:ii~~ . 
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~~ 
-mtr- I 

-~~ :~ - /r{i.-
llll~ Ji'•°(' /\~ -t~ J\!!ff: Ji.~ -r~ _.=: --;:.f 'if 

I 

Ll.r fill Iii m ' rr•J fm 
w ~ rr r ilhlf ~ t-: -m ~ ~ llfl" :11!! ' 

jiiJ ~-Ok~ .Ilk , ~ ~ !!Ji' JI!!. ' ll 
!!ft :11!! ' 1 I 1 liil ~ .Ilk , iij; 1i JJt m , ~ #1 

jiiJ f.ri llfl' }!!!, , fi': i1 {!£ *I- :It!!. ' iJf jiiJ ~ llfl' :It!!. ' Ll.r raJ ~:Ilk ' i<t ~ 
ffi1 ~ ~ Jt!J. ' 'f- .!Ji! , w.~li~m.?rti 

f;<j :ltt!" Ii ~ rr :gi ' r $ ' )lji fl :It!!. ' t:i fr l 11 :Ilk ' Ji !!ii ~ 
j:fil J~ ~iiL -m; J!lr rn . r itfi !e ~r !JS. rt~ FR , 

~ _t i'fll 1±-1 , fliJ WI )ljl , i) G ;fll 1Z :ti!!. , 1.L1 ~ r. l'11 EEi , fi: ~ t-: 
IIl ' fuJ ~~ )rp ' Vi: flt 5jl JJ5( iil!l ( :I: 1: ) 1±1 ' w. 11£ ~it& ' ~ #if. .ljl jjji rt :It!!. ' $ ,.fflM.tilfE~ 
3¥-w. ' Mi ,ff~ ~ ~ jiiJ l/jfJ /lji ' ifi lR .lJl 

Vr .!§. iilI ~ 
1¥- ll;t ' ~ ffil: Jf JJJi m: , !IP m ifil .m .lfl 

I 

liil '~ ~ Jf )}j{ 

:{f Xii: I: 1i1 ~!JI JJr I cm ;;:::. 100 60-100 < 60 
-

;fftJLl!E~-JTI:/( !!(/ kg) ;;:::: 2 t[ ( ;;:::: 2 8) 18- t!O(Z0-40) l0-30(15-:lO) < 10(<15) 

~~ET!J& !fl~ ' 1li: J1{ ' ~ill ~~ , Q-JJI ' i:p lJ( ,.filJ1r .w.±1 ~J:,iJtiJI,~± 

±ti~ iT( ~1' 1111~.!'~~iE: 

I 

!if! ]l!!. ;j:J.j ~ 1-. *~ r '.Ii'{ ~ • ~ till .$ :va me ru , ~ '.fk ?!I! • :>Jt ~ ~ *{&!:ti. 1-. ~rf'~m.~~m 

± m ~ ~} :!* 1£ .4if£7J<Jf t~iE~z!'x~Jt~Jlt #7tY£m 

±~~ &:4'J~#tt $1lr -§9: ~*14 
-

-~1£ .n11a~1t tN ti5' • fi!li m ti1i 

50 cm - 100 cn1 ~ Lli }.!ll ~(t 
5o cm ~ IU .f.1..1\Pi't~fi! <m·~ fJ1, ti l: 

6' ~ < m fl"' hi! • lijJ ti:t ffl. , ~ 
100 cm fAJ X '-l-0\t ~ ~ ~ ~' ~ tt M:' it ~l Ji!' *1Jj 1t hi! 'jf, if-

l{(t ~ tt;l A{ ±M . .t.~~~-~~~-1n 
~ .fi1. m ill ll! Ja '~li!j;~ ,/fit iJBJ~, tie*~~) '!iX 

~12! -1&~~ ~) 'ex:ti Jt 
;ff :It ilk J>1;t ~ ffil ~ 

f~~f»}~~ 

??Ii i!ll£ 11~ ) J )f;j-}tV.U~ rm .m Ji~* l'iW Ji -1-iil.§~ 

flf 1t< ~::JJ rt 'l} fi#i .lt I tillf Ji ~411ii~ ii'"' )E I '\j!lj . 

~ FR#~~N./Jf f.ili • rr ~I m: 
-

pH4. 5~pH6. 5 
. 

®'~Ir pHG.O- pl-18.0( pH5.5 -pH8.0) 
pH5.5-pH8. 5 (pH4.5~pH5.5), > pH9.0(>pH8.5), 

( pH5.0~pH8.!i) pH8.5-pH9.0 < pH4.5( <pH 5.0) 

(pH 8.0-pH8 .5) 

~ 1 , ~·J 1-U~ 1'.J ~.!i'.~5~ , rp /Jf ?'5~~1.il!Jjtj5-* (!(J tlf :!tk. J.lli ~ ili llt:ll!! llfl ffltl 11: t!!Jtl ~Ji!.,* .lfilfi ~flt; /J'failt.fi~:it!!. ~ 
~& !f1I-ltt ~ $l • 

~2 . M~~••~*m~~•a~e•~*•~. 
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~-
:f~ f,J; 

-{!} _:~ =. '!!; llQ~ Ji. /'\~ I:;~ J\.~ l }L~ t-~ 

Yl ft~ ill! '~ Jjj{ llfl-:ii!!. ' 
tiiJ Vii ~:ttB 'Ii:!!Ji JJi! [K' ~ i1I!.' 

±ti/.)~ -m-& 'liiJ tt.i ~ii!!. ' E: ~ :19! ~ ' fi:~..t$,1f1Jtl!..t,i:J-t,r1l!S 
li:~ rf1, F $, LIJ ii!! rf1, T $ 

€r i11!. , Ii !ft T illl 

~~ l: >i! J!J.lt/cn1 ;;? 80 so~so 30~50 ·<30 

• 1ftlll!rl*i!/ Cg/ kg) ~25(~30) Z0-30 15~20 10 - 15 < 10 

:Wt-Ji }jf( !!!! rf1 il{ ']It Jll 
I 

f&li{ ,~ta ,m~ -~± ft!: ± ' I(]; f:il ' ~ ± 

l :~~m: lJ!i ,.,... ~~~f.IID& 
-

!ili Jlk ttl ~ _tr& r · ·~ ~ , ;'ij !l'il iw f't~!S!l, ~~~ .~i/irui ~JtPrui, i-.~r:+-&rui,~~1M 

±Jgff-f} ~(:)l ii7:f£7.k~ mtt~~~**l:t:tB: 1f~t1t:1tt 

_+_~ .. 't ~ ~ ,f.f. fj: $M' -~ .f:$ {.{ 

JjJt~~ m ra w J.~ 711$' 1WJ ¥1~'1~ 

~nfff1t~!M. 

~ -lilJ. (;§ ~ 
50 cm- 100 cm 1'i" ti ff 1t l!f.'t flit- , 50 cm I)). 1*J :±i 1l.il ;i& ~ , 

.A:~~~ti: 
1±1 J!IH!;f;'ml , ts ~fi :m;: ~ ~ :ti\'J. ffl , .!i.lt ~ ;u ~:ii 7': -T 1 o % 
ft~lfi;t~J& 

I 

#Ii i1lt flli j] 1C7}mJ .1Z: 'mi JE tili JE ' :J;!i * filii ,IE ~ * m JI • ,-i.; rp,tJ JE 

:uJ:7Jc frufJ ft?t Tlii .li!. , flJi b! ti# h!. ~4' 1.lli b! jJ; * Tiiii JE '.;f\ tilli b! 

;& fl-I .:l* Jijj 1t ~Jr -er 
11'1! 

,.,, {~ 

~-11t pH6.0-p~ pH4.5-pH6. 5, pH? .S~pH8.5 <pH1.S, > pH8.5 

I 
l'i 1£ 1:':i It Im ~l 600 800-2 000 >2 000 

ii 1 , M !J!rJ ~ J.J Q rt~ !M! , 4' It t'5 ~ :¥11 Ill: .!Jf t'5 ~ 1'19 ~~ :It!! , J.iiZ ~ : H • :lt!l. llfl :Ji'iJ f± fl!! ffl it~ , %: ~ 1i .X: m' * i1t ti f!t it!! Jf 

J~ J,at .if*~ . 
1t2: M%••~~*m••~~•••*m~. 
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~~ 

~~*~ 
-~ ·.~ -S(k 

- . ·-¢ Jl!J /'{>: ·-v .li.~ ..>..~ ;, . -!:;~' /\.!ff§ fL /;{<" ""1' -t- '-'t< •-¢ 

' 

f!f r:I .:=. JR ~fl ->F '.it it ?iF fR 'f· Jlj( ' !&$ # .siz. f~ rl: .l$l na ' Jl-. rill 

~ ' 11$ ;f;t l.jl- .ffii: ' )# ' fiIT mt 1~1-1 ~ ~ JiJ{ ' Jt ~ rt :ltll ' r.tf i'!.t lift ,fJl ~ i1Jj :ltll ix: ' t.-J im l'i .it!! ' r:i:. 

:tmmt1S1fl 
%J $t /lfl flt 31'- j,~ ' ff.I i:j:r l: ~ ' 1lk Ji :l1t ~ ' Ji ~ ill!. ' ~ i1Jj :ltll ~ 1~ ~ :ll!J. , Jlt IRJ ~ :§- , !&$ 

·.9! ~ llft f,q 3¥- JJjl ' JU] ~ :ltll ' frif ~ ill!. ' ri€ i1it ?iP IR , iblr # ~ Jtl!. , * ~ Jtl!. ' TJ~ ~ :lfil , Lil ±& :Iii 
'.ij'. ~ llfl' ±tf!. ' 3¥- ±If!. 'Jg ~ AA-!ili ' -'f?- ~! ' .Ii ~ f-"1 ~ :ttl!. ' llJ t& .l$l * tljl 
~ ,Ji &l~.l$l ~.1$l Tt:\1l 

:fl.~ ± g JW- JJ!'. I cm ~"1 00 60-100 <60 

fi" tJl. Im fl," if!:/ ( g/ kg) ;?.:25 20~30 10~20(1 5~25) <:::10( <:15) 

~ ~ 19i: :ttl!. i:j:r :i1l ' :i: ti ?iP~ ' ~ J..il! ' !ft ~ 'lli).l -ltl-'± ,~i..i)! ,Ji.f:l ,~ ± 

±:il?f¥m ~rp ~~!'~~lli: 

f!f.t ±& t!-J ~ P . .+'tr· ~NI , tlti !$ ~ *~llttt'i '~~fil ,:X~~ ~~fil ,_t~rti}m ,fifflm 

± .i;i 1i' ?:r ll* <£ lftf!lkf- ~.r£~z~~?}:Ullt .?f?}~m 

±Jl-lit 
~ ~ ~ff ·it $$t' -fl!l :f =f'. tr 

~ll*<£ 
-m' ra ~ JJ!'. tr-1t!i '~ ~$ 

~ .fi# 1251 ~ .L~~glX 15t ill\ '1tJ; 1t ' !¥.( 1t 'Hi. 'ii w 1t M: mt ft ' !Ji!11t '* f.f 1t 

tlm~~.11 JG 7.T ~f\li Jl J 'J.i!j Ji 1ii1i JE ' 1[I; * lWi JE ~;;f;1ii1JJE,:f~)i 

l.Jji 7J<. g~j] JE 0-frl,\j JE ., riili M lWi JE ' iii?.JI: lWi JE ~;;f-frl,\jJE,:;f'frl,\j)i 

~ D1#~1tW.Jjt f.lj rft f ~ 

pH4.S~pH5.5, 
:::> pH7.5 C: .. >pH8.5) 

~~1£& pH5.5~pH7.5 pT·IS.O~pH7.0 pH6.5~pH7.5 
P](;<::pH4.5 

CpH7.0- pH8.5) 
' I 
it 1 , ~~ !l!IJ %'.1'1 ~,,, JJ!'. Y'5 ~ , rft gr f5 -~ ~ll ~ 1:it ~; ~ Fi9 ~ :ltll , )Iii. ~ : 11 *'t- :ltll ~ ru~ ·11: ~ m ~ m , ~ ~ :tt" =!<:. tl!t' :Mi!* n-~He Jf 

:!ft J9i: m: ~ u . 
;-,t2,m%~••~*rn•tm•~•·~~-~. 
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~~ 
tiJti 

kjJ: - ,,,,. -~ 12.9~ ]ii{p -"- AA -t~ /\.~ }L~ -1-1$ - "'7 -~ - . / \v - · 

* ¥iiJ =::. ~ Vt! ff<J ..t :g~ 'fiiJ vu ilfi .7c fPJ :::::: ft! 1HI T 11k- , 

"iZ t~ fiiT mt (l<J fPJ IRJ tt it!!. , tli fii 3f- .UP: i:f=t $ . ..t. $ , fPJ Yfii l!fl ~ 3f-Jlj( (]<] Jtl 
.!lkJ~$1.tr f.R 3f-Etjt iY;I %Ti~ µ1 , 11f l!Jf :It!!. , 

TWRmt*~·-~<P~.J:t!!. .jcfPJ=ftl~cp$ ~ :It!!. * 111 mtr '¥-w, 
LlJ F!tr ljl ltr{ rf.I 9'1 , T i$ 

..t.ms 

'Fi ~:X -I-. .fil ft}\ flt /cm ?--100 60-100 <60 

-*it!Lm'i~ i: I (g/kg) ?--15 10~20 < 15 

. 
;j!Jf m mt±m 9~~-~~ ~~.~~-!Ii:~ f&±,:fil~ ,~± 

± ~~'"£ - . ~ . ):[!i i:p ilTil $i ~ ifiU 1K 

m'i :it!! #1 ~ l:. ;f'l} T ~ llil , re Ml ~ :t'.tW:~ ''.l$~~ ,;!k~~ 3k: .WJ; ~ '..t. ~ -p *'~ !M 'lllJ ~ !M 

-1: ~ .1f ?t ~ ()?, ~iliJ.l< 1V· m :a:~ z. 2.JZ .1f % '1 it ~*~~ 

±~~ 
~ 47.J.1 ~;ff. tt $ l\ ,- f:J!i -~,;.f$ 'SI; ~*·'ii\\ 

-~(£ 
Zi!i i'ti ;ffil Ii ···w fl'jjr'·m l"f'i i=i ' µ fJ . . l=i 

-

~ lilt JJ;I ~ :::If: 
:g:j) 7} ± 1* rJ-i 1i ~ 1t9 ffl! ' ~ m- ;q-ffl! • 1i"~i9~-~m-:o' 

fljl :B-tt' 1t *Wi ~~F.tu~~ . rJ.>1t 

~~~jJ YE :ft ni!l ff: , ni!l ff: m Jr: , ~ ;.f;; m; Jr: ;Ji!; 2fi: ni!l .IE , ::.f mi lE 

~J: 7.J< f.i~ ;JJ .JE 51- ntii .IE , ri#! .IE ?i#J ii , :;!J!i * riW ii i!l!i :2fs: ntii .kl , ~ WI ..([. 

' 
I'. *EB ;M; l*l 1t f.M & i\'S r.p 11£ 

tli: Wf 1t ;@JJr JG tf,SJ3t ~~ ,rplJ!'. 111 J3t ' ii J3t ' , l . 

j 

:it!! T J)( J.fil ~ / rn >3 2-3 < 2 

1± : Xt)l!1J~ Jg *£.it ?S·~ , cp OC-r5 ~ 'fl:l :H!: iJt ~ ~ (l<J .ti~ .ti!!., JiY: ~ lli "1~ .ti!!. II~ #JiJ fl {t f-M :®":.!I!. , * Jjj( :ft' *ti\\'~ )ltq-.r :lJll: :lt!! l'll' Jjt 

JjJtjjt{~ ~ 0 
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~~ 
ffi {,j; 

-~ -=~ =~ llY~ Ji?$ ...... ~ /\ ·-:r -!:;~ )\.~ )L~ +~ 

:it!! m "gfl ift 
~1' Vri: f~ *I- ill!. , m fJt~ i'iif ifiL ~~~ft .itk , .IJJr: it!!. • Wl 1.t ~ .itk . m ~HA rf1 Frr tiS , 

~Ii ~ , it :ltB ~ .f.H Nit , .8: ~ f1 t!ll tG fl.!& 

:fi%c±~f'7 JJ[/c 1n ~50 >30 < 30 

11VL!m*fill (g/kg) 20-40 10-30 < 10 

-

~t !£. JjJ! J'[B ·+i~,~m mill,~~ ,fil.lj/( {iP±,Jlt~,~± 

J: .!;ff~ ill ~i:p {~ t£ i!l 1Mf 1t 
-

JiQ:l&~Jrl t+'k -r ~~ .#!J:!/ll~ {JCftt~ ''.r.~ ~-~Iii~ ::it i'.P lX1l , r_ ~ r f,.} M , lilt~~ 

I: .!t( lF 1} ~ ~ Iii f!_Jj( SY- ~-8: ~ Z.1iX ;ff* :Ct:fil ~?t1A'A'f 

±4fil! 
1l~~~~tf $Ai -~ /F*ilr 

-
Jilt it l5l m ~:f!i\lft m ra , rtIJ m ro 

~$ff ft, 50 cm ~1 rJ;J ili 

f!f,{ {if]. r;i;J ~ x 
-fl-m.ll ft ,SO cm ~) F Le ~~iii+}, :l!I] ~ ~ ' ;w; 1M: ~ ~ ~ ; li(Jj 

;j\lj fiA: ~ j!f;t ill} J~ w :ltB r 7J< 1ft ~ 30 cm' {i!j; 

;u ft ftt:;;::,. 2 0 % ' =lik ft 
- - -

A'/{~{m)J k5tm.IE mi JE Jt!i ,fl: t~ Ji! :1' 1'W! ,It 

f1~7J<~)J Jt?tmM m ,':i!: ~tlfl:Wl.Jt -f'tm JE 

~IB#Jijj-f.tmlt tJi rf1 {!£ 

-
U: i'i1f ft fl\ J.t x t9.nr i:p gr ' i!: it 

l 500-
< l 500 

2 500 

ro l${ f:G J.Jl: / in 
l*J~l'ti((itt) 

i:*J Mi#! 2 000-3 000 2 500-3 800 >3 800 
1fr;t ± 2 800-

cm)vlt± 
3 000 

3 000-3 200 

~ t .X'.t :/!IJ ~ ;:l;J f2 ~ Fi ~ ' rjJ oc Pi~ la 1¥: tit f5 ~ (lg~ :ltB ' m :m t~ il!t~ ill! II& mo ¥! fsl! J 11 :bl: JR.. ' * llit * :k fl!I fill! il.l: .ff ;mo :ltB PF m 
mi Ji!:~U. . 
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;(;£:1Jn ~1R1LJ:r ,JtJ:tJ:ii 891t~~~-Mi~m~$C1t±~titJL~, ~~8911!~®~ m Wit&tsrr ~1/J\fft:m 
~~):£, H17~ *EB'1~ ~ &: <fJjl itt}(~it~ iF. * ~t~~ lli ~m~ :Ji, -N ~ V.J. '/ft~ 1. 721 , f!P 7'1±J1f~1iL mt 

C.3. 1 ~;11': 1 000 W. 

C.3.2 ®!19tti\~:25 mmX200 mm. 

C.3.3 rlli m~: fa§ ~!~fiij[~ ftii"~i?X:Jt:l fc6 Jit~"J jg 15 cnl~20 crn 1¥Jlf\~f-\:~, pg ~i=lrrt:l C T.~ffl) !& ~ f*.ti ~ 
CJ:~m> . 

c.3 .4 ~~~, ::Jc1J\W%:1kEjrmmm WG~. J*J~;ff-r 1J\~, ~~ 1*JTIJtmA-xiA~;. 

C.3.5 [I 7gjfoj~~i~L'.<E ~. 

C.3.6 ffiti.J5t-tt: 300 'C. 

C.4 itt j}JJ 

7-fs:i"it:~Jr~EJT fflti\:iflJ;f!:r7j(, ~t~~7£ 1:1)3 J~, J5J t@i :)t{Jf £ilit\JfiJ *1J C7B/T 6682 9:.i ~~~ 89 -:~7K. J;WJ£ 

mi~-tln*~ ~mfflJ ,Y.g~1.1<.m*. 

C.4.1 0.4 mol/L !l!t§M~-~M~~ 

f.J\Jf,t 40.0 g ~~&:~ ({,t,$~)mr 600 mL~800 inL 7J< i:p ,flitm~:Qt.!~¥.IJ J I, :II:~ pg ,#J7j(yJ!c~7J~ 
~.#tJUJJ<..¥. 1 L. ~t-JJtm~$!f$A 3 L :k~;ff i:p ;J1Jjj( 1LJfttff.1J 1.84 g/ mL 89t:&iit®C1t$til.\) , 'f!i~ 

J;tgfftlA:m:~ !Ml~ J.!<ii~ 9:.i , .7f Wf1:!.\tzm. 1'Ji!li ~ ~ iW~- .@IJ ft· rMi, 4lJ 1.Jn ~ 100 n1 L tit~ MJ~ l:iJ ;m@ Jt ~~, Jt 

te:k~*1'1$:u~~~* B9:kmt..+~1*1 ~*11, ~m~ tr11.ffi!ttt~¥1J .7f ~ f-a~ ¥f 1.Jn!fj-f~'t:&fri®, 11¥!J ~ms:111 1 

7t1:1ll:. J!tfit~r&l.t c ( ! KiCr201) =0.1 mol/ L. 

l$JJR 28 . 0g~~SIY.ii'kC1t$£ili)Q,\(; 10.0 g WltMSJft'*~Cit~Mi)~~T 600 ml,~800 mL 7J<~p ,}Jntit 
~®C 1t$~)20mL1Jltf¥~J~, M°tll:.Jt~tlJ§ ffl~~tl;:i:itmi~ 1 L ~:l:ifii!AJ, fi},ffi;Jj(?Jtt-it~m;;ft}.JU7j(~ 1 L. 

~----~~aitW•t:&OCr~.-~~ffl~~~~~~-t:&~. 
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0. 1 mol/ L ~~ill!.rtmliit¥J~)£ :11.&ll'k 0 .100 o mol L Ji:~&l~~?ffilffiil 20.00 mL "f/J.A 150 mL .==: 
tf-JJfkrp.tJntti~!Ut 3 ml.-5 mL .f0115$~'*ffi~3l!J 3 $f.!:JVin!ijf1*iff~jW~.mU!i~ti~tJelti«ifif€ 

Lt RP iiT i t·l'f. Ill fitNli&: ~}ff ill~ 1mrollt{(JJt o 

<ffofefO.ffi:J& 130 ·c ~t 2 h-3 h ~11!~MilP < tt~t'1! ) 4. 9o'1 g.%JttP11t*iffm.t&m x1m:1&ttA 

1 000 ml. W Ji'c Jki •I• • )Jll 7!<.~ J#, Jltfif-?llim~?tJ.l c ( ! K 2 Cr2 ( >1) = 0.1 00 0 mol/ 1 •• 

C.4.4 ®$~ !ll* (C12 llgN2 • 112 0)~~~1f!J 

f~<J[)(<$1S .U! Jl!!'Jllj;t\ 1.~9 g tff _:f°*.fl" 0.70 g FeS04 • 7H2 0 WI: 1.00 g(Nll1 >2S() 1 • FcS()4 • 6H20 EB 

100 mL ;j<~~ 111• llt.Jtrf/F~J~~Jjf( ,J1i1.*ffl1*#-=f:ffJ-~JmrJ 1 0 

?ftfltl.ffJ;lfll.illi.t::J: 0.25 mm R:f£r.fi.LX1. =fiitff. 0.05 g-0.5 g(f/if9ftj!J 0.000 1 g.~f-f lil:~~1Tt/L~~'!i 

IP:t!i! 1fii;£ >. litA 6'!/ilt iA'l'f rf1. f~ Fn JA (:I ~jtij~~~ W ?1£f01111 A 10.00 mL o. I mol ' L !It~ MilP-~&rit 

ii. ~~J Jf:+t t.}1-iit'-f o fruA-~~li-4 . fffii\~~1-fifi A 1':~rt 111 • iIJ:~~~ltVLA e.-ti: l:l!!P _t:JJn~ 
:J?: iss c-190 ·c (i<J ilhni~ i:J;J. ~tr rr ~ltimf~r'illlW ·*>Rt&AJii Mmlli tit 'f ~ ~ 110 ·c - 1so -c .~ 
1:it 11 ~ 1 n<1 rif iii Ml nti 01 Jf Mi i 1 01 • JJt~ llil ~ fti!J it 1P m 1t , ~ f!1! m nl ~1 r.~t Hll D'i • J t 1ii1 • iJ ~ ~ ~ j& ~ ~~.a: M 
mtM ~ti .W;z)IJJL?X. ~~ ~i&M:i1J ~J ,Jtm~ti: 170 ·c - 1so ·c .s min ±0.5 min Ji1 ~~£t*JA71H mm 113 ~ 
H\ , ('t !ii Jt ~1J • Jt{ 1~ i.i\'i!' 7'~ ~ ilh ( ~) ~ . reut'l§f i;l;J ~ 7~ ~ ~ .& ±~§JG~ X .JYl .lt!!. ~~A 250 mL :=. ffJ ffl'i i:ti • 
Ji:j * ft11~ i.i\1"f .&1l'ili# ~~. '(Jt~ jf: A = iH mi rp , f9! :=.Jfi mi l*1 ~ ftl (~J .~ ~;f}l~~~i~ .(t: 50 mL~60 mL. 7.Jn 3 ~ti 

4~~~ l~llff:+rt ~ jf1J , J1J 1mE M1lf 'ifk;fff-ff'F.Wf ~m J£ *'J ~ 09 Kz Cr2 0 1, m ~ ~J ~ f!. kl:~~ .fil • Wof ~-
~.,, /;r 
'Pl'~ I . o 

~u ai: ~rti A!. rrr; H rvii 1~ .illZ. ~ m ~ Bf.1 ~:rt fl: ;;f ¥U ~ l£ *- 1!..1 wt~ m ~1u wtt ~ 1iv. 1r!k m ~ fi!: 71- fl: (:J{J 1 13 , JJHJ ;w. ~ 
:];- .t. J;1l ** .f.f lik if[ lJiltl 0 

m lit 7.)-.ifr fl;f • fl\i. JµJ rrJ fht 2 1-~ r'1 i.l\~, f!P ** ~~ o. 2 g '.l*J tie 111i~}1~ 1· lJf t f¥ t ~ , ;ttftt!,~ !)I~ ±*f 

i!l!tl ~ .f:l:l liil 

ttrr~JR!i~ < ('.1 >. 

O.M - c • ( V. - V ) X 0.003X 1.72·1 X I.I O X l OOO ·· ··············· ···· ( C.l ) 
m 

J:t 1 jJ : 

< >.tvf 1:1W1T -!1LJ9! ~ ~ii:*li .1¥!.fft'1 Si:tfTSl ( g/ kg) ; 

Vo -~~ i1 i.A:~ JW riit *<:ifrt&l.illZ. ~tr-?!Em Hi f* ;& . Jf1.1Jlj.J i',°f 11· ( mL) I 

V L\~pijl!~J.EEJT7!'j ~iii®~ ~;fjjflm~-f*.ffl , q'J.f$L::f.J •'(!:fl· ( m L) 1 

c i11ttUl 1([[ ~;f;F ~Ii~~ 1¥Jt&J3t , ifi.fft'1 ~$ #i:Jl ( mol/ L); 

0.00'.3 1/ 11 4~~-Tt1~~~.1F~iii , ~fft11JlCg) 1 

1. 7211 I h 1i .fJLl@~r):J&;(J ffl~ l¥J *~; 
l.10 ~1t~iE~fl; 
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I 

m ~ lfX ;lit T iA f-f A<J mt:li , !ti W: fl R. cg) , 

1 000 ~~'j:)JX;4ij0J)·t5ii. 

JJZ-:fi jg!IJ 7£ fi'i *FA~:# 1!l ~ fl\l~ ~ . ~ 00 =: {1'L ::f.i ~ f£ '¥ • 

C.8 j±~ 

C.8.1 ~ 

c. 8.2 iJ!Jj 

JJfi #;(:£ ' OJ 
C.8.3 :2f_ 

C.8.4 110 ,, ~-, 

GB/T 33469-2016 
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l!M ~ D 

C~m·lil!M~) 

±mm~m10C1¥Jmg~ 

~~~~-~~-#~.--~=~~2-.m~~~~#±•tt•tt~~~M~-~AM@Jjt~ 

~1t ,Jt:tt{w,m~B1r'Ei1 ,m~1*N.& Lt:i:tl-~l!&t-t-~1+1 ±~:f1L~£7c1J,.&;tt'*~s ~if&. 

D.3.1 ±~ltlttr:*IJ}jtri1Em1'7 0 g/L~60 g/L. 

D.3.2 ~n;~~'fm: 1 I~. 

1).3.3 t)tYilf ,}§[:1£ 5 cm,JL~ 0.2 mm"' 

D.3.4 1!7~JtmC:f.fJL) 1¥11'.fil:fl~~ . 

1).3.5 ·ts:m + X*tl§i. 
D.3.6 ~i~~. 

D.3.7 tp~ . 

D. 4 iit jflj 

*f.!\lf;I. 51. 00 g :Rifia~~®fV.l (it$:~), }JUJ}c 400 mL, 1Jn~~fm, ~t;jl ,6 ffl 7j(:fffl ~Ee. 1 L , ;Jtt&J_l c [1 / 6 

(Naf>03 ) 5 ]=0.5 mol/ L. 

D.4.2 0.5 mol/L ~MtlJ.J~)i 

l** 33.50 g 1fj: ® iJfi C 1t~ Mi), 1Jn 7j( 700 mL, fJU ~~ 7$ f(fli, ~ *P Fn J'li 7j( ~~It l L. ft~ lJt c 

(l / ?Na2C2()4) = 0.5 mol/ L. 

D.5.1 iJJ!~;E±:)l1)&r~7j(~it: . Jjj{~<fg~~'i} J§' ;IJJ(A 105 'C •ffiilfil.-T~~9:r~ 2 h,.ftA=f~~~*IJ&f-J 

20 min, =f;JC:iff,j\ft,t~~If. 0.01 g(mo ). :Qitf~~Jj_\~~,g 10 g1fl-tm=fl\:M;:i:f:i .~ii,ffJ~JH~ 0.01 g 
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<111 > #f ft Jifli~nt t£t8i!:_t .1t:re JY!~~ 10s ·c ±z <.~ 1¥1ti•. m· 1 :~~ rfl~ 6 h~s h<-Al!:f-f i\11Jt-T 
6 h.l'tA<tl~.Efi!tiflii6:.f.Fi\1i~~ 8 h).Jfi(ili.:lff~::hi£tF,ft.A I ~im r l-l~i4J 20 min~30 minfl\!i: .ft!i 
'61::. 0.01 g(nz > o 4ii-~ll'f.r@:Jtl:tiw;J~}."f·rr~~ o 

D.5.2 {$~ :#lf>t 2mm1l,:{£yijf89JXtf~~ 50.00 g -f 500 mL -:. RJJffirp ,1JJJJj(?fil}Ro 

D.5.3 .hl. iii t'l<J i~ ~: .ff!m f-.~ pH Ui1.J11.A~ tciJ 1¥.J1} lit 1l!J < :U )Jc fl 1: .1,il )Jll 60 mL 0. 5 mol L iii TA ~Mlff 
i{l;rpfl: I .liiJJll 20 mL 0.5 mol/L1/[~~~Mt;flttJ:~bn ,10 ml, 0.5 mol/ !1~¥{.ft~it~),.flf.}Jn;Jc+ 

-:: ffl Jt-li '1 1 , f!J!. l: r& U-.ffii~ :1-J 250 mL. Jflf J:l pt - 1J' ~ '~ • 1/P; ~J Jii 1Tfl '1'1. 2 h, f'i.\ Ji1 t~ .(!: •:!! ~ *& J: 1Ja ~, {1(£ ~ 

i h , 11: .ft: i,11 a i£i1 rr J~ !?. ·tit~ ':lb= ft! Jm , t:J WJ ±-*¥. m ~+nu 1t!: th ~ T!lI! .tk • 
~11-.fL ~5! J:J 0. 2 mm i'.t<J ~gm Ml ff$ 4 tfi , .I"}~ m.i -~- 1& .(i:. i'J ~ 1$~ fm I ·. , 14' .~ mi l't til Fn , iii M ~ %¥ #r-~ ~ ~ 

D. 5. 4 iJl!lJ fil ,tJ; ~ llal J;( · 
i&! • l!fl { ~ .t< £}ft(!{] 

D.5.5 il.~~.~ 

~ 30 ~ .~w 

tJ(~ 

~l · i;:~ . 1 

D.6 ~-

D.6. 1 

..tt rt1 : 

m , -tJt=f~m~ 

111 • tJt -f fiu m 1k :b11 • 
111 

D.6.2 

' iJJ 1 min( l:r 

. If/ I - UI z 
1K?t<-I- ¥), (g/ kg) - x 1 ooo 

rn - rn 0 

• .£!_ .b<I. i it ft f.!ll IJ: • g tJt-f ±19!: m. . ( g) = ii\f-f !!& fil;j( ~ '· • g ' kg +_l_O_O_O X 1 000 ............... ... ( D. 2 ) 

D.6.3 *1lft'P:f.):*fit(2.0 mm~D>0.2 mm)B9il·}f. ,_hl;:\;(l).:l): 

2 0 -.. O 2 •1<1:1r,h~4-.L-.. ( %) _ ff/{1: 0.2 mm .fL~t!m1f l_l'J9;t;lt f ltJ'.fv.~-fl X lOO 
. mm . mm mv.Yu"" m, -0 .H~ 

1
. :1•w: r.r:-.ri 

~ l<l'I. 1'"f I !J.l !Jj'. 

· ·· ... · ·· · ·· ( D. 3 ) 

D.6.4 0. 2 m nl *V.:f1! ])), r, 1J,r:tftf\L:f~:lflY1*1'[ l'fJ ~,ff{fr.fil D<J ~ 1-31: f]( .i:~ ( I).'1.) : 

;J'f .lit *'7.~2U!~~I'! JJ, ( % ) = tt :i:iti~~ + It~ ~i · ~IJ H[ : ) ~I(~~-~~~ + tM!t15tJ.f f~ - ~} -*JflJ i! X l OO 

··· ··· ( D.'1) 
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D.6.5 l · tii:Jf:t2~ ~ l"t1- . 0. 2 mm ~~Vl r, 1J' f ;!i!::fl}:~~ ~~~fl'~ ti~ < D) , "iiJ tit 11] ~ J'l:Wf05:\ ~I
n: .. .00.:rt<D.5) : 

/) = 
1 8001] X L 

981 Cd i- d ,) T • • • • • · • • · •• · •• • • • • • • • • · · • •• • · • < D. 5 ) 

J:t i:p : 

D ± fV: 1'1-t2, l'J'!W: JJ?6*( mm); 

d , ± *'l\¥.JJ[ ,,$£L1gY£1:i'J v.1T~*<g/rm4 ) 1 

d ~ 7j(~@ ~, 1y~{tz J.J .fl4li3L.1J Jm-* (g/ cm3
) 1 

f, ±.:f1I~-~m~~ti[ , if.!.fJL 7.11** Ccm)Ci'ffi:R l~I D.l ff.~~), 

r ± t~r. m ~$at 1t:1J • ¥.111. j;; tY cs) ; 

1} 1J<(~Jf.~?11}~~, t)'l.{1l1gY£4ijffl*~I g/ (cm • s) JW.~ D. l . 

981 11!.11 )Jll ]!;./Jr ,1¥J. f.tl}J ~..1<:~=7X}j~(cm/ s2
). 

~ D. 1 *R9*6il ~ft( fJ ) 

m!lf/·c q/[g/ (cm • .:>) = l!i\J.11:1 ·c q/f g/(cm • s) _ 

4 0.015 67 20 0.0 10 05 

- 0.015 19 21 0.009 810 " 
6 0.014 73 22 0 .009 579 

7 0.014. 28 23 0.009 358 

8 0.0 13 86 2·1 0 .009 142 

9 0 .013 46 25 0.008 937 

10 0.013 08 26 0.008 737 

1 1 0.012 71 27 0.008 515 

12 0.012 35 28 0.008 360 

J3 0.012 03 29 0.008 180 

14 0.01 1 71 30 0,008 007 

15 0.011 <10 31 0.007 840 

16 0.01111 32 0.007 679 

17 0.010 83 33 0.007 523 

18 0.010 56 34 0.007 371 

19 0 .010 30 35 0.007 225 

• 

Ill 0 .1 ttmit~!tt~fl'~m!lf~ll* ~111 

.i:\ rt1 (~ L frtiiT ~R t~ ffi:i-ti;j~ .!:j ±;f.JL-1f5&m~ 7*&..:t ~ l~I C ~I D.1 );f,tq# . 

D.6.6 ~~if\t:k1J\?t~ ~ ~ o<JMJ~jij :~!imf!j7f *1l t~:fil:itiA;J,Xi,-~}'I 1±1 ~45-ltl~f{1i!i' VJ .&A'~m ±Jf"fr . .m~=rN 1t 
ft, VJ±*¥:~~ i'T #Ji.1-JW.~f~, ttlltll~~ffl:J;;:flii*.{Jf- • .(+: '~. m-J;t~J::~ Ill ~f9i*fl:k1J'Jt~efll:!~ COO D.2) . 
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D.6. 7 -tf·Ji: 1!l-*51~ 8?t~,1iffl xE ± ~ ffe !I!! . h\~.tL::k1J\7}@C fffl f& ~ ..I:~ ti\ < 2. 0 mm, < 0. 2 mm, 

< 0.02 mm ,&<0.002mm1!).;fi/::(£~:fR8?}~.l.:.rM~;J<BlJ!&.ll!P1.!} ¥!J 2.0 mtn?-=D> 0.02 mm,0.02 mm:;?:. 
D>o.002 mn1,D.,....::::o.ooz n1m *.tl~B{JH %~·~: 0 

;r-f§tj: ~ .b\fJl*1i.::;k1J,:frifC lttl ~ ( !!! D. 2) r. '.i1t ~~< 2.0, < O. 2, < 0. 02, < 0. 002 mm 1} t'l~ {l<J ~ ·tt Ef )tlX7t§JIJ 1<J 100, 

93 , 42 *ii 20,JJ!!J 

;/;!i~L([)·<0.002 mm)11;;:1<J 20 % 

~(if)')ii/:(0.02 nim~D>0.002 rnrn)*f.ill:1'1 42%-20% =22% 

f111W>t'LC 0.2 mm~D>0.02 n1m) ~TI!:i1 93%-42 .%'=51% 

Jii1I W>t'l ( 2.0 mn1~ 0.2 1nm) "fr:i!i!: 1<J = 100 %- 93 % = 7 % 

0.2 nun;=::D; >0.02 min'] 2.0 mm;=::D;> 0.2 m.m RP~l'i'.!lt'r l::jtfl:rtPtftf? fiZ.*i.11'.1.fi'.J;-til~C2.0 mrn;?D > 0.02 mrn)B~ 

~:ii: ' * fYiJ s:ji it t'l ¥)1 f? ifj; ;:lg 5 8 % • 

D.7 ~~Lt 

100 
tj\ 

90 =i~ 

h\: 80 
ft 
ts: 70 

t_ 60 
± 
1Jj; 50 
'., .. 
r=i 40 
?} 

~ 30 

( %) 20 

10 

0 

"' 

-'"-. 

O~CQt-<.Olt':I ~ M N 

--k:>OOOO 0 ci o 

""' ~ 

' 
' " " 

"""'O'>COt-<.Dl.D ~ 
.00000 0 

0 . . . . . . 
00000 0 

~ 

g ~ . 
0 .o 

'-.... ... -.... 

.-moot-t0u:i ~ M N 
000000 0 0 0 
.00000 0 0 0 

0 00000 0 c) 0 

.:L.$ '9k t~J.I< ~·23f fJ·?»ltlJE~ *ft vr~)(ttEJ.7&: 7.K ?t*ir!·< so g/ kg, ft vi:g~xtffi ~ <z g/kg; 11< ?t-t. 
:W: 50 g/kg~1so g/kg,fcizr-g~xttEJ~<3 g/kg;1k?t~1f!>1so g/kg,ftrr-~)(fffi&<1 g/ kg. 

41-;&:~ 8 ?t~.lj!.:fsUiltlJ:EM W: ft ~q:~xtffi&:l'r~.tlf:& <3 % ; ~} c~) ~~<4 % • 

D.8. 1 ±~'.1I::fif ~Vi:fll5* lt(L) 1¥.J~iE 

r.tttt•~~~~n~~•*lt,rra~~~~±•~m~•&.~ttPfflm~•~oo~tt•ttWR~m 

'ft 1L'Re~ CL',) *~1J~±*~ ff'~tJL~~1*Jjt, {S ti:~ ~~1J5!:'. i:p, ~ lt1!:it~A~• J§ , 19:!. mi fl· i@i, ITT ij;~~ 
( ttP~-~00;f11 l:t£tt;f§tJJ~) ~~Rtfi::fR"P 'L'ff:eiW; CL') Jf~~ ±~m~a<J~ flffe1*JJt ( ~Jl±;b1f.f ~:5cm~~ 

1t L) o TITT_El ,~ WiJ bt i!i-ta<J ~~~~EJT1t~ 119 (L '){fl 1251 It ll:tt JJ~j:\~ ~~rra~ ~ o ~.lit, {-E fl.ff.I l:t 11! 
l·~ ~trmLU}ZJt:lttql' :l::)m1f~~u~~flt.zIE coo D.3). * :±1 ttlf:·it·w;~ .!::i ±~1f ~~m~~Btl':l{J *~ o 
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r· • -
.I 

I 

- I' -
l 

2 ''' 
1 I', - -
2 A; '·· 

~1 
~ 
•I• 
•u 

ticif ~lJIJLur: 
a > m!/:t:lti.Rit71-~f*~:llil 500 mLill:M .{jJ.A~ JOO ml. 7]<. ~Tin?t.l'.M.!!,£fili&i7J<t!f!"1 . ~7K1til 

~m 20 c. . ~iefil~* 1m~lfJf*~~JJ.t< !;,( ~ JJ nor rlJ.1 XL >. ~ Lt fili.tfilCA-Jil~ rt-i. fl!JJ< w 
i* 1is lt!lt ti ~-m;~JJJr6lt C l)J ~Ji lii""f ~J;J ?ft) .~l~iCll< IW ~ 0<J .IJ• i*ft~JJjt < !;,( ~ R mir~ J.J 
?ii;) . ~:ff f*.m.tt Rll '1ttm:tt-~7e! B9"*;fJ{ <Vb) .~@: jJJ.j ?X. Jfkj{ Tr.-* 'f· .tiJ fl'l f'F '1 Vb {fi ( mL) . 

b > !Ji!~~ tt .m i.t r'f. re! ~.m r-j:i ,c,, : t£ ...t ~ 20 ·c ·ru: m *-' f'J: r . iJ•''J \r ra fo1l' v-1 11< rm~ ~ - ~tl J.( 5lt , ~- rt m 
i.tft.A;Jc ~ , ~ ~ iiiJf\-~ (l<J ~ fJ{J6 1/2 tt!!tt~ l't!i {!!\ ~ B•t, Jlt Rt 11< IITT .!..j ~ ~;tfl 1:11 ( l).J ~ }.! 00 r 
~ Jv (fl:) :lit Nil /.J 11 w. ~;ffl i:j:i ,c,, ~ ( ~ 3) • ~~· ~t :Hr i 1-1r;1 ~ -j.: -:. f(J !JM I.: 'Jtl l'[ R ~:t?iffr ii /J:J 7j( W.¥ rt 
:ill: i /·:lrk-11\t ~IJ JJt!t.t A<J~ l[U€~ Cl / ZL a) , !J)' RP f!l 7{l! 1*:fJ"~ rti 1L' !JG .3'i~k1~ ~1j )Jr :lit i'.Jf.J fil ll®: ~. 

c) mi!fillil:fmfl'J1f2(R)(,f~fiffl~ 1 mm) ,#i.t3'1>Lt~~:i!rtri~~~(S) :S = l /4rr1~ 2 ,7{~3.14. 

d) J fl 1'(J~ ?flliiffrflt LU ~ lt:l!:i.tiit1f£~JJt .~JJitff J: 4} ~Jill (f(J~E t!S (I. I ) • mfffi 5 m:fil- lX.:ff ic ~ 0 

e) l.t1).±~1J ~jfL~~fjt (L) 

· · • · · · · · · · · · • · · • · · •· · · · · ( D. 6 ) 

~ Lj.-i : 

I~ .:J . ~1ii&OC~l¥~ , Jttfl::hm!)t(:(cm ) ; 

L ' ~mi~ lt.l:tf-l1-le!-f*~i:j:i.(,,B<JHP11I. l'(i-(!LJ.1JIJ.* <cn1 ) 1 

L 1 11 :Qfi!:~Jjt.3?.lJtfT _t~ ~dJJ[O<JHQ/lf, ll'!ti'l'111l!J¥: (cm ) ; 

1 / 2L It ii l tt17e!"*~ i:j:i •L' ~:ltt:{fk~j!ft ffJBe ~. l'fl.1tr Y-J JI«% (cm) 1 

vb - l:t ilttf·nffi!f*lJl ,Jll-filJ131_1f Jm)f<:<cmJ); 

s filf~tl4'~oo.ffl .~w:h3Jl-1f Jm%: Ccm2
) . 

f) ~~Ii~ tt iJf i1-~~ ~ ±ttL1r~m 11$f* oc < L) B<J ~ ~ 1111 ~JG . J 11wr11t1111¥1 :1' li5l L, ffi, 1-t.A_t J:.t, i.t 
~ IH ~k~ J1\i. (l<J L {[' ~ili!I ~£# i~J&~ ±.tft,~j*m~~f~lf (L) o~.x:~ Jth~ ( ~ D. l) 0 ~~Lt.~ 

i 1· ~ ~ n tt 91J + TJJ ~Si wr ~ J:.t ~J ~ oo rr :tr~ m ~~ r* Lit r. ?11 ~JG 1'Ki ::(;i -rorn • ~ ~ , we :1' 1x 11J N ~ JA 
1111 t~J: ~~ ~t 'r( ~I · ~~f{~$ HI ±tii::ff 3\'flili:!*f~Jjt'. CL) {I'(, 1f1i il 11f Jiil JIJ ttfilit~ ~~~ti tE ~ ~ 
:flNr~~:J:t~J~ 00 ...t.1!! W ffiJ.ilZ(l9 ±~~~ (D). 
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D.8.2 ~l:Iti.t~JJi:& ~ ~ W~lE 

tt:m:it1fmifflntr Ell.A.3t~, 1it1'J~tlllt~iE o J3 5'r, ltlfi:it8'iJ~BJJ.j{ ~~.Fl fiiT~1-1 flli, {fil :ff ~ ~~fF 
i:r . it =r ~ • w i!±t-1' 111 rm f.l fi~m 1!J J1 w ..t. ~ j;.!( ~ , fiJf PJ , 1'J' fJ mi t5t J.E ~-Ji&,~ o #. f.:t J.E st , ~tl Ji'.~ iE :tn 1!J 
f:I W~iE~~~*ff-~£ffe•iu~: 

~ - ZV. WC $JJ-1' lf.J ~ JJt 1¥J tffi fff.r# til : -«t m If! # tt :m ·t-1-~!I It.&~ Jj ffii ~ iE it~ {91J ~ C * D. 2) ~ - 1L 1i 
r;r~J~.m, fff.:i!ff fh\J& f'£ 10s ·c -T~iio<Jit1t~, wc1ttl ~ 1-tf!ltiJ\ rm~ 111~• c* D. 2 i+im -:1l1i>, 7E~-=r 
1 ooo mL ~l.l:~fi rJt ,1tJitli3:1JA Vi:~im. IC11itl at~iffil.-f*~t-£ 20 ·c , ffi"tE t!I •1l[?'r :FJX: •tfi iffil7J<.f.!i ~11 Ji!ff. 

•=~•~1.t•tt~~••:~&:ft~~•~M5flM•~*~m~•~~m•~•m•7J<.~i:f. 
~~rfui.1~t:t 20 ·c, mmtt-¥$ttttt¥• pgm•. ftt!1t?t1!J:t$J0J. 

~~~~iE B'iJ· ttll[if{t(?X~A~:ft *.fffifl~· CJ;A~oc1J\¥1J::k> B':J7JL!ltf6J rt-i, {£ 20 ·c T lt!:17 lt'.i:it 
~ ~ ~ f{ C VJ ~ R W J: ~jg l1t) H<J mil ;£ , Ji M i#J ?J( , Jlit 5JZ- BJ ii[ ( :~ D. 2 rti M Ji 1r 1"j· ) • lt 11! it t't'~ :00 -~ i* ~ 
( RP~1iffJi~~ , _ljl~ 2 i:rm-1r1r)5fU~~lff!8~~(* D.2 ifrm1i .il1i)Z~. RPJJ~tlJJt.& ~J:J iffi~j£-f.j[ 

<* 2 "f •:R 1r11· > o 1:£~ ~Iill ffl i:f ~ii~tllIE {i[8'iJ IEffl 1"'f % , ~:9e.:*m. 

~ D.2 lflfil! tl:iii.t~JJ.l:&~ ~ W~iEi.t~f§1j~ 

20 'C Bt l:tll! it 20 ·c rt-:!' fffi 11£ ~ 71-t)J; ?ft l~ Wi ~~B•jm_J.{r/ t 1 iE at dJ l:t 11! ~df,rJ?c~fJ 

~J r£E .Jiff!~~ I ~t&~J3t/ t.~I lfr W ff<J ~ft it l!J!~ .XE ~ 'F· ~ Jfri ~.II fJ!J./ 
(g/L) (g/mL) 1!!11: ! g ·c ~~/(g/ L) (g/L) 

0 0.998 232 0 20 - 0.6 I o.6 

5 l .001 349 4.56 20 ,1.0 -l-1.0 

10 l.004 465 8.94 20 9_,1 +o.6 
15 1.007 582 13.30 20 15.1 - 0.l 

20 1.010 698 17.79 20 20.2 - 0.2 

25 l.013 815 22.30 20 ?. " 0 _ j, 0 

30 1.016 931 26.73 20 29.5 -1- 0. 5 

35 l.020 048 31.11 20 :H .5 -1-0. 5 

40 1.023 165 35.61 20 39.7 +o.s 

45 1.026 281 40.32 20 44.4 +0.6 

50 1.029 398 44 .88 20 49.4 +o.6 

55 1.032 514 49.56 20 54.4 +o.6 

60 1.035 631 54.00 20 60.3 - 0.3 

~~tv-••1.t~tt~~~~HW~iE~a:aM1.tmtt~~~~~~-~~~-m:.~1.t•tt~~~ 
~ ±!8 ~~:Jg ;fj/l ~ f'f\ , ~ iE {ii jg~~ ~ffi , it n· ** ~ ,tj ~ J:~ $JJ ~~~If.&~ fa.I mi~ iE lttr ~ ( 00 D. ,1) • 11X ili!i lit 
~tt.~~~lt~tt*DMtt*fi~~~-~*~•mfi~~B':J~IE. 

ltU!TI--'S· 

~ 
+I 

•..:J 0 ~ 

~ 
- 1 

10 20 30 40 50 60 

l:t.m TI-~11.t 
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0 .8.3 ~lft~.iE 

_l.\I ttif(il· tlS~{t- 20 C'~.tE ~ . ~J:El!!Jt~~ .~~~ tt ill: it1'1<J~1f!l#~.&7Jc (J(J w; Jjt ,-fl.ta~ 

;& D. 3 Ji!fT.&.U:: . 

D.8.4 ±*9:1tJl~.iE 

tt !! i r (fJ ~tl JJr ;f2: VJ 1-. ti: Lt~ 7'J 2. 6 5 fF ti?- ftE a9 • -!-. tit. tt 1R i& ~ ff\j • 11J *~ tt 11: tt 1% ~-* ~J ~ D. 11 f.Jf ~~ 
t!itiE f!1:illq i~ 1E, ~II !:fir ~t'.![£~~ )'-, flJ ~~~ii·. 

D.8.5 itfil! 

.('f ~ ~· JfH. J:t if( i ,. (~J ~IJ JJt ~ Jf . :tE It 11tt7* i:p ii'~ r'l 1)!ll ~ ( un ,(1= t> G I~~ I I I )Jll A ~ ~ rfii J9T ;!Jn .:m ~:I: B<J 7} 

~ jf!J ' Jfj #.{ tm Jj( )!II ¥. l L ' .!.j ffl: ~u # ~ ~ ~ff~~) 'it~ at~ ·X 1-;; I' I { l'L ' {I)! 11J £\!. -};; ~ }! 00 fSt Jf ' rJiil J.l fSt lE 

,fl]* me 1f!J fJi: .i£ ~ ~ !ft • 
J· . .ta !I!§! *:L 7} .fir (i<J i!f ~ ff J.m ti-Ji.&~ 00 flJ Iii ~ tll.~ J1I! • 

)JU A 7} M: .f1ll ill fr~~ 7} tit l1;f • ~ ~JEl ~ ~ 1*7} f( 9~ . -lli. r •J * JH ~ iJi t! , 1Vf !! rt~ JII! • 

;f;!; Ill: lat IJt I C t1l iEili :%Hl Wtoc 1·c t(ll:ili .\.! 1il la Ii( I C rliEili 

6.0-8.5 -2.2 18.5 -0. 1 26.5 + 2.2 

9.0-9.5 2. 1 19.0 0.3 27.0 -r2.5 

10.0- 10.:i -2.0 19.5 0. 1 27.5 I 2.6 

l 1.0 - 1.9 20.0 0 28.0 +2.9 

11.5- l Z.O 1.8 20.5 + 0.1 5 28.5 +3.1 

12. 5 - 1.7 21.0 I 0.3 29.0 +3.3 

13.0 1.6 21.5 -I o. 4 s 29.G +3.5 

1 :-1. !') 1.5 ?2 0 .. . +o.6 30.0 +3.7 

1'1.0 - 1'1.~ l.~ 22.5 1-0.8 30.5 l-3.8 

l 5.0 - 1.2 23.0 I 0.9 31.0 +4.0 

15.5 - Ll 23.5 + J.J 31.5 +4.2 

16.0 - L O 24.0 -t- I. 3 32.0 +4.6 

I 6.5 -0.9 24.5 \· 1. 5 32.5 -r4.9 

17.0 0.8 25.0 +1.1 33.0 + 5.2 

17.5 0.7 25.5 + 1. 9 33.5 -5.5 

18.0 0.5 26.0 + 2. l 3 1.0 +5.8 

± *"' It if{ fl( .i.E {a ±fti: l:t Ill: &iE!a ±~ t~ iii: f*iEU'I ±*-1. l:tlll: {'11£ flt 

2.50 1.037 6 2.60 1.011 8 2. 70 0. 988 9 2.80 0.968 6 

2.52 1.032 2 2.62 1.007 0 2. 72 0. 984 7 2.82 0.964 8 

2.51 1.026 9 2.61 1.002 3 2.7~ 0. 980 5 2.81 0.961 1 

2.5!? 1.021 7 2.66 0. 997 7 2. '16 0.!)76 8 2.86 0.957 5 

2.58 1.016 G 2.68 0. 993 3 2. 78 0.072 5 2.88 0.954 0 
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± ffil ~II lf1f fO!l! 
l.: . £ , ;(:fyt;JJ"f)j 

A1J m • iStJ -t: ~II# ri:: 
ff Tl?'~~~ J: ff<J ±~, " J:A' 
PF JJ , 151! Q iX11: JJil ~ ~ Y: 

a i:f $Jtl l'JlJ 1·. JJ l'J1J 3fL ± iiif. fJJ! z .!.j 11 n . · . PF JJ J9i~ . N· ?X mi~ 
rPFn~ . ~~~•~1 ~± -~H~-.~~n~~ ......... --.... 

Jlt.#i:iliUztl)}.l&±.f+ 20 g ti: 
@1'¥P-J .{f: j(~..t~J\.l&ffJJ&~ 1:!!1-l -

;;\ rj I : 

( 1n i - 1n 1 ) X 1 000 
p = V ( l 000 t lV ) 

p ±*~]! • Jtl-1~L .1'1 :R:4#.31.1J fil{~( g/ c1n3); 

n1 ?. .fif\JJffi.i!IBJ:~ r,t. •¥t1.fLJil:R:Cg) 1 

711 Pf JJ J.9i nt ' '''· tfL :k Ji ( g) ; 

>.• ~~~ffnm••A*~* 

· · · · • · · •· ·· · · · · ··· ··· ·• • ·· • · ·· < E.1 ) 

V - ff fl~~ . *iii 11\L 1J ml* (cm·) , f V - rrr' h, Jt ij1 r jg ff JJ 1i ?11 n · ~ (19 ~~~(cm). 
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h J.;~JJ?aim.'Ccm)]: 

w I.~ 11" ;j( JI.. ~fll:J.1 jl4lf: T-:R: (g/kg) 0 

iJl'IA£ft * !:J tr.* 'fj!j (ll*~ . -{¥ 1ijtijfil1J\~. 

E.6 flf!ll 

~ ffi JW~ 1-i:: LIL lif ~1f: ~ nw ±*I'; B'~ fF JJ J[j~· r 1 o 5 'C ± 2 'C ·tr( t1~ I : :J1¥! ~y iji :I;!~ ~ til itt . {E 8 ?t .Z - ~ J3[ * 
.1jl 1 • . .fyji iJ ~lj ~ • 



~l&illi'!Hlii 1t1
• *~ 

ml~ . ~ lJ.{ f Fn 1!} 

11 :,lJ. Jtt .u ~ i:: 

l!'.3 iSf. ff 

F.3. 1 !@. 

F.3.2 ft 
F.3.3 }:. 

F.3.4 ~ 

F.3.5 

F.3.6 >gt, Ii: I 

F.3.7 ~** 0 

F.3.8 rt!, ~~m . 

F.3.9 11<rctm . 

lltt ~ ... 
(~1[tt~Jl) 

±il*i3tttt~•tf.J~~ 

F.4.1 .ff.t\l&.i!lii:t 2 mm Ym1LJXl.=f±:f;i 
250 ml. x-.~1t~~tm7k . 

F.4 .2 ~m*4~Jtl-lll+l*~'.i.Fo;(fW~fJLJ:..~~ 3 min . 

GB/T 33469-2016 

± iJtl cp rIJ ?# tt ~ 5t 
~ l[j( - JE !it 89 {# 

Jlt~f~~.~' 

g ) . llJ. A 500 ml. i::. n mlllffi cp. }JU A 

1''.4.3 ~iii Fn ii. RP M!b\.ililt, 7f ~lll lli 89 10 mL ?J!jil .ff.~ · l:J. ~~!} 7t13t A<Jill'iil · :bll ¥fi ffl . 
F. 4. 4 1!&_ Jflt f:i ~~ 111 ~ 20 mL ~ 50 m L ( 1:W. * .$k :!it ifil ~ . )JJT Jfll. f* .6-l ~, ~!JI: 50 mg~ 200 mg .7:J 1i:) , 1& A t::: 

i=!l 1Jt , .. lll: 4l O<J ~ ~ ~ l1l1 rr 0 ¥.t ** llll Jit {E 7./( m-...t ~ I: ( #- 11J J-H 0' rd) • ilI T U·J ' :lm ~ Jll ,ft" 1ii l&-@. ~ ~ , Jill n"Sl 
J111.i.:J:¥.t1t ~t iff~'Yll 1t~ A 15. 
J<'.4.5 Jli~~~[Jtif;{T.: itz?!J,tfill.~~r,-p ,fVl:A 100 'C,....,105 ·c ~~f1 1 l 1 :1;l~ f '1 h.?l.\Tri~~-1.:~~cpl~-#l ,Jtl?j-

f!i" XSJl~efJ\1fC ( ·mt~ l:n 30 min). 

F.4. 6 fiic~f Ji1 (~J f;F rfr1 £ft~ i&A ~~ cp ~ 2 h )§" ~;f11\ if( , 1'f. ~ ·tIT. i[l ( J;!ll __: ~ 1[ fil *ti~ ;J' T O. ooo 3 g) , Rll 

~rt~t T-~~m . 
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(1n 1 - n1 0 ) X D X l 000 
v= ············ ··· ·· ······· ······( F.l ) 

rn 

J:\:i.fi: 
v A<f.ffttlit.~-· ,J'fl.{il:J.15l4¥~·Jc.(g/kg); 

1il ,f1Jt!TX )X~ T iA ~ J.9J: ·Q: • !ii {iL J;; Ji ( g) '*~~:::kl 5 0 g I 

rn 1 fl{ ft ITll -1- +.k ~ ;l;l ~ T J11i: :!ii , ~· {IT J.J }}{, ( g) ; 

m o ~_:st llll~+ lilt£. l'V.{il:J;;Si ( g) ; 

1 ooo -~~ .t£ r· ~<kg)* LJ:; 
D 'lt Jrx1fffi, 250/20--50. 

'f·~ 1m~ ~~ * i:..t 11* .lJZ-t411Cl~ffi, "* oo 1J,tt.(.ZFn'-ift. 

~:& F.I . 

~it fii Ill IE I< g/ kg) ft i/1: .tfi X•t ~I% 

<0.5 .... 20 

0.5-2 15-10 

2~5 10-5 
-

>S < S 

F.7.1 7}c ± l:tf91J:k1J,irtl~~±.lllliJmttik?t 091ti:~. ~ !lttf!~B<J7J<± l:t f91J~~ ~~5J!i&. -a!i!U?t.fff 
ga*x~)(·ttt . i!!i11t*Jtt-*:i:Lt~J'15: i . 

t<. 7. 2 t~ r•J Wf :Ii~ 7}~ ~ B;t !HJ , t£1A ~W: PJ1 • ;Jc± fl=: Jtl 2 min hi , ltP 11J 19.! t tN tft r1J Witt A<J it it,~ M ~~ 
~~&l!t~1t$Wf AA< 'ft .1zu*~*fr-fflB;jfaJ .~.fji'ILM~.fOIW<~i"S~.tltA m~. ~!It. §ti-5l*JfJ~1i1 

3 min v l!Puii0911 rt. .!itJi~t&!Y:a.tfiJJ~* .~·tTIJfiftt:09?t1frga*~~tl!.~:k . 

F.7.3 2'\.'°F A<J : ~'f.t~~.&~tlJJ< r:f:it£t•~=•tt~ · ~~~IJliiJ~&l~5, !W(!!lfi~11it~i'S~m~tJt · 
~~hit: J&W nfn1:ii' 1}( ~ ll 1 ~A'~ ~?tfi !ii. f!;l .tit, llil £!! ffl x-. 'Yit 'f.t~Aii:ttl 11<. *11illlk.ff .rs:. • 

F. 7 .4 ffl:llii~ fl~~~H *ll•j ftiJ <- mt~~~S!u l j() • ~ JJ!IJ , ~~ ~ t15, <ilk &i-lf!;f:U.i: ~ &l;fR 8<.JMJE ~ 
F.7.5 l~J[l(f-j~1(i(l<Jfl:fi .&.*~r.?t~$j;'iffl~ . lzu**litiit >0. 5% !Jlljl~Jl'i 25 mL, ~-lt:ii<O.S% !1ltl 

l'&JfX 50 ml~ ~ 100 ml,. i'f-:f.!f1ib::$}::!Kff. 0.02 g--0.2 g ZIA.I ,i:1:$~~~~1'.k~~11< .~b)~~ts_lf(,.l:J: 
j,'1Jt!lj i~ ~ ;:t ::fc 0 

F. 1 .6 m =f a·t fi<J r1J1;([ "1' tm:et .:'S. -6 Ji!U. f1Sl ~Mf ft!m~i!¥1J1Y1 * . t!11111~~.ilIIi{~:: 01. £&.ti:~. t£7J< m ..t 
1* +it riT ii!~ l! fill !1). ~ 0 
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r. 1. 1 1151 nr j'tf ·Y±1it * m mt tt ~ :i: ~ . :fl: 1o5 c ~ 11 o -c 1;1t .:P Fn • !-l-1 =r· J!5 , 'ii tt<J ~ tt 49JJ rr&. ~ 1J< fDl , P,,( 1lt ~ , 
'tR~WitMtk9=i~~~ ~JJ< , f/51 Jlt/F ii~~ LH~.J.E ff! as!fi J:I.! . jzll ~Jltf!rtf&. 11f )JUA lo mL 2% ~4 % ~~ 
~#Jm.~' lJ). fji:tf~ · f:M-~9=1 ,fj!~,tj!¥J~1t~llt~-~$~?:t;lg~~t.~llt~1t~ ,-/Utt~~~' JX~~ 

=f Fn:fr 1so ·c ~180 ·c-r~+ 2 h~3 h RPnf~3:lt@.Jll:. JiJT:bnA~1WtMTJ!.1rti: J.i\ZlAtl;:?:f,1::J.Jiti:p~*· 

F.1 .a m r!l;:7:tif~"'t rr~~ r~JJ<. ~J&tE*EJ FPJ 1¥Ja·tfa1 ~~#r <t4;fl -~lfr . 

F. 7 .9 Vllutt 1til: ~l~:ff ml!Jt fl;J' fl ~:it :@Jf:ll!~tft~ ?f.FJ ~PTIJ 0 J!fi'f TIJ VJ :i!!I~ ~b T l1~1t ~:frin a;j"}'{g ~ 

:U$ .1!~?-t~:k, 1ZS1 iffi ,lill& ·W:$7XJmR~&tt~ .n~J~'il!t~~* r-11'111:. 1nm~ rti;(J~#:arm Hi $tt 

~ • tt T')( fllt '~ TIJ ~ iJ... ;l-1 ~ ~ *11. ~ 1¥11.il!-& 0 

• 
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PM ~ G 
C~mt!llff~) 

±iiii~-T*•~~~ 

,fr. pH6.5- plllO.O (f]m~ i:f, ~ ~~f!Pft-llj;Fjflj, }tj(Jl'i~~.f,1i?ft:7ff ~nli~ttt•+ . ti:~~~ ftJ, 4ti 

•~tt~~~•f~ffl~d~~•1t•m~.w~•~~Fn.•~~4MM••f~m~~•tt~•~ 
.mmti! •IJ~ ~~ l~ o cb jf'f *€~eflli~1l~~lit ~J·jt Ill~~ Tft hl: o 

G.3 iii:~ 

G.3. 1 0.02 mol/1~ mmta~lft~Jii 

nETIO.f*~ 3.:~98g~it~<g£105 ·c~o. s h>i'it"flJ<.~A i L ~filJlfi.m.fi . Jr:r~~lllli:f=i . &,~ 

EJ.t 11J J.H it 1t ffli fi" HI: 1ff ~ t.~ 'A! • 

G.3.2 5%t3M~mff-~J 

~$,tfk 5.0 g ~'1£~, ~f~ 40 mL 1kifi, $i)JU 1 mol/ L ~·~~L!f,ff ~ 7t !XJIJ1i ~~C ~ VGi)Ect~~ J.1:, Pf{ 

:rt :i:J: ~ ffT , ,CJ: il~ , ~~ ml .f;lfi "* If 100 m L • 

G.4 . 1 l*lfilittil 2 mm WifLJxl =f±~ff~150 g Cfrf~¥1J 0.01g),:f&A 500 mL:Xumt-t1tff:i:f:i,J1uA 
250 mL ~= <t1.1t$i1*i'tll7Jc . 
G.4. 2 ~~t1*4.lffiJ.H~SC:~~'.E{Fn{£~~.vLJ:~~ 3 min. 

G.4 .3 ~liFn v f!P~~i:ttlit ,Jf Mi~l:e 89 10 mL ~jtlfr ~ . !:,.{ ~1~jjlj3ta<.J ill'ii, :bnm~ Jti o 

G.4.4 IJ:i~ 1~fMil!1ll 25.00 mL Jt{A 150 mL -ff! mt rp, )il}Jll 5 ;{ ~nQifll.nT~1lJj 8 ?!ti. tf;f'$f~79Jr ,JB 
l'i1f•m~~mlll• ~.¥ w ~wn~m~JI~f!~~~i~ ~ ":JJ 11- . ~·~7111 *€il'l !fl~~fllimllla<.J1*~ 
(V). Ilk 25.00 mL fl{-fm7Jc. fAjJ:.~f1:2 LIU\~ · ie..Rfflff~itlafi~?ff.rftjtlf*f}t(V ) • 

G.5 !Ii •i.tJJ 

c(C:I 1 ) = c ·CV- Vo)• DX 1000 X 0.035 5 ..................... ( G.l ) 
m 

;:~ 'I': 
c cc1 ) - ~~ r·~oc, ~-&~:R:m'T:tl<g/kg); 
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V 5f-O V o -~1E#fW!1J 71i5fll~ o 7Mi~fi!JW~~t~rtm~a<J.f*:fJl,~{f[j;~J'.tCroL); 
c --lWl®*fiJ\tf!~~~JJ'. ,~{ITJ.11*~4.itJ'.tCmol/L); 

D - ?-}JfR 1~• '250/25 ; 

1 000 ~~.QX4i} kg 1r:i1:; 
1n fi(fiR ·J:.i\tlf flff il: , -~ 1il 115l , *·IA~ 11 c 5 o g) ; 

0.035 5 ~~ -:t-a<J ~~~.&t:I: '-EP-lli:J:J 5l (g) 0 

~fi•1E~•mW*•~~-~.§MMw~···· 

G. 6 :ffl i! 11'. 

.!Jl~G. l. 

~~ f'-*i\111!t~/ (mmol/kg) #I xrr il'0 ~I .% 

<5.0 15-20 

s.0~10 10~15 

10~50 s~10 

>SO <S 

G. 7. 1 ~ ®4Wmn~Jfl] S9J'f.l}E !=imuJ:i::~ ,~¥1J -* B<JJ!S lfllJ :k o ~Witt~, DJ 25 ml, f<!flli!IJ ~ i:p ;IJn 8 ~~*®~ 

:f~ ~ JflJ J.J '.§: • 

G. 7.2 :ft$i1E:ii~ rp, ~m~ :±1 :Efil~1ES91f!{il ~Bt, Ag+ a<Jffl :I.: E. t~~M!:ii, iZ3 Jlt~ ,~W)~71''.§::ct?*. 
G.7.3 ~®~~~1*~tl>E er -at .~~~g~139 pH ii&::ti: 6.5~10.0 zffi.J . 12S1~~1Nfi~r~-T~.tz;r~ pH 

1R.1!'~~1~f 6.5 ;~ pH> io, mtl~g:nX.~ tt~~~ m~. ~~ pH 1i/f'1'±1lt.iJ£:lli'§'.m: i:ru, ilJ -Tm.tE"u m 
~ NaHC03 i'f;~ifnll1 o 
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llfj ~ H 
(~-re: 'Ii llfj ~) 

± t.I ~nm ii1 T-*It I'(.] iJI1J :.=E 

tE±~~.·~~rr1JnA~~tl.til-1'Bi, Ba2+~m~i:r B<J so~- ~~mtl:Jt-:i.:J:fil. :CJ:fi(fJ Ba2
+ ~tJaA(fJ 

Mg2 
, jifaj ~ill~ if! Jht1:'f ff<J C~a2 ' , Mg2 1 

, .ft. pH lO.O (1-9 ~#r, ~ * ~ T JiJ ffi ~gfl] • fl:l EDT A tl' ?ft.7W1!l 

$;"~, cb m1'E sc.1~- ~7~*£(f) Ba2
' it. rr1f 1i&ioc~~lli 1!l ..P so~- a. ~:bn-~:S:B9 Mlf . PT 15f!~ t;t Yi 

ll!lf 0 ~J T lfJi#i BaC()3 D'Lt'E'E..6.lt .±:!W~tl:l~~'~M1t' ~fl'.t }JO~~mi ~;ff-~ C02 · *~~:baAtm~m~ 

ti. t.:Ji!Eill BaSO~ ~~~1t. ri&Jfll. (!{J ±ii!1~tf1 ~ rr so~- Iil: ~iei.'.fi: Hi flll ~J JiJ o.5 mg~lo. o mg, ~n 

so!- ti-< J.l i:J: * . J.i!l ~ 1> 5t tl:l 1!l (!{] ffl :I: 0 

H.3 iit;l!J 

11.3.1 1-t 1 t.~~mt~. 

H.3.2 '®!~?[tit~. fj\Jlj{ 2.44 g ~1ti.!J!(BaCb. 2H20)l!l 2.01 g ~1t~(MgC~l2. 6H20)?#r7Jc .~ 

~:?t 1 I,. JJtW~rr Ba2+ ll1 Mg2+ ~~lt4}Jil 0.01 mol/I, ,4lf, mL ~~f.ififl~ so~-1 mg; 

H.3.3 pHlO ~~;iftfif~. ~Jlj{ 67.5 g ~1t~mr-* COi ;j(rjl,)JU)\.;tfi7fmi~T-&~71c<1? NH325%) 

570 mL,ffJ7)<~~311 L,Ji!'"rm~~mti:f=t ,tl:~~rtrl!Etq1( :2'=(t:p C02. 
H.3.4 0.02 mol/L EDl'A;fiF<ftm~. ;M\Jlk 7.440 g Z, : Jft(lmZ,ll3i -: ~,f#::p;7jctj:i,~~~ 1 L. l/j\J;tt 

o.25 g (ffir9fi~ 0.000 1 g)f 800 'C;f.J~~fa:lt~~?fE-fti¥1tA 50 mL ~*f'i' ,ffl1>it;.K~tli1 .mhu 
6 mol/ L MLM~~ifbmM\ .~A 250 mL ~iZ:mtrtr .~.§0 IOC 25.oo mL, bnA 70 mL 7k ,)ff l0 .%~1Jc 9=t 

,ftl~pH7-pH8,)Jn 10 mLi\-~1t~~iljtWf~(pH10),1Jn 5 nlifttJI T ftr~jllj,Jffjfc!J!l~~~eg 

0.02 mol/ L Z,= lfiirm Z:.!lfi=~$~~~~mMf.i:I ~~~'1!1Hli'.~. rnlB·tfF~ Fl ta:~ . L=Mi Im Zll= 
~ i~ $. m 1!l R<1 m 19tJ t:li JJt IE j\ < H .1 ) -itjf ~ m = 

m 
c= - --

(V1 - V 2 ) X 0.081 38 · · · · · · · · · · · · · · · · · · ·· · · ·· · · · ·· · C H. l ) 

A:rr = 

c z..=JJ'i( llY 6 M=~1/J\fir$7ltrltoc, ifi.{)LJiJ -~4iJI· C rnol/L); 

m ;f$J:&~ftitf B<Jii . ~w7'15l (g); 

V1 z.=mtim z.w=~m~Jf.1 11:, ¥t.f1't:'1 ~~Jl·< mI.), 

V z ~ r'liit~ z.. ~Mi:im z,~=~it~i¥Jmit ,lf1wJ.J ~a;;Ft<mL) ; 

0.081 38 $tft~ll9~Jf.~J!lti!: , ifi.f.l):Jg}'i(g). 

H.3.5 ttr~ T ftrffe~I . fF* o.5 g g{!l~ 'f 5j 100 g tslt=f~~1t~ .;lt.Wf?ft&!rH .t:T-l*{gJtii:j:i " 
4.2 
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H.4.1 f~~jl)ji:J: 2 mm 9ffifL.b<l F-±~*F~ 50 g (lff~f!J 0.01 g).i/1A .,oo n1L )cOtfl~itd9=1 . 1JaA 

250 mL .k - ~«l1tfil)({.({tlif]j( . 

H.4.2 :j1j.,,~;jS~lfttJll~J:/l$~~Fnt.£1JOC~fJLJ.:iff(~ 3 min. 

H. 4 _ 3 t1ii t'1Jir11· u114Tb r-c .u ri~ . ff tfr:l li :±l ~ i o mL ~~if~ -li: • i:; ~ 1~} 1~·11·~ n9 ng ~ • JJ11 ~ * ffl • 
H.4 .4 l~J!5(1.'i'~!~~ 5.00 mL~25_QO mL(~ SC)~- *iilmi~) J: 150 ml . ·. f(JJl/'l.81 1 .JJll 1 -1 1 .;/'J;:~m~ 

2 lm, bfl ~~,~}91l ,~;J;;!~i?J!~.lll!.JJUAJi lit 25,% ~ l 0 
• I :.iJfefi-~ (f"<J G.00 1nL~20.00 ml~) ,Jt-m~~ 

1!1~ 3 min, /i5( ~v,L 2 h J1i , )Jll A '-kl:~{~ 1 ' • , ~~ T f~ /~:)fl] l I\ 0. 1 g) • ~'1i}5j )fi' V:. UP Jtl EDT A tffitfE 
m ~ nti ~ 3'i m ~ 1t1 W4 ri: ti!,~ £·~ .iii · ., r-!k fi<J1 
H.4. 5 ~ I' I ( W! tk 71.t ft' fil; ~ ~ W. _t)i)f ~ #J:~tl nl fdJ fl!: A<J i.i!{ ffil I -: iH mi rp , VJ ""f ~ft t_j 

J.:l£1.'fi}l1J j!ll)!~~ftl 1 fe EDTA ~fljllrfi~f*-ITT<Vu). 

H.4.6 f!j3l~}iirj 1 a' 

2 AAi • Jt: * ~ ...,,·..., 
O_l g>. Jt1 E 

~~(V, >. 

H.5 ~* 

.. i:t:: rj I : 

c (SC>~-) 

c 

rn 

D 

v 

.f,f- rm t¥f ~ tlt Jj[ • ~ itr 1.1 Jm )]\ 1:rJ; ft ( m 0II1$ ) I 

I •jt: ' tfi-{tl1.JJ[.(g) •*tit~Jj 50 g; 

1iSi" ~ ffl jtM }i q.J l'aZ , 

EDTA f,f.Htf#}llf*-tR.-~{U:;lg~fl-(mL), 

I ooo ¥1.:1')'.J.1~ T·:R:(kg>*~, 

0.018 o 11 2 S<): B<J~ft~l9r:!it ·•w1J>i<g>o 

1-~ri).~A!t.l *Jl111: *-¥~ (R~/J~ .~ flap;q{U1J'f{ . 

H.6 *WW fJt 

1 + l .Mi:M1f?lit 
T a :o. iflj 1 If\ 1'J ( ;~ 

D ~tttml!l 1¥1 

····· ····· ··· (H.2) 
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®ttlll*.~=f·ftfit~'i1 ~/ ( mrnol/ kg) ~~.ttEI~/% 

<Z.5 15-20 

2.5-5.0 10-15 

5.o~zs 5·-10 

>25 <5 

li7. 1 *°!!&* ~1::J!l!:f#Mil~ rti S()~- *;t;k cl~ 8'J. ilT fJ~ It\ J!~:bo A (J<J Ha2
- it~ ~~~ff S()~- tit~%~ B~'tff 

& . .lltatmi~ {t~ ~ J.J V i + V o - Vz ~Vo/2 , .lit a;J ill!~ ±!fl f!f lj!lj ~~I!&!& Ji ~y, irtlrr?lli ~, l)J -01! 
V , + Vo-Vz<Vo/2. {l:f.i&J!&Fo~ /E~~~~ Ca2

f ,Mg2+ it bl:(l(J~J&f.fOOJ"iil-lii:tfiJ.w.,ffiNI £&~0 
H.7 .2 )JIJ A W! ~7~-fr~J.§f , 1-!f1::.ttzfl<J BaSO,, ift7,jf q!)! ~ .~~ll]lij~;E~ .~ ~ ~~, 11J ffl i.If~:Cl:~, 3t Jtt~~7j( 
d-'ii!$~iJ\;*3?:x so~- . ~~fIJ:Jf.1-*~.AE . 
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41E pH JJ./l~ 

T-$ J:t 1 [! tJk t'!<J Et! { ~ 
pH ~I- I ~Pi~ . 

1.3 

1.4 

I.4 . 1 ~s . q:i 

1.4.2 ~~ 

1.4.3 

1.4.4 

1.4.5 pl 14 .01 ( 

jff -T ;Jc , ,ft A 1 L Jffi r "'1iD 

1.4.6 pI IS.87<25 ·c J 

=~~ 3.39 g~-Tlf<.~~~ 

1.4.7 pH9.18(25 'C)~ l'fttj 

llfj ~ I 

<1itettl!Mm> 
± ii pH ag jljlU~ 

;j( );j£ ~ ' lit.'.: T- ffl . . 

GB/ T 33469-2016 

!±. -1'-1[! {,/ ~. Ef:t 

~ xtfl lijJ '1 pH, if 

~ :fi;Jlkt=:'? . ~ ff'}( Na. 1 • lO Hi ()) 3.80 gm T-~ C()z 

ff<Jlk. ftA l L ~:htmti:J.i .m1k~~ ·l'.': 
I. 4. 8 ill f?Y l'l<J 3¥-m ~ $ : :ttf ilJ fffeni tE ~;ff~ W .ft! tt ~it! f11-* rif ffl l'l<J f~ im l"J .ljl-1tf ~~ii. 
1.4.9 ~~ C02 09~-tmlk. 

1.5.1 {)tff~ ifE 

~i:X ~~ iful!Jr~~~~ifttll)~Jiit~ , tl\ lfl\lt ?!Pt#• li=fJ - 7ffil.Ift f1'L . ~1f Et:!..f& MA pH 1. 01 1¥J$1'$~ /'f~• j$ ~ 

~1-1 ' v~J 11 iSl ·~;If . 1~ #F tm m t~ I~ pH ffl .!=3 iSl :AA ,f;j; iii {fl - 3:& • # :·I\ it +1il ' ffl ;J< (tJ1751; ' ~ ?,t~ tf£ P}il + ' Mi A p rl 6 . 8 7 

~,J; (f~f'jl ~l•?f • tp , ~11'.iSl./tlf~ f,{, WJ ;f,j <ff~ ~Z Iii! ft ilf ~ X1t ),'~ 111( O. l pH Jtl.{)L . IX !t JL 7X, 1l Jt 1Sl f,~f~ 

~.~n•~•~ft~•·•~*••«•Et:!.••~••~~-0~a. ~«•a$~~m.~~m-T~~ 
15 
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~u~. 

I.5.2 ±i.R7J<il pH l'f.Jj!J;i;E 

1.5.2.1 fJF~J.fil:Ct 2 mm fLf2JJlfi~Jxl Fia\tf 10 g(;fl!JTeffJ~ 0.01 g) r 50 mL ~~,~~;ffi:p ,1Jn-*~ C02 ~ 

JJ< 25 mL(±#l lt::h 1 : 2.5) ,ffl~f.t!.~ifil# 1 min,f.t±~JE?t*Wc ,)$1:lt 30 tnin J§':iifff~JEo 

L5.2.2 ~ Et!.f&tifiA ii\~:%~ r=ti ()t~•Jf!J it!.f&~7fi!r-$W:r J:1rl!R-ffii ~ .1t * it!.f& MA 1..:-$$~) '~ 
*2$~ !g]~*f P.J ~~ Ll!.f-&~ ;J<II~. ~V1!·tf(lt~1#ii', ~ff. Jt ~tl ,f'i£r Qkfi3T*, ~ ~~~~a,tic"F pH iii. flt 
ffij;fi::Jf ~. Jlk th i:g,f]k • DJ 1J<O\; ~. m lit~*' 1~ -T 1Jc ?t !§'en TlJ 11.t ~r~ 2 1-.fi' &ii a<.J iJm ~ 0 ~ OOJ s 1- - s 1-
¥-P &i Fow mt/J\~tif.~~*~wo 

1.7 ~if .It 

I. 8. 1 tf.81 fiij ff~ ,f Jtl B<J JJf ~ Et!. .f& -~ {!:;Jc ifJ ~ i£i! 24 h, ~ Z. iii 'ft Fn 4"° ~ {t.ffi • fg 81 ;f Jt1 ~ PT~ ii!!;(± 

7j( r:p ' -~WI ;f Jfj u;J '~ T ~~.ff 0 JJt Fr~ ~ • .t< nn ~ !JJ t5 !M! B1 ' TfiJ 1tl: fT !ll: :FJIJ 0 i:t * ~. ~ r*J ~ 1t mi it!! ;fl] ~ 
1-t~m~ ,:tf 3f rlffi. r 11ii~1I j;'l-f.it1ttrfl~ ~+f:{f ,{§.i\t1tilP ~ ~b/f''fl:et $.DJ~ J~ ~ r.l!tJ1 ~-~~~ ~ 
BMo•·-·~~~-~-~z.~.~*~·~~·~·~~•*•~z~/f'·~~~. 
1. 8. 2 111 • :(:£ ,g; ~ i:p sr 611; ff{J 1IL ~ m-19111 JE: tfi * ~1 ~ u1~ , ~ ~ ~ · 1:i· * E@. • tit A J:. =ms m ~ i:p • fl. fil: ~ ~ ~ ~ ~ 

~~ -
I.8.3 ptI ~~rttmzJJ~:ff~~~~t;~ .~1£tf§zJJFom:hnfft .Ll::. l'f~tl{. 

1.8.4 ~tto H:;m i.p 1M*'M~~T'{fstA. 

1.a.5 .fiJ~?lli~1il:(:E~t1Nir-.ttPJ1Jil:# i J:J - 2 n .-w. 4 -cut~ifJPJ~ l.(:~#1!1'11l!l . mxt~t1'1ft?if~:1' 

~ if!J &J mt~ 9:i ~a ri , ~ ~ rti~ r!k , m ~ , »Jt:1' tm f~-l'f 131! m • 
1.8. 6 l!Jt.J}'.~ U~J ft!. fhl El! {\i. ~Jj( !¥J ~ ~Sjl-~ o 1J!!J JEll•f, ~ .ffi ~J.t*~f1i7,W~f.jl) ~ ~tf-fili$l tt1rm'., #f=~a t\~ 7/ffi 
Lt~~ -~. ~(ft~~ pH@:lllffrMJJf ;ffi -fi~'ft,tlt~{)l~IJiJ .. iiJ~Jffl~ 1.1. 

I.8. 7 ;(f.~~l)!~:.li pH> 7 .5 W..t.1¥J f-F&iiFn ,fi'-(.)l~~~ ~tli1£ 0.1 mol/ L tJ;:M~~ rfi ~¥t!l-r, Will:~ 
~ Fl-I ~ 51 ® Ei<J llJliJ Jill Jg~ • 

pH {ti 
rl~tll'. /·c 

I ~i?ff.t/l 4.01 tf.lill~ 6.87 fjl'ft~ 9.18 

0 '1. 003 6.984 9.1\64 
-

5 3.999 6.951 9.395 

10 3.998 I 6.923 9.332 
-
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~ 1.1 (~) 

pH{i 
lIDl. J3£ I ·c 

.f,f,11£~ 4.01 ;f}Ji lff.~ 6.87 tr-»E~ 9.18 

15 3.999 6.900 9.276 

20 4.002 6.881 9.225 

25 4.008 6.865 9.1 80 

;{Q 4.015 6.853 9.139 

35 4.024 6.844 9.102 

38 4.030 6.840 9.081 

40 4.035 6.838 9.068 
·-

45 4.047 6.834 9.038 

47 



GB/T 33469-2016 

[ 1 l ~fl<!:&~~ IX:~J~ 6l ~. i.p Wl~-fr;&~ ~ill-~~ Ill Jl&tt . .Jt .si(: 1981. 

r2l ml~ L~. ttt1i~.±.l.tl~ kNf:A.flJ.~ H1J:&tt . .J~.sit, 201 :i. 
[ 3 J ~ llij.fl~4t*~ inJ * )E~ 91 ~.±:!I~~ iSiJ <Ar Slit&) . .ft.1: Iii Jt.!if~ . .Jtff-: 1999. 

l1J NY/ T 309 ~m!;fjj:ll!!~~IK , tJF:!tl!.:!tl!.JJ~~itJ5t 
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