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crso{rlta.rlr strJÉ-

N€rr çg1Àv...12.rlr-

?yv:)tS l1rr3.alt ëtrh}-

,,o
( ,/ ./H /oç -c.\o*), \o, \o*

:u[etët otjrr-

1)CuSO4 + 2NaOH

-+ 
NarSO* + Cu(OHf,

2) 2cu(oH) + 
"( -{> 

2cuoH + {i ' v 
-H 

-'> 

ztluen + ----\OH *ZO

lnrr:el Oj

3) 2CuOH 

--+ 
Cbo + Vo.J*F

(\:Jt'taJt)

(i'c.rrri Jli ür)
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l-r-ù enj,i+-9-.11 ;r't :, (** Ls *-,trs-r* n-llgn i-ffi1,H
:kr..r.r -r;;ffiË,,$Ï

crtgJS*Jt g-. 4-,-.h.1 ,otrSlt oi-r cJS : jrll - Jt i3iYl - e1^ï,.,13ll - tui.l+êl

,crr"sJt ,rl -it-xj.6 r r ür1l ! r ïr-^\l i!-r5,*.,11 6.o i#L-, t{il YJ i;t-ült
.;r r.', ^ll -o 'iJt dii.s-Jl H L..l+il 
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: ,rt+rS,.,tt iitL.tt ii#t -5
(L)ii+^-lt 1[1 a4':tt' i'r:;rr oq-,gll

(OH1 ù*Srrr,*Jl L*l \-',: ùÉLr---lf :+il.-ll rSr-l çrt-Yl -§..1! .iL-l
.(C2) ,§t(2) t'-r 1rréU e.till

r.-+;4OH) -,+Jr $s r:l ( Df4r^rr.,J1 o;+ ;sJt ùU -..ii''l qJU üi-r-r

L-,(Z) ùj'1ét -rL^.r JJ .l+-r. (OH)J+ll üLS t:J t-*:(2) Orét Cll.*

.(L)iixul J -}s..ll ,r,üiJ

.OiiÉtl.Jr J \#lii,#tlr .ri fxr:t -: él ciilS-Jt qJal Ol

tl



s4JPÀll -bL,i;Jl
6-'rL ;,c :+':tt.us:i y-+r_.,Ji ( )e. j_isJilt ) t-@ilJ,riYl ,-,As i,tL.. +* L; Jt ^,o (:rS) .+J.: } çtS-,.JJ=-
;-rLiYt+ 4 -rts Dextrogyreæ.Gl -S-, * Jç üy+lt Jl -li _,,1+Jr Jl tl
;r r i o ,.rL+r (-) 6:L:Yt+ d-*i: Levogy i" ,t_lt-+ ci -fu * JÉ _l (+)
a.* rii . i -,.:-'i _;a 1 \L jéJut) -S*J rrr-fajt Àl .',il,.:ç_r"rlq,_ilJ,rjyt
r-+ilj" i*";;. ;t---o ( ;-Ê:) .-iJJ,-i..-L,p;,S*, 1-l;l- -; Èi. ù..e ï-1,:X
1._:T_LiiJt) .r_-+ ;q- "[-,it, Jt -ll _,,t+Jr J] tl jtJ,à_ryt tt_*.:i,.ti3^".

, *^:Jl ü>- ;tu-r i§lr d ;LrL -, Jr yr! I rrJJl ;tir,;Jr ;)ts.,LJr .,4^r
( ç3rà ù\§tdi.) JjlilL cÉtTi! éJl -rtilt u*l'r

16 i ^ r+J* L&* t-+-o. ),r. '.hl-, Lg.,^;.rli.- C.rl.l .it§_r rft;;S.^ll èS_l
tL Ls -'.iJ J 'lrüX 

iL[i rtr,^r, L:,ii.. ,ç;lrL; -, 4_» ,ll sst crtj-rr-
*iul JtlJl .-!Li tt ' r-1.++i ?J+ y -ll ,tjr .rj .:p.Ll( i.J' -oJ-Jrü.

J+t t+U f lLL .,;,ryl ,_;o,-rjt t-j# 1.1..{-^, k ' ,+ ,^.§t+l' t1it Jtl+ y ;!f ,
.... gJt ;i."SjJt ,J.tJ^Jt

iJt, ,<t1 .:L s-,Jr .rtri d). J! t+-l Ltf-lJt -ôJ_§,Llr .:,UJr tF W»
.tax!5 e e-;

OH i----'+J H 
-0-1". 

Jr-" JS tc+ ;rS rJ, +t-!r .:UrS*Jt e+^+ CS_r

.-L;S*lt .lI t_,,'*J, L J^+J, ë- t^,,.1 LtJr .+_lË ,L+,1 t lJ.lt .,/ \.4,üj
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3 .êrjl cF.ill -7
) Cr ùrélt .Ii rruUl ôrÀ ç-i{ TOLLEN ) ùJ-É 4È.-i_1*; L }-l_.
ct- i-:j+ é)J"il H C§-rl C4 clréll 6. t,i "J 'Jl ( ç.+St ,,+:t çl

ql.+ll ;, r:.' I çrll
d)* {hljl !5ts ljli une Liason osidique ,1*+jll iJ+t_r dis,§_éuti JitJ

. (Ot*o ) .-'s üLlt uli Cq t C1
1( 'i,J,f,.ll JS-JI ; (ul;l,11) ,r.cs lilill Oli Cs s C1 dr+ ihljt É,its liJJ

i}l}éÀ.

( i-rt*)
CHzOH

"ffi-fl,OH

.i-rt-xéÀ.

Tn'on
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s r.:hJ§..lt f tJiT êr1-g
rt*rÿt r:i!.É.-lt -i- 8.

. (.-:'Jt .S^.,) iS;E -1-1-8

tj.o r-+fl HIJ il}j .,t 6 t,i:tlt +*',,.'utt ,.:l; §.,,Jr ol -lé-Nl füï . \

UtJr + -]:*r 4.L-ü," ,i ;> ;)t -çp t-l i*lr ..:t-,ts'lr au^;i t' 5,^l'
t .î,rll, 1--r*1r1 ... tlrrS-, .Ji. L.^Sl i-,.., Lll .:.,l§y'r url UUI ;5!t
l-.o. -.1r§ ;ig*.-,l 

-, j' J= L1-': ;l:,:'l;r-L' jf;-lJt JAs ; tl*ll.Jt â:l-'j

,f )ts ,rrr;orSr§p ^Jt- ,,! 
"p150; -tyt:*:§ri".4JL= t' "p146

( Jr--s :as\ JÉr*o iF Jt ;frt+tt 3t+;l
..ùrtL-.lt L,,â^. É JUéJHI J:a45 ærS.,-.11 Cr*S\ ,§r_f L',=tl

.>^-,L..'lt :>.lj ,*:-r.:' -'br.--'')l -,-§ I *t S*Jt tro Ji+ »!)- 2- 18-
(cJ-r_dr -È',-^-\'r) ;t+'' t+lSr*J +qtt

L^,, iélr +-,,.,L11 iq f,Jr .-+§;l ç'l ;É-'Jt lra Jir,. ff5§3- t8-
L_rLt L,À ,r.L (Jr l! -l-rtrr ùlJl-É-, l1)li \rr

-_J' .+ .-, -: ;-*i' -:§: r"/ ;É--rt tr J- - -)P'- 4- t8-
iLr;ré JJr - S ; +;,sJr c i+Jr Ufii J^j é'-r "':JuuLJL " u-r;

t tJr l}iJt jl '+-r lti^lt ,
>&,-1-lr -I-.-' .l) ;F U'.- r/ t-] -.,S-Jt t:e r+-r, )^éi 5- t8-

;fÉ, ;r i,j)-' §i ,S-lr lrÀJ (.-,^-ilr é*.,t') tL+-r-li(



'r.5$ c.rrr-§Jr - 28-
drtrJS*.Jl !ï- -.,\ J-1 l, !l-: r:ç qil+j+ ,Jo*:;f o1,5*.tf eU ç11 s-,üX

: 'Jü.J-+-JI fÂl .,{.t1-+ll

Oligo-saccharides :É!ÉÊüIl - 1 - Z-B

q# lr*+ .+:§J . rj,'"'i êi-'n çrj-)+ ùsy j,*.r +é-* !:liJF,-, ù. Ë-rt+r .Jê_,
rj ô[JJS..' .++l:Yl irq-» r,,-ÉI-l jir.ll ;È : _,,-r1+ll d{- t^41 çê_l ctJt

. ;è*+lt étJJS-Jt dr .;s J1. Jre

.rr JL:-,iYl Â,*,tJt 
=ktill 

i!;S.^lb:l_,1r;S-Jt_++, . jrrS-Jf _ÿ1_ Z_g

,i ,,' . ï11 _.s*, Ê*,t JS*JI lra .ei^],: L l;IS3. li#lill i*-!f ûl-ri.:+Ht
. ..;Jf+Xq.rA )S :.-' ir tJ"" .:Jc d ..-àll llij J,+j+llL r,*-,3 cl ^ll j il -e*,i.+l+: "1184 $e J$.oiJJ. JJ$l +r J3JS-,11-,

. 
j-;+Slt 

"r.-ryl_,rrp-i§jlt, j-rt_r*jérU- O-d Lr" rSil
jj§-;,rD-Êr -jérE LOJ1,JtJt dl=lIr.., ;r.É,-,lr .st<;.,U

c H2oH * HzO ----------+ ffi,",
I St- )-l*: q§ r'.- I .D.ill LJ,- Jr:LJt JS-,, e4 -l :j;ÉLlf _2_1_ 2_g

. y'-ill c;J1:. cÉ 6j-r?;.:3r;Jl i^-t-r.lt s:L"1lyt{
(#J lil J % 8 ) O+Ir ,ut' ;J:\§ i*.s+ -.;§xlr ri3Jr.'-i üs}lt -3- l- 2-g
.' .'ii.,.:.i-:tJt ../ r+-ru 4jl ù.!ii.:Lt ql:jl ,JÊ -2S-.lt lia .i; y-l O$t JS..+
.5:L-.i Ét;,l* : ) r--.^J 1È J r,.^ril d,,s+;e t^!r ; .rr+di 6r., ,,SXr,
(3-B "202 !;l '..''trr-l+lt oil-.116 rl âJtJ.-: +-',; ;-:rS:3. c.rl;!e ll

6+sll ÉliJ,LJt
-rr§ »-- ;o'.'r, Jt rllt ul! polysacchrides 6»'iJr .:,tJJs-,JLl ç..x.
;tS l:l L* ijl, _p :..:"Jr -,S*,lt ê dtJJ Wiil- ;i L:L=)t :,! F*Jf rJ,.

:'UL,,J-:." -*-l r':Jl ;5*x " t-i .=,:t. -t'tn.5rt-=i ,>r- .,,,\j.r-ç3i:;
qjtJt .io qÉ ô-l. §'c!i ,apls.yr .:reé.*lr L iilüÀ- tt-ili "J, ç.lu-: js rr1

;.5Él+l! ù'--- r§;.r':Jl .aliJs-,ll J Ç-3rjJ o-l+L JrÈJl §,'iJl Js-Jr ,
ôliJs^,,Jl *i i"*, .Ji*.1crtJ*ïàJt) ùËüslt ârL; Llji-§,Jt3 'lr!ur, t iilt,
.f-,1l;+-lll el-+_l-,* L[J{-JI U^r.r dr- dS i-.-J,ul1 i*.,iLJ.]l ;; â r $,rjl
,ili â' lr'll ÉtJJS-,Jt-l . dl _,1,,.-t-ic-1 lÉJ§+lt tl.iè! ij-Sl -6 .:rJl cJ;-,rS-,113
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i-pt.è rtH...ù,:J+ éÀlt, e t.iJt )t1; Ji+sr-r;»+.: sL-* i+J;+ ii^al
.+rl r+Jl-l iiî+Xt ,t ".Jt ,rr i;j;i-

4jiJl rl.,.!t - 11 

"+ 
\atr rjr lll. .i iJ .+*,1 [+L É ' j&Jl Él*JS*.!t .[.=1

-o' 
,,:'Jl .:! f-Jt "H.SYJ .i-LJt .:t-..:-»)L t{ -,i lt -" r; ,i .ÈL--»

ü,tJJUJti

jHl -1-3{
tll ;+s. -.L.-Jr *ri: .:-9,r Ji ;i$r-, Ia-1.';^]t 'o-'r^Llt -",r., i^.ll rri U'"Jt ,É':
.'-).fjr i,.1.. .r-i-1 iéi -jt it ,llt 

.c.li;.i ,,,i!; 
.,-rlj-r.\l 5.-r-r-Jt *r-t[..lü)l

UlJ, -rt .--';r.Jr , -rrJt ç rii . ._j ;*-:Jt

i-; E+ s-- <-r,{.: s:Sÿ-D UJS^ o-;Jt *r,L)' ..Jl,L-iltt.lllt .'l(à-,JJ.

D-4 'i;ç---o 
\r-J 4-itr- Ë:r-l â( t I'lt .,# ;éÈl :-:.-1, iü-,ri6 jéJf+

;yt -»§ÿ -

.lJ+ ejijll J-J.'^lt ;i JJrj.rJc. r; J,ÉUl e t^Jt ; L-.'-o, JÉqlj.ll .:-l*

..# t.i+ jri$, :,_l) U+.+:*)e .t.F§ ,,rÀïl +F! r^+::J (t*iüJr ii.,.-) l;j
-o:-.c 

-'o)ii-.)t+;+Ur!t .r J!j.\J.é»J' ;j-rll C-llÉ.-+trlt ct^lt

;jlJt ,Üq,Ély

;t++;StJ+Jt -2- 34
ç<4-- aj'j.,1 \r:J_, -'.Ura,.-Jtr.lu)l ê-*+ çJ Çtr^.lt 

-o:Ll, 
JÈ+-§J+JI ÉrJ

; 1,:i -*.tl]+J' =-lr-J .,j-J, Lill .,;c\r 'ls . lt':',.!J (rrlFr Ll '\r1

:iü' ;-J +i^l_l jrr ê- ç, >-tr l^iill >:.;p rS,$tt uJ",*t1 ;,'tJt cL-Jt

,,i:-lJr .-11 +; .Ji!S. È^ll Jl ,:;i ..15 f'f=t' it- (;l.s- **)
;L-..'-éJ' i-É.-Jl -»r+IJÊü, ,lc. .,,'J, -';=Jt .§)*s.

_,_ÉÈ-O a$t ;*t -tt ,[Jt .r' C+ .ry'-

-)4:U--3- 3{
rl --_,- -',1. -,È.*l _1 

*:'.-'' .,-: --.-_;l, .-;'..'-l .-'-!' f-)t ,i!. lt ;r--

*s;.:r*lJr ;*L---Ji +J;-,l-* J/- y ;Ji*iJL'--l+ 4jllJ -:L:^lt ,-n -riS
:-r-, I -.::). ( :_r-.J-Jr) :--+ _',*-==.Jl e-))l :3-:.-c r,-s.jl 

,1L ;ÈJt "[+_,
,rrËéJ§ +J
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: EJ:irll irsl t{jlL. i,-tlf }r'.itl r-t cj.llt dJlSll &É,,ai -9

: r)r-il| d-Fsjt isti.a -t-S
r-:"+3,r j;^3: ,.3U31-jS3-,q4ll dr efi^i^ \:'^- crL§y çl+ syeSJl -iJ.i

ù- ùL-ÿ ér-,-.rr,/ e+ rl, J* a.§#:rifl*§ ffr
\ ,,r\1, é-"Jl :g3»Jt lra ù*^: dt'+J çi+lt é§{:-! t} qlJ-SJl c,l-r-lii^l|
crli;ir^3 ta_2c.3 iilit rly'll crt$"^, t4;-r..1 le iiil-, .r+. d|... f$lJ+llJ
.!^ ç-*tt éDkl.)l dL- -;p +fr;, rl-p rJ sit*-â: t p +1cti-lt ,at;e$
Jt-Ji^ll i-:i. J:^ LlJl rly'l L.td-t_,,r-l*:^ll J-.-Slt -l Pyridin i.H+-,++lt

-+ J.J",lt Lrr i +*-t-Jt ÇuJt .ÈlJè! r=Jt çl#Tl dr=sll ui .i_;;!t
:"p 3i,^)l -J#Yl Jj=SlÂ-.,ill .''li^-lll ;l qlc;-)S-*ll J:Àrll iil '.!

% 96-94 JlYl c!,.sll
uêl e*- ùJlr

4-trJ i-:t;t
,J-*È Êrlll

.r*ii r'( 7o O.-02

.-ii r:S ;J / êL 100

I/èt 10

il/ÀL 1BJ'L

+li.t: 30

.Jt_ry-lCt
r,.\UrÏYt

Crt-;-,!l

J4:.ijl r'+ i,",Jl
ii.-â.t-r"ll

if,u-,;Jl dtêti3

: qP fJ*Jl d-.=SlJ cf lt+.<ll q+§-,;ill

% 79 
"JIYI 

r.J.r''§l

"îZ *ri, 'f,,
. cti-;-,;ll uf:.,.i1>lr 

" r+ ,i ,3-23Vt Jljü.Jl 'i+ ,r ùS y
;t--^Jl ù- {+txj Lp »;Jrl diiJS-^. d}- d-ÉLlYt e LI.! i+JjS j)*-!
Jl 4+bl !J^it .rJtll tt+rl 4Jt= *É Él 6. 6JJ+J^!T ,.,itJôl ùl Crp .r-*!l
;rüJl dt- dJ-S Atxy kl^-! y't .:UrS. u,r-»-!t -pt - lt dF ü1 r.ljÀ
4+-,,1 ü! l-S t{+ *I.-^ll C)-Yl {§ ,.'.,,.'r i,-1§ UJ=S c{3;ü. e UXy Ct-J
.s_»Yt ;rl-a^ll .J," J:üS+ J§l ,*inll r'+ J.3ll -p d l.,1S-,!l lJ.-lt rl_5*ll

. Ë-y^iX e lr; .lc t$li-l ,Jl 4rt^àJ

t+ *lt JJ,.-..ll J+T .+ J,.^o J,.ill Jd.-e UL,.:rt-,;:Jt ,ra'+ e .gl,-:i ril
6 . Ji q U^-: ULd crlr JiL-ill .f .:yl*, al 

rii ,,,1 :--rc ô rji Crti.-ly g
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ô'ri Ét :p r:+l **J +ejt *_!r it+ dl:ilt É Él Ci*, -1xlt Gtiiy
. ','iJl +11.,; i;lü

Â--ujt .:Y)1.*Jl ,_,à*-J , ;Jt ù. +l+X i-:i^lt !:»-ll iIsll.rr'its:t l^$lt OJ

Ç)u:*,t j,S-J d!_l rl--,!t3 ++-lll pt--)J: o*1-*U i.*.,XI, i rji d.ritS

. r:Ul3§l !ri:l
t.-.,# JJ=.JI 

i.,,:ll J- +]L. \r_ÿ e l.-jny +rt.lS; a-J)t- Ël ,-,+.ll at+.+-t.i-l
. il+Jt -UJt .l^'or;Jt 4jlL' +-Ê e lJi,Y A^.,)- 

-.13Si ç-_!t s_*
.Jr*Slt i.e U.-'t at.tt ./-,ÿ l".Z-g

flsi--,"L ,t;lt L,âIJi-J '--Li5r-r - -U r.;-: -lfdl d,1.,Jr:.Sfte E J ;]
1- ;X-lr ül.L)r 

-ly_l 
t-!).: rti ct'_,.:qrS-"lt ,È [eJnS: $j ,ü,i !-É

.:Yl - Jt -,-r.,1ül_l -,-é»ll_l jéÈl§ q-,lr-ll ôl+JS-,ll Llt!,',r- l4it-r^rJ

ceHSoH + z coL

.lrql
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1--àÀ,d1 ÉJ

l9
20

. OrJtill

irlJF--iJl

JrÂrJl ;,iqrLJ, *Hi
L/i+lt

LrLJr ;rti Cf cÈ-*lLt-t
!-l+tLz-r

!-,+llt ô.. t6+!r Jtâr:^ll êlf:ütS-l
.:-1..f-JJ ,j-À:s.ll r i.r.<1f-2

t:JS*l ;r-rlÉ.-ili .,++$l !;.t.(Il -I-2
uqlj-Jt l)lÂ ,.!c Jr.lll

i*,,iîriîffiËffifi;
(i'.r.il0

jriJl ,ri clrrS"tl g.SJl r,i.nSJl -S

(rliE)ilrll§lll

(i.^11i!) l+rJr r+;+:Jls-s

(C$+#9 t ..ti:t !.r+tlAS
(' -'l &SSU )l..,.rt .!t i{J+llLZ-3

1itfu 
"1. 

)ir1...tt !"r+-r!tt-S
(,, JYsJI) rJ.tilt l*r+lt-g-S
(i#-e) &*.e.:lt {,.+rtLl O-S

( ç sl.Ér) 6 J,.-ilrJÉ.JJ+Jl-l I -3
(u_rr J.E) i+r., 
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:t'^$'

é U):it éltjÀ;i [t^-YâÉl üj]i-,-,fu )S-,ll i+.,,j +.^'+li rJr $Ê
i+-r. :Ê-l rir ,J-1. J 6;t: lra3 Ër-13J1 , i*Jt é;-'^.È é , -,, ,ïll

ldi1jtjl ,_ti L"{-râ:..t_5Jl :rtJl LrJt"-.} J', :,1::., J+;'!l lraJr{J"jl
'orLll + *iJl);.ijJ§-;r*Il ;i ,',r- J-1jJt çr! JS^,.,11 i+-J 

-,,1;.lô -f -r#t
c.,I6 i,-lt # rul :-.l.; .:rlj L l<_t, iil+Jl ;rtJl dr rj+ ,,l JS-JIJ 1i$t
-§ Jt--t_( i ;Jl ._, 

jr qt' Ji+ oult ;h ( ËÉt ùjJ ir*ltri -fu| i+.,j
Jl^-iJt =,iJl r jiLx .fW J-L.i .jé !9t_/l §-2. iiJ"- uÈ LjL

iiLJl Ë:LJl i-""iJl, Js-'lt i;-s ijJti^ tJ^ ,§-ii "Âl Js*lt i+"1 JJJI *f t{+tt

, jys-,rJl-l )éJul , jJJS-Jl 9c ,-i^islt-,1'li'Kl tj'}i ,,/,6,ll , l,r^<U U'.,:+ LÀJ
.:t+JS.^ll oie ; ,§ ,r+_l +Jt+ill UI crSi ,',J-

:ê L j".;r'Jl Jl qJ§ ùl

..J-Ét-il| Jjr5ll tl-Él uà+.,.à qJtjl ir^,j rlrri :clsïl &Â!t

:git,Ht JJ-Xi *t' ÉqJSJl s4r6jt , i,l"<ll .s.üll cJLaIl

t l-ii ;ù'{ 
"1_,S"tt 

i+*, +$di+-§-I sl]l , ; }"(ll .&üll cji.âijl

t-Él-Nt J:-ill

l9





iffi

î .1 ll IJivY ..-t .i.- . ."i, .lU\J.J

Jir:ü -jl J-).Ul .:-

^u'r



:1+Jî3t

i.r Éll .t. ,-i+Jl

!-Él-Nl JJ.XI u'âri -f l9tJtl '| "t -gsi
. ,J-t:."-ll Él r§l

i..,:.l. '. 
"n-ïi..o -'-tù-,-

-J-,r ùlj1. -
'JiJl ;ô-!

t:- j L -,ü ;r Ç-r; -i ij+t; j a+-: .-/ k..-!, ,Jr irt-ijc .it - t
;;_l .,-]c Ji--.:is E) rJt ; jJ.lt .,. r i ell: :+: ;-:ll f CiliJl jl*

.-t-,1 ÿl -dl

1-.-j r-).-- ÿ-i . ,-. ,i yl-rtJli --^=;J5 d lï+rr-l- c- -<.-rr--.:Ji e-^ - 2
",1t05-J) tm; ;gi

\rj; rr- É JLcL ëJi JtJ- ))-r -+ Ét&-.ll C Ji: - g

11t3i;;* t{j} É +-*i :rc.L 4+-,ri ar-1 téi-r J;»rll J C§.-11 'J", 4

:É+tt"i. 't): è J---:J.rt-.\il'll -,,_,,S - S

.LIi:lr il:i^-..Jt *,iu:ir.ll ,.,...+JtJIl q-!t i, rlg .,, -iJpll .'rfl-6

100 x

;}* :r:) i..+jt ,rr;[Jr ..jJJ.] "[.-Ji.',:-
.( i.i§ ..r'1i-r^h .,;j_l: iÈ;,ll y'lt

,pJfr i:.Jt ; <..,J' ll ëiE:Jl .rJc t:' .-', -;§lJt ol»,! -+

:0



I.

'22,81

20,64
19,36

6,425

*rrVJj
3,362

6,1 78 8,004
-ÿ*

JIJFài
8,097 __iu

4,508

.»ÿ
9,544 -,-i.] "§:l
6,955
2,998 i..-ill

5,355
5,81 5 U-^
8,348

4,783
6,1 79

5,544
?1,50

23,95
16,63
17,tto

i ;,os
.ic,96
i 3,94

1/ 109
:.rl ,5 4

: l ,-1tr

?r1,5û

?5,63 i

?:r,76

?:2,68
)n o')
'22,53

21,93

9,47

7,661

sssT
5,657

3,712
s 5sz
6,660

-1I

-ï

6,131

i

- i_
I

5,76s
2,æ2_
a,9-3-8 -9,426

5,96,3

4,140
4,598

t---
I

6,919

4,æ0

ll



!
t
t
t
,;
I
I

t



JJ.ill r,.à ÉtrJ§-Jl c,irrsjl d.illl -2

rt lll ,3l»!,,-lfilil.Jçîl Ü4 -t-Z

t+lJ,iL,;Sft ;r! È. J+..6 f L.1a 
-,StS-"ll etgr6*t' dJ-lll üJt É-l-rti

(- d+-l&,''ff ;»â-Jt É§Jl 
",.r 

t+t-;r-É--r.lSlt i$-l)
.-J§tilt .lr-: '\"$ *f Ltn 'r Jr+i.3 cr é,'t l+ !iÀ ül+ üi*i t *- l Ll

t+lJèÿ-l-,,Sll .r" t+E,À r#-i-l JSISJI 6iii ùJ,Él ÏJ^ Lr -':ü'j Ct üÈt-l
q$jl iiÀlt tJilJÂ3-r-§r i$-,,rll

lcli;sl*,,}r J-,,: ).,,U1 èi * :Al crlJJs-.U É*-.#l t-r-Jr si-,
.t{dl'üJ.]ll

22



( cI+SLJl

C+-',+ * -tl-îj Jil-.i u-lc oJt-nil rl-,/t (d!âEL,.l ,rffi.
q--JL,# U_,:Jt -r i-,J+itl or-o J,-J diL:Sl*,Jt USIlJ1; L;-..tll.jj*.
âJ_--^ill +fÇl :: I-r âÀ-ty ftJÊ"JiLJél JkllJ L+JtJll LJ.l. t§3-:x.
iÀ^.,|r,',1: T oiJi c-l-rt ,"tl gp, iT(.rü*.ryl , irrli rar I Jltll +JS-di.-àJ

ur^.,,ti ü.,!lSJ t1-.!_,,r1 iir;t J-è .i-1t 6 cl;;S.,"lt

ri+LJt t,ôtj;$.rrs lÀ-,tll Ulgtr lrJ-rlt .:qJ§*lf i,Ê di$f _t _Z_Z

( Cn+sLJh o,"rl.^ll êY^ s,!Ê lirâJl

' i+ +:lt ,_l- c-i+Jl
J-llt i+ *F j:-'i.,tt-r j:r!_,"!t: j-Érul ;e. :.t<ltro i_»:lt gr r_irdt

. il^'i"^lt ûl .§l
JL=sL d.uül 

-,1rUr eti (1OxS) ccm eL*
-l,J -l-É"L (10 - 1) kL.,,:*l*

JL-ill çbl
ù}-

_Êür
--r!-r§r .rlsnli

.:lJ,-L _,,rtS ù*gL lil .i,,,1 $J. él -Lll _,,Èll

(6-12) rlli+-r:Ftr-#

"LIl ;,J- O

( 44- 56 ) cYl-;rls e cJ J"
: ,Jill ,-à-r dr d- 94 .l- e-" .5Ê a d,À- gl ,',r-

6lt i.ll cj$.ull
ô/t5j-Érul d-rl*-
dlLS j-éjll ,LI--
J lt 5 jrJLJl dJ.-

ü.j,sll d$.r.
dr*'o IO.ZS

r.Jr1i,)t .r. il SO

(ZOYo ) HzSOn ci'& SO

tl



*+r c-,[+ rrn ,J Jit3*.ll d>" cJL 0 6. c-rj-r-rrlsll,-" dL t 2 eh r*
l-9'ut iitlL sÈjl'l "Jl; .,,11 i:*Lll rJ- u'àl-ï ûhFf+t * d..,.-'ll ü-

i+J+Xl *f éI.lg't -,rtS t..hii-y
s$ll $JLll

r.; t';-lrlslt + cJ^ 44 e. A d-1i--^il dr & 56 6 -*l r-p.
c.r rl- O : cjilt Lüâ..â. dr d- 94 yAJ-F ;e ;-jp ÿ A d À^tt ül t+F

J.i^ll el.Jl

ôrtüJl
,-L taj^ JS ,,- CJ3 ,J-]OO i*-,, sl i t++Llj ifll i3i: -U;.:l a;ij;rrs-.]t dr-t 0,5: j*jsJilt U.t 0,5 I jéJrlt rFÈ0,S q*IJill

t.ÿtO -!5;» .,Jc ù-.:J ''ït i -rJ"i-ll eLll t+L dsl ' rJ'' i

UtjJ -+ çÊL ; ,J-r-r;1 -r;;ul *- j il.!^ll çlJl ,y tÿZOg *p 6J']ri-,.- êL J k-lLn_l +l-Élt
i:l-r §-.1t &-l è.,^l )c r+Jtslt ..-3uja_,1t5 dr ui ià I ' J d^à+ L-rc.3 .+r.go

1 
, t'.(ll LLÊ .t_r+,! iri,l i++]l ,_üâi:il) e$ytt ï:sr.J}. d_É Ê (

) J- 100 --'-J! rj: JÀiJl cUlt r-Jl' ;* ' , d,-l,ol..:..,^ll tra;.J^ tOril:
1 o4SJt 

. à.)"<ll -rL - r-rlc ctJ"* ) lraJ

cJ..oiJl el,§)fJ#àrl
iç, ;a:Yi l:a .3jij - J.-itt 'b:,rs {i irs ff C:il .+lr^11 -r+;-i r't

. J.-,Jl è*i5l dFjlt ei. âr- {-,liü-t

fl"lpjLJJtll J#àri
."5 i- f !l .'j éJt J-À^ll .l^ -JI-FJ- 10 JJ S,.l- Jt;- trr- lâi: e'::
.pt- t1 ; J.il ë-;j Ê ! :-Él- S dsi .tu tillJsr.L |ZSV2ç. l. ,.Jlr
ùér_l 11 *Jr .5>!l: :J;lt ;rq:ot^"^ll ùJ53 ,''J- r }-Jl t)d .,Jc e:lt'i'lt

e1 iStJt qp t'+: liill qL çrll Lr Il

:( ;:Ft ; ljjjt3 ( jéJè ' jr:sj ) .J.t^!l jsr<,.lt gp , i T(l[ -

,Vs rri r,";y a5ii;+t-üll, qrt-ll 5t<.,'ll iJ*fu clÿ-ÿ:§l _*;'-i r*r
, à î,!l d:iü: cl;Èÿ-lFt C *.1+: 4$. 15 sllJ- .,+ -;;Slt lrÀ ,iliiJ di^-ilt
;uJ ;itJt e lJ+L rJ.+ Oy .,! {,,àiJ ufol_r LJ.^TSJ r'+ Ê .,5 .ll..Jl çlJCl .,!

"t100 â-.rl> §-lr ,È ii$. t S
diJlt-Â-Jt L'oji,./-l i+-,+ rE_,ljlii.Jc cJ^-.:l Cl'1À,-F-l-,,1Slt Clê .l*l

ç;É-lt d-J"ll I Ëut'-i'll

24



,r;ill iil-,,^ll3;:al.3l J[}l--*lt § .ilt ;r i-cÈ;lt Ci-at-"^lt L-t*,r $cJ
' Llill 

^+Jt 
U:+l élJÈLll J1tll tüf I t' ' r' '""'ü't 

"'J"'t+'ür+dg = 2.5 cm
df = 2.8 cm
dsa = 1.8 cm
ds = 6.5 cm

:gJiJt Hà'idl1#.,X1+
dg = 1,8 cm
df = 2 cm

dsa= 1,3cm
ds = 6,3 cm 

; gr ,l!_
j-ÉJ.]t kr t i ,r:lt iC-..-ll ;61

I L+Jr^ll kf t t ./It iit-,"-ll .6s
jé-ùJt lr-tt,.rît iil-,.-lt ;69

,-. ,';,
J ( dl ) ^J-Sl 

irl-Jt u. i.e-ÀLjl iÀ-,"^Jl i+*, ÿ ( Rf ) jl+:l)l &1"
ci-iJsJl si$Jl 

( i l.<ll iiL. *r ( os ) .+:r^tt u. ic. .l"Llt riu.,,^lt

.Uijl ::rLU è t#tlrl-rp

Rl ={
ds

: clfTl ++rrIJ

:6$LJl J$-r.alJ ( Rf ) iLllr. Tl d.tri

lg = 
dB 

= 
2'5 

= 038 ( -,:s:b )ds 6.5

Itf =df =?=o.ql :(jj..-,,)
ds 6.5

ôtu'=dg=l=o.za : (ir-,s-)
ds 6.5

25



J3.r:*rr .;r .i,-êL .,.r,^.r 
"/l ,.."-l J.iJl i+l fJÈ-Jl J Jà-lt ;l III--Y r§ 3

: Rf îf çrtÀ fJrl -Élilt oia ;p ,-iJrillJ .,SS- iDt gr ù-É+ ç-.É-Jt

Rf2 =â9=0.0,

,Jc J^--! élJÊL -;:fs( ( 6,12 )d3t|1.,c-;yl-l-rl9 .JJill LX-'l-JJic
'irElt eAllll

1 ûrrill

Rl,=25=o.lg

Rf3=2J=O.Zg

,* çY': JJ ilir
;;ll 1;; JS.^lt d

-,'lt r, jé.Ël
;-ij ii

.-À.,itslt

il

-"#J^
-dr
iJr

Rl-
;FI]

JJ .3çé-

J-,rjt
- .t
ct))t

iéÈ
ié-,!

.r.l-l ÉlJ-É-

l-u,c t' iré- ill$ dirJs-
-;ll .1;JSJi d-J--X Rf # ijJli.i

0.38
0.43

o2a

./13J1 ,=+Lll

:6uttll cl$:rll ( Rf t jl+:rYt cJdg

Rf =d8=§=0.28 :( jértr)
ds 6.3

Rf =dl =a=0.31 : ( jé-,,o)
ds 63

ôRf =+= E=ozo : ( jr:s-)
ds 63



J.J--lr ul çi!Âi ôû J rôJ Él ii1.J ç;SJt dlJl gl t rL'Y $ 5
: Rf $ qj*i fr. -ÉtS-!l ou ;p ,-iFll, -& iCti 

"r ùé+,,rJS.Jl

Rf, =a=0.3r' 6.3

Rf^ =E=0.28" 6.3

Rf,=!=o2o' 6.3
i.iEjt dljù]l * J^--lJ élJ'L .,Jts ,Jllt .iJ.-lt dl-.'l-J$c,

zr!+Jl

Ë Jj ;i -*--.r , irat ill ,IlJl Rf # 4-; -ÉU ç-»S-,lt d-J--Il Rf ip iiji^J
;r;S-Jt :, j-É-»ilt r, jérf,Jl .,,lc.r-1i*j Jlil[r

-;lsr lua-irtrI rrru I +F-,-jJ;-l oza : ôzs
,À!* | o.st I 0.31

ùJJt

----:.- . J
i++,.u{ tt))l. .t
. é))

ürlJJ§-,

iéÈ
ié-,!

, c:T-,i ü:iJ S-,
YêJ

_È,J- I o.2o I o2o ,r+-,i+ ,3-ljl i:-É- i$-ü ûl+Js-

a1



+ d,If,. Itûtf
T,f
i' Ë'iiî
,f'l;

..,:.'f .'

É

a-t

.:

I

Lr{r
i .s.

I
!



*r41ll J ÉIJJ,S."! -.slt dil3ll ( 3

:JJt rjl .,i iJjiifilJ lJsjl ÉIrJÉ..!| J#i:

: J ter"A ü§+ l6.rilt c.tiJ§- d). iJ.^, ,5,1 c4_.6.^"tl LJ§,.in

C f+-fr-,rlri 6-,--3lt r-! -J-l!f 6--f;, -*
;-tS.!t .J"-l!t .,j k,r; C+.-l u-l- A.àr\ â-1.i}l CS.Q !i-l c+JÉ-

.' jl<tt c"q-rS-,"!t i+.^r.l.50/6 JIJÀ _lilt-l .+tjl iLJ. çtl e,' rll

: 4+i-rïl ÉLu(.dl - 2
ç51-^.,L æ)-çr'1Ë-,;lf gr,u--lft ç;tlf oj+ll dJJffi
-rrrs-*lt üF ,c-:ii ir-rt-'.!t .iq-s-.!t ù!(4so/o))é-,rlt-l (5s%) jé_rut +

HCI urâ-L d1. J$ iit*àl e 6;t;Jt iÀ-tf J*i!l lu c!-i -r.r

: Jàrüjll dJL
QJtll U:":-il -3Jtll oio .»l .r.; :r.ill ,"! J5,*Jt 

'.r ( 
-,1grül üJtt.r, étr-rl

(Munson and Walferout) tJjJl

: i4JLtt artj cr.Ljt ud-,ilt
,J9J-- Jl-ËJ ;,-;..-S:^ll u-l-ilt .J,"<-ll ü)-r.tiJjii-Jt ci;-rS*Jt qrri i,É.J

iiJi .-iJ-È,',-', .rl',1, À

1e



,,^!l t t-ii -ÀIii- ,Js JS-,ll f-r^.,,i qr-: 3n : l+;+Jl ,.1.

: Lj IJt crrrlL!

<J- +OO ir. ,, *+bj e [r po
i.cL-.+t+J.

NO44 i-l.J_;r
cJLZS i--.,, i-^oL.

--ill c,r,jJ 4;ti3l glrl.
(-É.r-D r.1;Jl-» a12..

t+Jé ùÀ*'
ùJ.

pH Jr ô)r

rH
Li-Y le , .l-rJ _ir;t ür o]}l -:.]}l iU.- 1 ê+-l ê. ,(+.r+;*)-it

(t++ il^'i."-Jl u:lr:!l , ;..,Li ,,,îJ cl.r +! C!il' J-")

: lr.ri:^*rlt c&ftrÉ'Sll

4 .rlll,i d Jr-e . .

B èl{j.t t..-,
tJlu,,;t'

-.,L)t.
( çJ+'6.34 ) Hcl .

( qrJ+' O,t ) NaoH.

i.----nt.rtt L.-J+-:tt

rr+"Isll sufjs CaCQ.
(C HICOC».( Pb)q-stilt oâ.-jl ça)À.ù' 

f{àoCaOo p;:.5,^-ll üü.^§Jî.

29



:Jiljl tlJJÈ

(l+* il^r:*^ll crlJ§l , lr!:iî ,,,îJ cl.r .rt{ ftrl .JS
: ê lJ,ja)§-yl iiLÊ ÊE

L)-.--. cJ-JtI i-il;l .sl I |.. (_l crl-x,--ll iJ.--,"13a â' ,iJ i rr-11 up.
i+_rr rÀi-Jl ctJl dF dl,6gJJ elytl d.i! É AOof j§{"lL15)drl+yl
dr-- dJi iit*àl d.à+ tvr.a,5,LliJl 

6. -§${36Ë-r.f ,rJ+ rSJli PcgO .i;l»
J^It # l+-JÈ 6r_5sfl uat-'.lt .J,+l+,§-ll JLi eJ crplstt .:tie+Js

NO44 1I* cp; ô_lr rlii dj fjofg0riJl» i+_lr Jti- eL{ tr-4}j.:ul ,t+ e$-É11 iu ili-t ll ijpJt.
u'a)lÀ:-Y iJilS i*Jl-i- Éty i+_,,i iira.ll ry_rS-,lt u.)r:Ài,El-J Oi .*r g

c- *.o ;r i.s--ri d,- cr *,j,d ï-jlff:ïi /ji
,- i-r-,,t-u i+.S Lil ' *] dlt:iü t rli _rrrüll ilr,L 

-Ê_F 
A+5 Ud-Xl 'J."<_lt

dt^sl u+ ç;S*Jl d -L-X (+l3-i,ll dr u:fijl) r-pcLilt u,â..-jl Éù...
,J:l--,-rlc J-.:'J C,i J i ll Jt rt-r53), e JJI i+t^'+ cr. É ç Jt^lt Ê+

iil-l C$; .:_l: "Dfi 
{r1..iJii Cril to-+ (dJü ., '','lJ _,, te-Ll ,-}t-l

--*-,1Jl p9,-r-. ç.-Jl üI).*,SJI J:* iit-à*tr U,-t.-jt ;,- ,,t-Lill CS^f

t A) çJs- J-+=* è J--,ïi.-,ü#ii.Ërî,,;i]'j53]

o1B ;.'\''1,; Jt'- U,JASy (A)cll6i,JJ-- dr J^ 25 C.:: ffi
."f (A)+,ÉJt JJJI ar&50, lt'trf ,-L4gg.r5r*,,r çÊl+jcbl

-'tÂ-ll cLll iL-,ll J- t OO J ÊJt LI4 , ,'rJ c§l ! < 
al.'.'1,"1 il-

:À-,^ 3i . ,', tl1 .& erL.^, i+t+j iL^,,,tr ,+i-ll ç+jlt cLcjJl ,:rr,,"*(Z)

;|nir + ilts ütJIiJl l+ Ol üÉ^J q1-1 éJ{5
(c.:6rq rlî:ll ç-).f$-s:;ul æi;lt ,ri Jr]".ü - (3)

.-r, Ê Jlll d.-UJll , i,.ri>î .J+r)e$-Êl ,Jss dXr d.À-ll g; - (4)
..(Ù)-ÿ:

.ù"ii À .c 60 ) ùÀt.',,lt JÀLll elJl i}-tr +*+ .+l_,lt t,j*! cr- - (5)

-È)l ,:- ùt0 + l-1+l_r dJÂsjl cl- d-t g iJ.-l;
30 Ër-l ( 1O5 , 100 ) è d_i;. i+trciÀ+àri Jt i.-t ii' t{!g)

4r#r

u,,tJl 'l'"ti 6'l+ir trt É ''-rsltéi-l i'-t..!jt €.È- g)

30



.,/r .-t^:-,Jl uil ,, l - rl1 .J,".1 ê. ,,J-ril Ü): ir# étlll ,1.»!+ c-l.t( 8)

,Jit Jl Llt-ill 'J'"<i ü)s ,* d.-'Ïà lÀJË

Manson and ) éJlr ù*,,I- .J.ll+ Ji tr+itr JS-ll 15,..'J--!( S)

.+-y^ll CUgO ihi. qJ.,"r r'{ Walker )
( ï. s-Jl ) . ..3]l ,jiJ'r,: ll *è ÉlJ .(''ll .Jrü) -(10 )

it-,,tr J+,sJl üJt .9r-]-t ilrii É+é- J iJjÊ- J1'JI c+-Sl dr-j
( A )+ -,;S*,tl J "lâ-11 çr ,ÿlO rit JSll lu al.':'r''l ric5 HCI LÈ^'
( t 6,34 ) tiClrüâ--: 1t-.1-^lt U. ù5, .ÈL tL ir ù æ 4J üL'â13

J-J.*J I :,»-.: c- i+. ( 15-20 ) 
-..-J ol 60 §;r r''-'r ,r-Lr ck *f ùÂJ'!9J

) çé-., «.J-J'- {Jê d.--3i u Jt^lt ÊJl .rJt a-9gr:.^11 
r,"'(r-;q64 d't+-l

(B
Ll jii-lt :,r+rsJl i1.S ki C;Hr iJIsJt iJjlijt cq ill -lrii .!r:lt ,'+
1 U-'iJl )+L -:t-i-S-Jt 1.-S .,-lc LJt-'iÉ 0,95 *f eill .J-là^r irL-ll

1 -1'"1s-lt
C,zH zzOtt. HrO -----* C.HrzOs * Cu HrrOu

dti é- ç-f'rl S- ,,rrt=l -É-
?tzg 180 s J§

u1ali-r-i)l i+i.c Jr *J. J---r^lf \rJS-Jl j J-^lfre . ( A I -i;-,trt -
V(a ) étl-t. ,-r.,.lt-Jl ÊJt .rJt 3r' tl-l ,i-l-Èt-l

'J. e lJ,+t .--+ r-lc J-.-.iç:ll ç.§*ll dJ-^ll ÿ : ( B ) fJS- d-tL-
,: Jt^Jt ÊJl Jt :r^--lt, NaOH r-r r:l-rlr-5 HCI i!-l:X j3Jfull .U"§

V(b ) ,fil,-r.
._i-,its iJ Lr- lT ot-,+) ( A ) çr_,S,"lt d/.-ll üi-âjJiLll t+Jl C+- ,ÉJ

Y(a ) 3r élxd

q (a ) ,/ V ' ( a ) *f t'r+/l iljË''lt eJc--s-ll +S ,Él
O(a) éXl V ( a ) *l i.r*r-Jl iJjii'-lt É+-Sl i,.s '.'J."--

:L+J
q(a)v'(a

v(a)

Q1a;= v(a) xq(a)

ÿ (a)

a (a)
d.J

3l



o (s) iJslb ( jJJl.rll ) ljjÉirll rÉ rr,tr_r(,.tl l+S ,.J.".

O (b ) üsl-r qKI il, ',i-ll l:lJ ÉJl i;§ , ,l , "-

3-o .glrl, I Li.,3ls, iJr-X (B ) ç;rs-lt dJJl ür Ê5Élll : ''J-ll r+. él
v(b )

V' (b ) çf Êr5,3Jl JS-,ll iys ,re q' ( b ) üd_l
q (b ) Cr$r V (b ) *f Ér5çfl -ls'-ll irs

V'(b) çi Ër.+ .-.i|glàÉdl +s +.-1
:LuJ

v'(b
v(b)-q

V(b)xq'O)

v'@) {Jr.J

J- t O ,rJ; ç-i**l V -5n HCI - u^"slll ilriUt i+tt n'- (§
oj;:r-+r lt t, ,';rd: V ( b ) *f i.r+ll .s-,11 irSq (b ) i,É51

i r1<ll tjiJl J4 s*Jt -j-<.Li-J ( A ) ç;É-lt dJ--lt d"( & 10 ) V
O(b) d (A ) ç;s.Jt dJ--[

{LJ J.10 ç; :U ,r.r-e ç-,ie:ll d§J ir*iXr ,3JJ L,ü d V

Qb) =
V(a)xq(b)

Qb) =

.+.,.{rt-,J t-+ q(b) ûp LüâJJÂ:I{

V(b)xq'(b)xV(a)

Vx\I (b)

: ./ (jlé-) iJjü.- JJJI +-fu| iJ.S .riJ

Q '(s) = Q(b) - A(a)

q'(b)
(b )

q(b) =
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CpH22O1 *

342

a(s)

jrJS-Jt i*.S *l OS

HzO 

--+ 
f C6H12O6

360

a (s)

Q(s) = Q'(s) x u2
360

Q(t1 =Q(s)+ a(a)

Q(s) = Q'(s) Y Q,$§ rj.3
: $ kJJ-^{ L+ Q'(s)dp rüt.l.il+

Q(s)=( O(b) - a(a) ) x 0,95

a (t\ lJ§ll ÉUJs.d l+.s ,îJ.r+

Lrtilt LUI+lt $J t3;l' Jt-s5^lt efiIt &f"l

33



- 5oox9,l88^4 
= r,gg4g

50

;llrltt L.*itt

= 5575m9 = 5,5759

a

:-oly ûr{ l_,fll g_1,

;i ili. Éy' rt' JS-JI i-r^.,r],Jrri ffi
lLtJt ii_,+lt *f 6_ré-lt ÉlJ§t ui"i)

( Llrrr !âtr dl{rtj^iér JJrffi
(g)+ )s,-Jl J "L*Jt s J- SO0_,JJ t A);;É--,ft J y'-^Ji +4 rr^ Ut&l.

,J-ZSOJJ

:ol çl
V(a) =500 ml

V (b) = 250 ml
V (a )=§9 n.,1

V (b) =50 ml

ijlult Crxlt .,Jc r il rr qJÀîJ CLslt .,+

"*:' .+,(Jr*tt Ji tr+j!)go,saa JA v'( a ) ,J,-Fty't cu&o ü)s

22,3 mg-g'( b ) i* {r^ st O,ùSZ} V,(b ) -r'ff;,it%;:i: '
:t+j

Qa)'
V(a)xq(u )

v (a)

Qa) = 1.8849

qb) - q'(b)xV(b)xV(a) 
-

V (b)xV
qb) = 5,575g

22,3x250x500

10x50

P=7.635 g

34



Q(s) : (Q(b) - Qa) )x0,95 = (5.575 - I,884 ) : 3,5069

qt): Q(a) + Q's) :1,88.{ I 3,506 =5,3909

(xr) : 5,3909

P(%): 
qt) 

xloo =
p

P(o,''o) = J0.59

5'390 
xl oo = 70.59

7.635

70,59 ./ ;r ü,,ri J5*ll'*iJl '+-ill üit &-:
,éLs k$ .t'-':^tl eriIt L'oiI

- 11884
5 575

3,506

5,390

*Élt
o/o)^;ù I d.lg-lS*Jl ir^"r

45,92 jJJS-lt i+."i

70,59 %)-rS-]t i+"i

:1+[3Jl i+JÉ]l

P=4.415grrl È4,405 ÿ .r-Fl 6-,;jl s^Ut t-»Jl ,-.,j-r
t+;+lt Or ü+Jt

'.J^lt ,Jt' JlS..Jt i-r*r +r-j

lLtJt q-,1;3ll \r! eL':,-il k "à)

.)^J tirJL
J- SOO Jl A +:S;l d J-^ll +4 rrr tiii j4.. d^'lt ii1r" rr"l

:Oi +i JTZSO Jt A ç:É*Jt d J.-llr
cJ- eSO=V(a)

& zso=v(u)
,J.25=V'(a)
rJ. SO=V(U)

.i- e3 t0 371.,+ V'(a)J &ty't Cu, O iK tr53 :{-r+31 sr e[3)t $c
H 

io,llll- q(a) '+ cjr'+lt dyi

24,68

35



,- dr+ll J»i dr e-r io.olt qrr V'(b)d ,$t.l^lt Cu2o ils
io.ot 78= q'(b)

e@)= '(="]io,C) - 
350x0,1777 

- 2,4878P' V (a) 2s

qb) = 
g'glYQ)*v(u) 

=
0,0178x250x350

= 3,ll58
10x50

qb) - 3,t l59

Q(s) = (Q(b) - Q(a))x0.95 = (3,1 l 5 - 2,487)x0,95 = 0,595

Qt) = (s) + Qa) = 0,595 +2,487 = 3,083g

I(eô) = qU xloo = 1'?:? xtoo = 6e,ee
I 
) 4,405

]To,'r,) = (>().99

69,99% *t' .r-"Jl 6Ji d -sJl Ji ll i-r.^rJl <L-.1

2,497
- g,il s

ossS
3,O44

utit!*I!
p-6. 176 g Ol .,rl È0,t76 i-ipG-,p;1e,

:l+*ilt ar r-f+:t
t".à# i§s_r3 ..t' -1§^Jt 

i l,"i r,r-i

'{ri ll .r*lL etïJl d,Ê J#rlll

:!ts rc$ J.-ài-Jt pu,ilt L'oiI
(È)':l !l iJ 'üi-Jl c+-§Jl ij-s

(t)!lsit ijjii^ll r4Js"lt iir.s

36
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(,J.'Jl

rJ. gSO=V(a)

& 250=V(b)
tJ. 25=V'(a)
d- 50=V'(b)

d.J
,+, .J-rr+ll dDti ir ù-r È0.980*r v'(a)cJ ,$lll cu20 l-Y6

io. r as- q1a;
r:- cJeqJl dDti ir {--r io.ost ur v'(b)cJ ,}lr.ll cu2o tJ6

io.om= g'(b)

e@)= '!']ïojt) - 
350'ro'183 - 2,5629

V (a) 2s

Q(a) = 2,5628

qb)=r§ffi#"=W=.i,eo2'
Q(b)--= 3.()()Jr:

\às/ =: (e(t)J - e\l//Àu.ÿ) - f-i,9U2 -2,5b25xU,95 = l,2J.3B

Qs) - 1,2739 
:r.L3

Q(t) = Q(s) + Qa) = 2,562 +1,273 = 3,8358

Qt) = 3,8359

P(%)= 9xroo = 1'11: xloo = 6z,oeP 6,176

P(%) = 62,09

d-Jl lidrL
tiJL.r-)

; ül .:J*
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:éLS t+JL ct-.ill elïll uârl:

rijjii-tr æ
ljjtr^IÉrl{@

OS ) jrJs-ll l+.S

2,æ2

1 ,273

lKI É,trJ§-,ll-iJ.S

.+.:,r".]l ç*JI{ C-l1ïlt 6 -rU+*:jf

41 ,49

62,09
20,64

:++tJ,lt qJ,+jjf

t7.164 r4 q;.Jl uJ_,

(tiJt-,, iLri"-ll r.tlrrll,*)

cJ- 500=V(a)
d- 250=V(b)
,J- 2S=V'(a)
J^ sO=V'(b)

.+-'J-,r+ll iHi "r ù_r t0.360*+ V,(a)J *,1, Cu2O i-Es

10.1725= q(a)

,-' drrJl .iili ir ü: t0.O41 ç,- V,(b)d f,_f, Cu2O ü§
t0.0178= q'(b)

38
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e@\= -Y(u\{u) =' v(a)
Q@) - 3,45s

qb)=r-AJ.tffi#=
qb) - 4.450s

50()r0,1725
= 3A5g

25

0,0178x250x500 - 4,4509
10x50

-reiir@

!-11^It .r-fI"J A.tlll gc -U.r'ill

(Xs) = (Qb) - Qa))x0,95 = (4,450- 3,450)x0,95 - 0,959

(Xs) - 0,959

Q(l) = Qa) + Qs) = 3,450+0,95 = 4,4008

Qt) = 4,4oog

P(%)- 
qt)xloo =*jxloo = 6t1rp 7 ,164

P(9'o) = 61,41

:éts t{dt i^-$fl A:iïll L'oiI

3,450

ô,ôs
4,400

L-
L-

'.,t«l il ';-..-Jl .:L"fJl t.(
OS ) jrJS-'ll +s

48,1 5 :grt-!l d+-§*Jl ig;
13,26 ;r-:S.^"lt i.r.;
61,41 -,S-Jt i+
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:i....ctSt l+*ilt
iS.St 4=p ù)-)t iu-,oe-.f

l-.,r+tt Or ü*Jt
à++$t âJi,+ §-,Jl â1.,'i rJrr3

14il*.J1 , -.JI.>'ill ,Jr il^rj,.^ll tx--,À:;:+-t^ui.^dl crlfrïl
(cJ-'ft QJt LrÈi,) :c,âJl llJÈ

J- SOO=V(a)

,l2so=v(b)
rJ- 2S=V'(a)
.J- SO=V'(b)

-+, J-,+Jt .D-:. .r. &: iO.SOO6 V,(a)J Otlt.CuzO il§ ;r-r- 5

t0.1415= q(a)
.+ Jr+ll J»À .r e: io.oat (r' v'(b)d ,$llt cu2o iJis

.r-r""_t 
ÈO.t gq- q'(b)

. \/tlr)rri(:r) 5it(tri). I-ll-5(it) = v1,) = 25 =f-ti-lg

(.)ia) - I lil!

(.\ l)) = 
(l' ( ,.,]) 

Y,b)r 
\'(a) 

= J)-0I -3{x2:9}l(X) 
3.350g

Yr V' (b ) I()x50
(Jt [r) = -1..i5()il
()i.') = ((,)( l,) - Q(o)) - (3.350 - 2.830)x0,95 = 0.494

f1 r) == 
().--l()--1.(

Qtrl = L)(,r)+ ()(.s)= 2.t13(t +0^494 -3.324g
Qçr .t=f"il*lX

/,(,, ,) = 
g') 

xl ()() = 1,12'l rl oo = 6o -2gp 5,514

/'('lo) = 60J8

lm



2,83

3,324

:éLs k+le cj.-.Lllatiill L,-iI

:qrlil .r-iltJ e-UIl ùÊ -,*J'ilt

4,494

oo,za

51,32

8,96

60,29

(È)iJl"-Tl ijjii-ll 4JsJr lr.s

tÈli§tt it-.;iitt ,.:t"rS*tr i5

(ÈXOS ; -,r-s-Jl irs

,r-rS-lt ii."i

4l



:l,.*tt .ltl+l»:lt
i ,+ttt

Èo.sos=, çi io.so3 i:rll d,;5
:t+;+:Jt a,r uf+Jt

,-a^i hü.Ill â )^r."r' .§-.ll !-,j qsi
,Jâi-,d| ÉlJjyl

1iÀLJl ql_JLiilt .rr iJ-'r ,. tl IC,.;)

:citrjl litl-ll

d- S00=v(a)
J^ 2S0=V(b)
,J* 25=V'(a)
J^ 50=V'(b)

r- J:r+lt LXIÀ .r a-r i O.SaOoo V'(a)d ,$l3*ll Cu2O i-ES

È o t620= q(a)
,+, J:r+Jt dli cr ù3 iO.O+S çr' V'(b)d .-;§t,.Jt Cu2O i-86

t0.0178- q'(b)

;'t-r.3

Qa) = 
v(.?I+l) 

= i9ql9.l!,3 =3248
V (a) 25

(Xa) = 3,2-lB

. \, \ tf i[r)xV(b)rV(a) 0.0178x250x500(\t>;=-' . = - =4,4509' \'r Y' (b ) I0x50

t-X [r) - { .J it re

Qs) = (Q(b) - ()(a)) = ({.,1-5() - 3.24)x0.95 = l.l49B
tr\ s) = I. l-J')!
(-trl) - (l1ir r I (\s) = .1.24 + I.149 -4"3tt9g
(-11t.1 = J..ll.i.t,.,

l'(" u) = 
Q)r l) 

.rl (tt.r = L]t? .r100 = 67 ,49p 6.503

/)1'lu) - bJ .4\)

42



49,94
lIat
67, s0

:":!s t{Jê d.,-.tll e{:iil L,oiI

(È)i+lï)t ijjÉr^I É+Js.^"lr +s
€L

OS ) ,r;S-,!t i5S
tli§tt c{Js-,ll irs

:.;ÉJl ,-,^"r!-., AJrl,:II ;r - +r*Jt

:ir+-..-ll l+JÉll

t3.981=P içlt ;-1,
r*;+lt O,e ü+lt

i-lir .-ri. Ë r- 
"t' 

JS-,ll i-t^,,,i +r-i

1âil-,Jl =-rl+Jt .',s;,ldi."^!t É11:Tl 
",*, ):dsti:Jl rrlsÀi

+Jül J:l Éll L!:â,-r t'_r-, tiii Y,! iô.tJl .-rjl+ijl ulLlJF .r*,
J,^ SOO=V(a)

J^ 250=V(b)
cJ- 25=V'(a)
& so=v'(b)

U+_: i;JlXl rr. ok+)t ,+
,+, J-l+ll J»À cr ù: io, t zo*,o V'(a)d {'r.t' Cu2o ilK

10,0777= q(a)
.-- Jr+Jl JUj .i. ù_r t0.020 *+ v'(b)cJ f'l' Cu2O il:s

t0 0089== q'(b)
'{iJ

43



Qa) =

Qtr)=

({b) =

y(olgQ 
= 1q)*0.92

V (a) 25

I .55-l g

= 1,5549

i;' (b)sV(b)xV(a) _ 0.0089x250x500

VrV'(ht I 0x50

Q(b) = 2,)259
Q(s) = ((. l,) - Q1r))x0.!)5 = (2.225 - 1"55.4)x0.95 = 0.6379

(Xs) = 0.(r-17.q

(.)(l) = (J(il) + (.\s) - 1.554 + 0.(137 = r,l9lg

Q(t) = 2.1,)lS

/,r, ,) - qt) 
rroo = i,1?r ,r oo = 55.03

t) 3.981

7r10 ir) = 5 5.( li

1,554
z,i2s

:,rilt5 t{J}ê d^--Lll ea3i}l ,.r-rl

0,637
2,191

39,03

16,00

s5,oe

I il 'üj,.^ll d,qJS-ll LJ-S

)tSJt iJ';ilt rl+Js-lt +s
_,1, S,-,Jl i-r.S

)+SIt É4rs-Jt i5

{{



Qa) =

Qa) =

(Xb) =

(Xt,) =

Qs)=
(X.s) =

(Xt) = ÇXa) + (Xs) = 1.064 +2-23 = 32918
(-)i t) = .1.2'l-lt

/,(9o) = 
ajl) rt00 = 

3"2:4 
rt(x) = 65.tt8n5

/'('lu) = tr5.lifi

:l.iit3ll L.:+rll

ÈS=P i:,5J1 g;-e
i+-»+:Jt A,r r,f*l

JIJ-.;j *f -É-,tt 
:1,,.r rprS

liil*,,lt .r_I.-iJl ,/ iLr:..,-ll ÉlJryl .-1"rr )
:cjetiill rrltLi

.iJLIT Éi-yxll u'a+ ,,îætlii U i;-'t-^"il qJ §ll *À-IJF,J..")
J- 500=V(a)
._L 250=V(b)
,i 2s=v'(a)

-)- 50=V'(b)
U+_l iJJ+Jt çp ct$Yt r^;

r-'. .J qill DLi "r 
ùr iO.ZaZç V'(a)d *1Àlrll Cu2O i-E§'

S-111.F ci(a)

.+, J:+Jl JD,i -y +-.:-r1t 0.030 *,a V'(b)J ,.-St3l.ll Cu2O iJ§
;r.r-3 6-13.4= q'(b)

y!!fg!e _ 500x0.1I l5 - 2,23g
v (a)

2,23g

q' (b)xV(b).rV(a) 0,0134x250x500 : 3,359
VxV'(b) I 0x50

3.359

(Q(b) - Qa))xt)"95 = (3.35- 2.23)x0.95 = 1.0648

l.()(r-lg

25

4.§



2,23

3,35

:éts t{JL Jl.-.Lll e,filll unrl:

: q-ilt -r..,,jIJ eitiiJl LF .,*+r3lt

1,064

3,2g1

44,60

21 ,29

65,99

(àqL!r ir@
(tlqKll iljii^ll c+rs*lr ids

(tXOS ) jrr$Jt irl

46



ir*.,UJti+-*!t

ll -OZZ=P i-u'Jl ;;,
r+J+Jt Ê,. ü$t

lilt -ÉL É)* é JS-ll i i, 'i r,-r.i

iri.l-,ll .r-rtJt ,Ji il^rL"^lt llr:lt u,'ii,)
:cjsÉiJt crtêi

'iilj]'r.:rtr*illl ,È^; qÉ-,;a.l,-i yt âirt*,,11 ,-r;LJt ç d-l;- ..-.*.-.:1

& soo=v(a)

".r^ 
100=V(b)

.1. 25=V'(a)
,-)- 50=V'(b)

U-+_l i+J+llt [p clxi]Yt ---,

i- dr)=ii .-§i ,r 'i: t0.258,,!p V'(a)cJ ,-Sl-9'.ll Cu2O :JS

U121.4= q(a)
.- J:+Ji J).- j ùf.057 *+ V'(b)J g»l/T Cu2e :Js

&26 8- q'(b)
..4,:â,

Qa) =

Qa) =

Qb) =

_ily{a)
V (a)

2.42tig

50()r(). 1l I -1

25
= 2 ^4299

q'(b)rV1b)rV(a) _ 0.()268x500x 100 : 2,689Vx\/(!) 10x50

qb) = 2.68s

Qs) = (QO) - 1-r6a))x0.95 = (2.0S - 2.428)x0.95 = 02399

Qs) = 0,2399

Qt) = Qa) + Q(.s) = 2^428 + 0239 - 2,667 g

Qt) = 2,667 g

P(%)- 
qt) 

rloo =
p

P(%) = 66,31

2'661 rloo = 66.31
4.022

47



66,31

:éts t{*lo d^--LIl A.1:lll L'oi-L

:6Jyi,tdli{J+:ll

Èa.SS=P ii5!t ;-1,
qJ+lt ,tr Li+t

,.'l<ll tE:;;j,J! Js,ll 'r'"i rrrrf
:i.Lqri..,^ll olJ,lJl

i-L.tJI -r;Ljill ; l^':.-^lT r-:trr!l .-1^- )
:cjçtrllt ,rtlLi

LtriJl ÉlJrri:li .'à^+ 
=c;-:t-l:i 

)i ,-l-L-,ll Çjt+ijl .riLl';. ,-1,"9

J- soc=v(a)
cl- t OO=V(b)

.J^ 25=V'(a)
J* SC=V'(b)

U+5 !J13ll çr etpYt r'1
,! tj-r+lt i»i cri-r io.aoo.3 v'(a)c.l #trJt cu2o iJ6

U141,5: q(a)
,j dl+Jl dIÀ u- . o.r àO OOA qr' V'(b)d ,$tlt Cu2O i-ES

6..31,3= q'(b)

tÈ)d-Tt ij_ti.-lt c4-ls-lt irs
(t)1JsJl iJjii^ll clt;.§.^"]t i=t.s

48
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Qa) =

Qa) =

Qb) =

(àb) =

Qs) =
(Xs) =

Q't) =
({l) =

v(a)
2,83g

V(a)xq(a) _ 500x0,1415 - 2,839
25

q'(b)s\/tb)xV(a) _ 0,0313x500x100 _ ? r?r,- -1^IJt'
VxV'(b)

3.1309

I 0x50

(Q(b) - Qa))r0.95 = (3,13 - 2,830)x()"95 = ()

02859

(Xa) + (às) = 2.830 + 0J85 = 3.1 I5g

3.1 l5g

)g

P(%) = 9[l .ri(x) =
p

1'(o/o) = 62.91

i-Lf ;r oo = 62 "e24.95

L_

3,130 i i§ll il iJt Jilrs-Jl \*.s t

- 3JTs --- l- --ixtr ,.:q5*rr à*sl
- 

--- .- -:---.. -. : ---l

lr jqjuÉ-rl
lrrrJü+-dlErq

57,17
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: Jüc, .l J-rJ i+Jr,+.ijt

il.Sa=p i.i;'-ll g;,
i+J+:lt û,. ü{Jt

U ^ à-».j ,ê JS-lt 'r ^i Lrl-i
:lLoej.r.cjl crll.riI

(4ir.t*..,ll .JJtJl 
"t@ :cJpri1r c'lt-lrLi

.iJrjt :tr;;,ili ,_È{ f j+jt-r.,i yt a;-rt-,}t u-r'§l ,rs of t; ;.,l.l)
rJ^ SOO=V(a)

J^ 100=V(b)
J- 25=V'(a)
,J* so=v'(u)

U+l i+âJt g. e$)tt r-
;, çl-.-;..rr ;)i-i ._i^ ù_r iO ZSO*+ V,(a)cJ &tlt Cu2O âJts

6.-136,4= q(a)
+.J:+Jl ,-DÂ ,-r esiO OZO *+ V'(b)J ,$tlt Cu2O ;J:s

& 31,3= q'(b)

'4.& c

\/1a ;rqtii.) 500x().1361
QXa) =

Qa) =

qb)

qb)

(Xt) =

Qt)=

P(%)

P(%)

\r(ar
2.7289

,! lb [\',UtVA
Yx\" (b)

3.l3t.rg

= 2.7298
25

0.03I3x500xl t)0

10x50
: 3,130g

Qs) = (Q(b) - Q(a))x0,95 = (3.130 - 2,728)x0.95 = 0,381g

Qs) = 0.38ls

(Xa) + Qs) =
3"109g

- ql);1100 
=

p

= 68,48

2-728+0,381 = 3,109g

Uyxl0o = 68,48
454

50
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