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.+.'ljEll ilrt -"ll 1.;,u !+*,si3 eL Jl i}ill.,Jt<in ( Inhibitor_Free )

H2o2{r) -igl---} H2o1,1 + } or*,1

fuL- rlv* f it ' I iL*,ly i *S te .sl(iill LJr, .Al_l 1.+ ,.'F1+ irilJl ,;l<ltl l.ra

ei-lirl 4-c.L - 250m1 -i-' L.l,,Ls - +JJr" .j;3: - i.-L - ast-.,, - i,*1 .,,- c..rlj;^



: dtdlsldai
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10min , 20min , 30min ,40min , 50min.

: i'LL -ll

t.ur, a-x , In a-x CLill ++jl!, ,'lrtl! J_l\
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<;tilt jii,Jt &tii LUJ

: L.J+jI d," d{lt

.dr-jl ;Ji! i!-)..J sjtJl 
.,iJl Lr_).r _(1

.rj.tijll tuJ J# -(2

2 KMnOa+ 5 HzCzOn + 3 HzSOq 

-_> 
ZMnSO4+ K2SOa+ 10 Co2 + g H20

l:a;jS; elJ.rJ ( ilcr;iJl rtj lt g,or 6* fueSiJr (Mn'2);Ujlt .]bjll ejuJ;i &J.t6c gJc'ujjt t:r .ir,
, 6r-+ &liJl !.rAl-q+.J , &linl jil 1ri- ts i+.sr 'v+:lt c.ruai crl$.,- , t+ 

"sl+ 4Jhijt d &unl
. ilo':r Jl .ll_rjl ,tdjt .i-

.&lnll _'iJ 4rits i6 ;Uill j+!+i^ll c:ull ucrsl Lj)lt ;_,r:ilt o.o : flnduction period) &rtt ;,!i

: Oltill O. &tiilt 4:!iJ ute d,-rj "

(\p\ I (\pl2 = 1a2lar) 
n-'

&l-iill 4,jJ <- n

o+irij d*!l$rl rrs-f 4_ a1, 22

L|lJsJ'l! &$Jl , :, ' i)"J < --* tz , tt

( n) {+-,il \-r,tz , tr .r ?2 , €11 a-i;* ,r3

: .J-.tt rirg
tuL;) a-.jFll .-+_,,11 

"j$t 
, er+-E3-.'ll c:Lul+r"! ir-iJL;tsryl ;,--6Jdt d ildtt- J$Jli LrJ,:,- -(1

. 4+lEll 6l "ul 9_+i gi t}<i

;$lJ 4:|s 4r ! rj:l l.JJJr # l-(+iJ-j.J , &Lill L-r!{ ("x 10 ml ,5+,-l &u:Jr cr } fj!i+!r -ts_t e _(2

15 ml Q,p rtr:.i rl$LL 3 e-83+Jl +r_e (5%) Kl ._," (excess)

: (.:!lt-,5Y1 -,r"- J eJ:'-UrCl 
gul+.i.J{;"\i t"L"i Jcuijl GLn!.:llir)

2MnO-q + 10l- + 16 H. *.- > 2 Mn2* + 512 + 6 6ro

. .J]ll -r -+.r-.)sVt ,=t" Jiilir 5 ;r"l .r!i- dJJJI *Sji -(3

:crirlitill :i-rasi, i,. ^r i-!L;i Jn .jtji:tYt a.cL e+ Cj . Jjlr- Jl

JaiAJt

ml -r p.n rll
0.1M H2C2O4

s."l;a CUj: pl ,r'1-g
1M H2SO4

Ji irr- Jt ttrit-l+
i,at-.ll

Hzo

tlgl{Li
irt- .

0.02M KMnon
Jl-ri-. llrij-Li

f+'ll
stsjl

(1) 100 10 20 30 160
(21 100 5 40 15 160



,JrJ'tll tl+Ji 6r r I irlr "]rlr 
Lr:.r.,0 0.01M Nazszo3 alrJFll 6l4JsJ,:E a3jJl rdt ,: tu -(4

. rCl 6JJLI i.J.Jl

2S2o=3 + 12 --.,. Sao5=+I;-

.:Lj. tjj,*,j+- J, JJJJjJ e4ta t)a) $ $' 2 . f, r { ol A: !,JJS -

rb.: u,a )r, ;JciJl cLJt ;. 199 ml *,+:l c:',ui'i")ll;l$)l i$'Jill oii (blank) +bli.e '^:: 
**

Lr-,J*.,-r (,;.rJ -r".: O:: ) S c*'l" (blank)tJrL" *1" 2,3,4 otjAi 9-1-S j dJt"6)t

. eiull ;JJt^Jt r+,

:d6l

ml ofNa2S2O3=lr=(a-x)
t!mtn (1) .Lrr3rl (2) .hrriJ!

2
4
6
I
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'12
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20
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30
40
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: Crlfl,,,.rll
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' ( a-x ) 'iU. 
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A3JJI .rj-i"ll ;3;;4LJr urg lp3;rJi c,q-,1$J1., ,.-'=(a-x)Jt aFil ;'i'l)t" o*--,r1 -(3

t &tjlt . ; ^, ;" j ,jr+ri

. &Unr q+-.r ( n) ,r':+lt lz , I s a2 L a1'4 "'at -(4

&rdl tti )"r s..,'ll iibJl J-lll a-';r" A$ll ;-iJl ,J' dt1L)l" 
"I:- 

-(5

.djJl al-Fjll ,J' ,:l]Ltl+i:l J dltL-)' s\- -(6



C]"al 6-tt: ,;tJl

Cataiytic Salt Effect

: "*.rzll 
a" j.r.At

igs 'lt.:,uri ,...1,cw &r :+B *t' (NaCl) p:r..aJr _r,r_,Jf g.lJ. syLt ;dt u_tr.

' 1r'-tlt ':'t-r-^f

SzOe-- + 2I- -+ 2SOa-- + 12

i bll ou,"f jy: , (KI) 
1_:-" UeJr -r,:y .r* .-fcu:lr ctt Js-,4J)t lt oi.a 4-!JJ

J/,*<(NaCl) f:.tydt -r.,rrJf it.ri:-!, ,t;Vz aae2i tsg tL Lwri + ,(&S:Os)

.Jru:Jr9 J;+ l,lynt

:*.tzt;)t i'f,s

au.1 ;L au{r (Bronsted-Bjerrum) (*ust -o*} e.tb i,.r.z":1r o_r-.r g

4.r* uwi,rb a^: .:,uy!r -r,,pu:lr ...)i jLiut ,t\j-x ua;e,-, , JeljJ\ 4e *._rb 3X.1r

3'-", .rt J g)L-i JJ<i+ *-: e.

-'J tJJ"" Ji j*.(Z,A,Zil Gu"-i,=Jt (A,B) c,b.e!r -1 ,lr!;:11i

AzA + BzB _+ fxze+zs1_-+ products

jLi::,) (Debye-Huckel; F, .s\,, rt', ;r \L*"!t* JtlUr l-r^ i$-;-r $J

-: 4ljjl ij)l-J.l

LogK=Constant+ ZAZB{l

ionic ) +a'," r ;4lr .-t 'f F' .f4 4 " !r :i I ,' avtAt ze"';rE ,!:;- k c''-

JerA\ -b..) (strength

li-.,r.t



ft €J{'jl 6li dt,

,r-L!l iul .ri ;p1 ,;;ra!t 6ltJ J'urjl ,er .p. LJ GJI o)\ri ai)\Jt ar,. --a+ L"<

+s.\:;t ,2sri J' eyt.1"w ,.:i ;1 NaCl ,1j;:lr *-$ * Jr" J:u:. Cu ,;uy

,.i!i &J.:e .:,u,-^i .5, qtl qil yuJt ui U1, or(n (Similar Charge) :",'--lr

.1.,'1!t ;r;lt ;)\rj J'ie aitel 'J J4-=-

: ol-f iltj ilt .:,uyi ur 
"lcuJt up- u.7Jt ojs a)

SzOe-- +2I- -+ 2SOa-- + 12

P eVL ii Jt" r:tt lr i i!eu.:ll )ly'l J," lb.jJl '.s.L:.- c'Ny"i ,* +* a..,uJl il:Lll

JruiJr t r- .t-;* r ira1)t t"--,f * jl- ;:!1 4r'!1 ;ll ;:!, rr <;i e-.- , Jeu:ll

VL:-- .:.,t yll ,l! JJ;J

: Arl.tJ I 4A-JJaJ !

:."j\:j1 yitl J.!-J

0.01N Na3S2O3, 4N NaCl , 0.04N KI , 0.04N K2S2O8

-: c.,[r*(Jt d'i l"rr u :-,r^J! 4lrjl a--iLl L.lLiJl ata.- -2

rrrl ra..!t LtL;Jt . ,{; 1 2 3 + :)

H"O 50 40 30 20 t0

4N NaCl 10 20 30 40

O.O4N KI 25 25 25 25 25

0.04N K2S2O8 Z5 25 25 25 25

lF,rg:'2



,il-.9 -;,Lr j_.4: J .rul t iJl ,r-! :,-ltll et^<Jl gb: ,(1) e l,'Jlr qi+t, -3

,oyJt j;1JUr !4 d .js)r &L F:! ir." , [S2o3--] 4!t lrtlt 'n*L rJe)

gulr .larlJr ; ,;!r Jrlrr uvl ord-;i ,rt" guir -ttjJr cr,,"J<.:J yel -LI4 i+, t^-r+r

+tl ;]!l .r+ ,i .rf" 9!J\-}1 .Ji! lal-r J*< i ,.-t-l\ *4 3, L-d\' 6tb u^i' y,., t-t

.dU.: .r-.l. qjL;1 *S r\S 9* n

rf- f J,'u.Jr tlt,r 25ml -si, Jelr -u;,;3 6j.t'. )-; ,^;a'25 )r" r-. -4

.r:! i.lJr ui t*:, Li;:Jl .;.:ll5il-r'..:^"9 py"'At ov"-fs,'J1l+ g ,r^'it 9t

Jl Je-St ,? ,.w: L:,Jr -,i;r-f ;+-, f gur ;elr J! .! Jr+ rl jl ,u . u.t\,J1

..juj Jt Jl .JJ.-r il-*Jr iLi

;!e J1:r bet;^x 6;i it" J,.r, ,Jeu:JJ '{ Jo r+' 50 J'- ;st rq -5

'UttJl

()!LJt

?? 0.01N .s-ru-* [SzOe- ] '>v.-i f; rt1 ]'l- .{,'-

,:,u-r-$r J:1, a.rqo tslv; bi'z Jr+ KzSzOa .:,u.f ivilt a'-rr=" oi e^.- - 1

fl, lV, teuir J,,Ie o,25m1u,.r;:-t ui c^.-e ' 0.01N,-ei 'rult ":;-r":-Jt

rrJr;b ,:,t".rf#l J:la -., 25ml I 6K, 
"* 

;i ,-C- I-, SzOs-- -r' -!< o,1.,+ ')l

C*. .yu- Jt.r o"J' f; ;tV ,x nrl r^ t Ujt )"o;r\'I1 i" gult ':.,u'flt ,a'--

4ir1 !." -i'u-J !.LJl aJ)ull a .e-FV ,vlA\ ot"-.fit Jle ;" (25-$ J 6K"

:aJUJl ;J)\-.J.| J'e J-a1 !'j$l

x --fi-x 1

t 0.01N (2s-x)
IX-t

l P a it '. 
j

I P a .1 I 4



"l,l+J-til i/lrJljl 0JJll d*Jr3

Determination of Mwt of polymer

: 4itFiL&

r:+j+lt 
",-t-it 

.l (6 +;.rJl e+,r_.rl-r ( etlj+ll l,& j;L- a+-r_rJ cx a+"Xt !!-,j
4Jult tDt ltr M(+tJ^ll

1+-
,/ ( \ " .

+: = KMa

+-r:il ++*iltl:,JJ_FI eGill ;;11- i-ry J.+tLll 3 uliJ..r JL-:t,-,Ji JtrL .K

1.49x 1O-4 =K j all+Jl (frrJ.,l

0.82 g-rL;aj.9 
"*;*tt 

:+$_.r,lJ e.u :o

(.p -r"-,\ kl -.,"-r: -l 4:.J.,ll 4+Jjll o. J+r : tG/1i-tl

" ct-r+-Yl" .+il| .r 100m1 *f lplLJl ,,,1. 1l ,--,ljJl ;_1 6

: ,rL d.^j 1 ,J.r+J'jlt+

2<-- Y = r'"

_,s_r,lt ,,r_.r! Urlc -_Jl dF i+jtill a+:-)Ill +.* r..rti C C^ G,o / C) i.i)uJl *; :,.,

[<] a$Jr a+j;lJr r*rt. ,jJL i--x lert^,-

3 +- [qj _ lim6 -e f;
. U$l aljull 6#Ll Ofu ,, lyo J^ Jst " l+ iiiJt 4:rJilt dJLJI AtL- jj

l+- lll = KlrI"

: 11 e+:-!.It o"l+i jk.. d b:_r-x $' rul- Jl drJJlJ i.iusllr a+:_Jll c)+l 4!)Jt L"l



ell-{jt & drL-tr, .jjlt .,$Jl 
c-,-1,>* .,^j : t, te

. rllr:ll -.l, cjrL^tr , s-ijll ,*.!ilI Li6S : d, do
e+.-: lalcJ J+1JJL":. 

-q_!lJl-, 
cl {Lill 

-.r$K J[;j.I ,_S+ 1,. r.iiill jlslJjlt Ua 
-.*. 

,
',rJt3l 

cl<.lrtq.'. ;1.1,_11

(o*

^7tsra)c
(o to

d. xt
d.o xto

;------.l\,p/c)

dJL.
: sJtllls dj '. d a.tiill LiJ$

: d.Jl 4ir"JL
dJt."ltJ ik+ll cl"il oi *l, n+;:,!r crr+ jk+ 

el 
,ii."L , 

, liJl \l_! 
"r^tfi 

. tO-t',p r.rj cr-tn: cjrAlt c.l. 10ml d,* 6.., i L. _r-,lll crt+ d",s ;u;^

I
l

6tc lJ* c- e 
Y o 6J I -F a.=Jr .!

,rs .+ oay,+ c.*_x j*.Jr f,T] :f :*:fr il

UAh) -t1 = 4,



.rr-ig.:r .-rt JEsJt C-!,i,Jl Lrrt 
c.CtG]lt :..tijrC eG,p/C) e_,,, ,

102 ml g-1 6\r+ 4+t!t t+t>lll +^$

4 a.JrLlt 
,^l 

r:r...9 ,.J" .r+!r O_ulr , ,. ,_ i 
. V



rlji.Yl

:qJiill iF.i+ll
g=er;SJl i.t-13r dt- Jj.- ;^ .rt.rrill ,-i.^lsl jlji^)l ejJil +55

:!JEj L.ri"
jAJt 

"s 
ta:$_r .lr +rL- 6:L ,i ,.11U aL._ *t q+,_ orL j$;rr;rU d jljj.yt 4+Lc

.J" gr+ o:jl rl_eJl s--.J . &ti Cl-,"1, 6rut 6-;j 9 jtjj^yl ,si _r++ Ji .,r1.,-yl

adsorbateS 5 'n^Jl rljJl .-+-.3-.r adSorbent _ 6jul rtj,^.ll _ jtJj.yt l(- L..

:ili,:.Yl tlJ'ii
.JJ! sjll .sJill L:,., crrj a. jl-i"Yl go illjJt .sCl r.,F a+_.r : qrl',;ill jlji"yt -l

;J"'\i-- Jlji^Yt art 4+..,tjlt ;Jt;sJl ;f clhl t j-: uJtiJJLA.sy,fi el.jU"tf c,ej+ +t
d,p 4+.JEll iJlll iJ.S aJsj cllJ LJj c$J ;jSj; iJHt orA iJ irjl+4sll 1t5|^\l -2

6 ,*5 jtji^Yl

j.rSjJ L: . ' ll .r.lc ;t;i^Yt lS - L , .'lc ,:".f c.ill Ll,.all ;rul 9. a:r"* 4+Sj jt-,1j")l r.:!.:
. o ',iJl t.1-11 i+"S ctrlj JgJill ,i r^:..^rl rtj I ^t<J jlj;Lyl 4l &r_,r g:Ji .j_iJl

jtji"Yt 3t9l e^+ OY dllrJ 6Jl;sll r+_rr Llii_.r!,:Jil e!, gi .rt ; .;".tr -rLll L^S Ji !+
LajS n ;r!j C4 6 'i^.ll 6:tJl ;.+.< rl:_.,! i:rt-i 6;l;r L;: $c. 4ji l:)! L^S , -ojl lrll irjll.

'Ji''irJ
;jlj:'cYl c'"'-YJ,,

Q ;ljiYl re JJLJI jS-* m ;jul 6rtlt 8: X jill lJtr^lt +:.S c*l+> ljjlt 4DJt
j c:t+rJi ,J'. Ji c',ljul Glc J+ll !.,!l_r Freundlish +J:+>:.hr-q;;r: (g/l)

.4.IJl

si; l-5 4.rlilt1 4++6J!;3JJ| aDUj! r.,;Jrry il:I.- so Stiilt ,lS-r

loql.t'f 7.n) - Ioqk * (1in)lo(lt. ( .r:r,r? : h-r.r ,,

'Uri ;1;,'ll e-,jl ,,, ,- Uhle l;t;,;S+_r

.zt* Ec

-o;*

:v'' La */.



t,x

,tl

." F;;t-j' i,p: ,JK.. .t;: I | ,e ,V'+e)t :-,t3 ;t--1 ,.sj('1

6 50 min, 25 min i^-)t Ju !-nLJt il)tJr .--^-.,- &Jt .:.8 ;.:!,.*e - 2

.( 10.05) ,r\i,K2, K1 e ,t31; ;ti 4,,!J; J< L-rjit,_*/

:a!X!r ;* b|, ,F v3:1r ;lr **'-i -3

p=;z*"'
.J,'u:Jl 

'te1 4 .rri ...[ptls oa z 1 ,u;\]t.rr M e^,-

:JuJ1 -;lt, L|e j< guJt l_e.r+ -4

K1 , K2 , mean K , log mean K

^fV

.-f2-i'* ,j)u- -r r-)t Jo j^" i ,{" , toS K;-, :j}!r C,,r -5

lf.r;1 r'4



.sl+t.-tlJ 
CjEill

CYIS,J-9.+ d kJ' ,_J^ ;lt ,rt.rts._J=.

"g^.Jl 
q,1Y9"

!t-yl
M1

!."b^Jl C_,YJ"
4Ji,:Jl

M2

";^.'ll 
q_,1!9.

',i-Jl

M

,"a-Jl uJ,
jLq ll

X

x/m Log
x/m

Log
M2

1

2

3

4

5

4Jtil fi)*lt g^M2 jlj.yl .u.r,r';".o.ll jFJi,.r+_,st_1

MxV=MxV
i.!).Jl U 6jj^^ll ,_;.ul i*S,_+..-l_2

x=MxVxMwt/1000

M = M1- M2 crl,",;-

,.--i;t ,r--:t & x/m ( \Fiiiyl J q*Jl .& M2 0# 4+St a-i).Jt ,F^^,Jl_3

qj.-ijl -J:Jl *L log ;/yy1 r ojiiYl J-..,J| +. log M2 4,'jl+ijl a-ilJl !,-*,Jl-4

1lji^)l e-F:_,r:l U^ !r-q!=r -5



i-ri- _jr;Yl cr)cri3ll s9 irgj, . rSi.lJlJ irjJl

Order and mechanism in ionic reactions

: !J+lliF.i{lt
n,:. ..;ilt lg1 t' Cr_l ralt-.,..1t crt.r:niJl (.fe 4!JJL plsij.rl 3 iJetii" 6Jl- .Isl &lijlt ajt Jl+,!

. &ri:! i.itsll

: ,t#!e 4$r

,.'Jc cjs y lsill) furjJJl i.LlJlj Bro3- al.-t3'; l1-;r^,si .+, .j-Fjll dJtllfJ"ll +J G+
CUllS,.5!.1 (&Uill 45)' ri 4,6,j- LS+"

BrOg' +5Br-+5H* -----+ 3Br2+3H2O

g]:l-rlJl jtr.lJl dr. P-,;l! &tji5r eJL-5 ttrkr l+ tulLJl .aUilLi inlJl al:u-ll gr :qb Lx

J"lii. JSI ( -!S-ill .rl'J'rilr i.e.p.:t-3el-J'd$,Jt )&t-Ult +It.,yl;i 3i q:.jJ3. te i+,

. 
iLaiJl i.6i. - lsj^ll !J.i &liill a-:J i.: '- tt -o-J"ill .Je r 3,:Jl .rii! ;i ' , 'rt

4!L"bb lr,5l JiJ€Jt Os^$ , jSJ:Jl ct ilr'. J+ill p-DJl t.1r,ill (-P.l+ri &Uill iox ur..r-,,l,ii-r

u.. Crull Br2 6" icl.; clj{$.lt ,,pr;:ri yrlt d.nrvJl #r C- 6y ,} sp d#ill !F 4ii'j 4+.s

,3" 15 i.,JS:., r- JLr: Brz iJ.4iF. i..,,.3 ','tur, dJ#ll o. i;r61 i.5lt Llt3-.;U oiei cltttsjl

r.*.+ -,;orYl gCl qigr gi .f*l':41 J,.rJ ;:sll r.Iir,.Jl alG iiSJt L.^<rl iF ;Jlj Br2

u,t rliii! fJNl u"Jl ,! Lls t ...;l* &ti:ll OlS L^l(J J.rJl d;3:"dl e' slil p3!l &ti:
.HJl ,jJl eri'i:.t i,r.j OF lrsal OJI! #s dJ! cr.!, cL*arll flll O"jll & l^ls qi diihll

&tiill drr-a g"$l 4;..eS +lt'* +!*l e*l

: ,j.1, Ls sL'll &tiill io.j|. ait3 tus':sq 4jF,/sll &ti$ ar*"jltJ

Rate = #=* [H.]" [Br-]b [BrO3]" (1)

Ai3 L;*,s Ji :.sir-a lrl.ri Ols,3i 4S.Jr ii"J cJlJrll sle dr)lrrir^rl i-r!J sA a,b,c e+r

! t ri*i dr)erir-tt l.: i*',.i!rr fJna OJS: Oi oS""lt 4r"3 r ilai-Jl ;Js,rj" ,lli4ll (,Jp &-:
,)i,.ajl qjL; O'rs..JJ+&ll er..,',jl! &u:ll 4IJ Oi g/r tb gp !&. tHtl jsi sJe drdl !:'d

.rr+ dilJl cul rli:it ir.j OJS dr:* &.lj dt' '\ dJ+ijl j$. i,''J* &lilJl ieJ'* u"t'61

Brz CUst 'sieLii'll o' 7ola dFl



dr.t'os Br, cr;.+* {rs eu:Y f}lt t cr}r Cn b^,,se ,!,rulj &liitl jrr4 Ol

I o< ratet

l=constantx ratet

{ 4Jltr.^tl i}" &ttill At )* 1-f9 iF ,J.iJr,ll+

1: = constant x k [H-]" [Br]b [Bro3-]" (21t

furtra,l,l pipE,glll 3!j

t-og i= Log Cons + Log k + a Log I H'I + b Log I Bf I + c Log I BrO3-] (3)

[BrOtlg [Br] .r,stJ t# c$,J.Jl+ll O. i-U.L, .ll+i liLe &l.iill aJt 6ui,*V

log e. log 1/t l.,y 2 :i't'.lt j-,r rb.r AlJl At rti't{l ir.j,J4$ d tH-l ,rfj,u-.1
,-t-.- j$Ji ;a'+ ;9'+ [H+] j$-i uii ctl , a t:,rlt 4# Ja i'i1,,,,.,!1 Itill dd. &.S*J IH'l

LJ.olS ,rl<il ,:K;lJ 4.r) erA ,Jb^- +^: .g:Jl HCIO4

.!" 43..Jh i'-.ti t$F'.i.1-*. +!-FJt oirA: c J b r.lJc cb,-.tl /i.tJl 4ii.JEll r",i: J)s:J
isolation of variables eillii.ll

':!A-Jl Oe .r3p.!q;:h:6i is.l ,Jeti:lt |ey Og rllJrJj euj;i .r3lr: c.r)ot-iidl &-+ ;i
.L*JJI Ji 4+ll cF a.t3t":",.;ltr sJ" ,J.rJl f:#.e Ji,iljJl tb rli: Cl dbJ*ll i-L-,lJr JLiJl

.e.lito, n,i. j-ri 6Jg t:rli Clllu .ei ;3-rlt

,r.o Lr.Jl,."lt 4}."t ,,Yt ii:lt-"lt

0.5M NaNOg , 0.03M phenol ,0.5M HC|O4, 0.6M KBr, 0.3M KBrO3,
methyl red indicator



.L.Jslll cr&l+irl

c,!.ti L,oilr glsll f.rJl rel cn +i;r,,,lf d.,,,, fs4ll u. ii!i. f.*r.LJi 0d! L.J.l cls-l

50 ml 4jt-3
Cu tb l{ fst *f r-r"tS 159 e-,.1"rr ir..,,tj ,ltiit .r+Ui urs ctjtr.dl Lrr.:-2

(c,U.r.;r)

.4+Jr g!+LI r-r._.1r-il g,sJ grSryl .,1$ 4iL: ft -\ 611_.,1,r it+r i,Js: Oi crg,:ll dF_3
c$i c,t.,,l. t- t{*!q i.;t9Jl r1,;: c,tj g* gsi:j i.l..;ilt ;.,1t..;ir i-.1td..,i: sA rtalt 6JtJa

L.J#)l d dJlr.ll crJn,,. ,y ,*i gjl-ojl et^lr gr rr-Jr ,ej,,,.,r o.'r: a1iq+:J i.,,ejlr
,lJlrll rlj+i Ct"+ ep i-;l.,p.ll \;l 631*.,ii r.:r 4i+t+jll

sle cr)crir.\ qptd JSI-i c+$ c. trty 4-3 &Ui. ils tsj J*# l,ll &ri:fr a.j. ') +r.jl_4
t,,r+jt 6t*+t 93r; oE.ri &+ll: crr: r.,:" jr1tt ;j,itt3 50 ml Lirj,Jjlr.fr a..r ri# Oi

.lDliJl ctk>ti'r'tt t'r1'!  SJ;&J 4"j+lJ.j

:!t Jt*i.,...;!'lt

i tr. p3;.r#t el-ijg rtnll3 ot-rj..;Jt3 *"r+lll c!+ilt dCLu e;_e: L.J*I ob rt;py
CJ#i cJ c!.,'JS-xlt cr... C;y"g , t1o:Yt .t'i;"Jt #r o" .bij 3-2 tJ.;;l g ,rt*.3it L..*i
lcr*q 3+" .3iVr drtJJir,. .LJii d ,'.3iri. t O-S tr.l sjt-.ll fLrJt e.E Orri*,iyt g;..fg ,l_,.i

eril{l &J 4tfl+jll dtJl.l dJ..ll .ttJF * f (-il,.rtt liUt ,$rt.;r4Vr icU J+*h Ci
Jel$l ir.j rir:i l.,J letJl dlil er ("i#i cl.d'lr 6ea1 r..i" gi) ayr d,ripdi c!'r

lj+

Run 1

o$dl gil$,r'Yl jE'SJill

M
ml f+rll .bliJl .u.1 sitJiiyl jsJill

KBrOa 0.3 5 0.03 M
KBr 0.6 10 0.12M

HCI04 0.5 10 0.1 M
NaNO: 0.5 5 0.05 M
Phenol 10

HzO 10
Total 50 ml 0.3 M



: 6trL.rJl3 Cljjll

Lr3,i...,.rll s,,tr.rlj_,FslYl &|.+ Oi .Er)U Runl gp dij.".ll cjulr4lt (Ji a.,i.JJyr 6jilr i.l..p-..l

a.,l:.Jgjt ;spt ayt! rJ4g furilt a:.rt-:i til

I = 1t2LCiZi2

i .r_lYl a:* oa # Zi i o:Ul 1$;9 <- Ci

( a+lt".d$t o.rtr o+l &+ill) ftiJ &s &B &i4 c!",,$-*tt .tra_, g).!l e:-+ 6i ,',;-,
g+,a; .t ri, irlyl ojilt ggitl gP

| = Il2LCi

kBrOg tSJ. iP 4+iull a-ri" 9)l a3ill ;L.: Lj.t'1l 3r!3

r sJtjls oJs:i

| = %(.03+.03)=.03

0J$ 0l ,,.TJ 4ijJr)l 6Jill gl ,'t-l .LliJl rr.J q/lri$l .,,S-ill L-rt*.* 4!" 9)l 6Jill gr3Si ,lll+J

JJts frii-,j a.,i.3;Yl ijiJl Ll5 
eS LiiP 0.3 9JGJ,-,r.Jt+ll Cf"+ ,,re 4iE 4+.n L{l

rj;lr-.ll dp 4+ull 4J9Yl ;glt OF Runl dti. ts'ti,-.irlLrJl fr-sll ,-rt sJ3 NaNOs

,/ HClO4, KBr, ($rQf, i}'li'll

I = I Ci= 0.03 + 0.12+ 0.1 = 0.25

,Fl 0.05M or! crl ':'?J tJr.l'l!,all d,l# J$i O!! 0.3 I LjL,n i-rl" j;ll ;3ilt 6+,a: ssl.l
, ;Ji{rtl OJitli d,,Li liiF NaNO3 cF +Jtlrll e+rll ,r. .-t

6j"lt #n1 = n2 Gll r'+

Ml xV1 =M2xY2

0.5xV=0.05x50

=5ml

fl+syl C.r.,..J +J.b.olt p3pt y.all crl-.';i,i p;,r ,-'lt. .-.1 i+:Jg!l 6jill i;to 1LL'l.r| dlli.J
r.;jL"dl rtJl f+r r-rt^..rr g&i-J 50 ml cr t*r',1!.1

dlliJl -li$. 
j g',1#l lgrl" jSj,r+" L1i crJe Runl sJl 4st'.iYl+ 6rU $J,;,11t' A$[: eLel

HCIO4 J KBr ,q.: iieu"a. ,4:< 'i Y Osl KBrO3 ,+- ;ict,.a" ''t:< ! +ji 4!r)." g" ,

cj'r-*hlt .ri ({r.,1: 20 O" ,}i) l+ .x,^aijl rrr..lilt eli u. -,1r}rll qi+i sllr f lil-oJ , ,-,,. rtart1 oi6 ;
iti,e.r.,;so OJ$ 

'.€-,i 
e{F (.5,ilir 5 cr,jisi) t+



: {rLr...-rtJ 
Cjt.3,!,lt ;,+llr.

;rt ll jisJ,i dfl'Jg cHJl o_9j rr-iiit o.j +JtiJl i,# i^i)e s-._Jl 4leuj. o:L"r Llsl-f&ti:ll qjJ s!+ 4lj" fli:."..Li'b ('t.arj Oi*..',-... ci Ar)u g furtre.lt 4. i3rri.:.rl

n! tr dl+ j ;J- qJsJ,jt#Ej A.

: &tirlr :.S..,jr<+.

'Jl &tiijl 1S+LlF ,J iil--&Jt oJA J.6rr;i..yt JJI,-,J &tijlt :o*x.-,-rt6 +s: i oyl
6)etii 6:e ..ra; jj

ClJiil a.a,+lj.."i & ( &tijlt 4-c-,;J irilt i+ut 6-J.Jt Jr C._r &lij]t 4cJ., uJjLi Ol
:1.ti ,r;SS CJii.ll 4e_FJt ,-1-,.,8 Jl crrjj 4+t$rl ;J,Li

-.!Lni +a1t :t J| i':-r3l ol.r s1,jYl-i

u' 'il L r;:u cJeliirr i'e!;.r'- Jr 4l-LJr 6-J.slr ii..-LiJr a$r.,*rr dicuirr crrA-._,

cli. :+rF,:i ,is^, assii" 6,$s rr"L"si ., 
"r, J;;J-:, -J

Hsios,Flai

60 kj / mol l+; i,:cir. L::rlr i-itJ" 3i slcG:lt-:

".o 
r!$t ; &ilt ;i .,;r:it-,_r

HBr + HBrO3

-+ 
product

: erul tu: I Jiq lla L.,J .rli<.r . :r<

6rLcjl c Loo C t 1tt Log 1/t



Nernest Equation

e-dl (en ) ,,#tst dlJ':i)l {+ c!*.i-r ire3* / Fe2*

: 4r.J+ijld. d+ll

grJX c.,-i;gi iJJ.- c.,'\n) iJJ+iJl .t !i.r(r

Fer* / Fe2'

: 4rtrtrL;E:lt

: olEll gt;)t g).-_-.r rits l* p.2r , fg3* d.ldl rJsJ r,c_

Fe3* +e.-,F-e2*

,",.,.t19 i.lllr. uo F-e2* J Fei* .J" jA- *e u"J iJl pt 1e; ,=.rt! .t+ .t$3

_ n 2.3RT. I f"'-]€ : s' * 

- 

los _--=:_
nF ' [f".*]

Fern / Ite2* C-l-.rll e-Slt jl-.1iL)t q; e0 .5l .5

4.rlLXl 4+lill -:€+' cli (Rcferelcc Elecrrode) i;ill _ll &Jll3l & qF.+1.,,,Li gltad-l rte j

Reference Electrode// Fe3* , f-e2' /pt

2.3RT . I F"3+lE : Ev * ----=-logi .rLF " lreu +1

e.-Sll aJLJt :{+ E') J 4Jill {+E ,'t-

_D'JC.E a-tF+:L:tt .X+cr$rtFe3-ld.:I,.ijL:!+[F",*l,1Fe2'] crr.JS j6_iJ+x$or

q,-,Sll a;ill ,,,Li\+.tl+$r * 
'f, 

L$ellrs380J80 4-.9e111r.,1 ,5^, brffi

0.222v qsU+



','Lill \f-'{e lJ 0.10 M FeSOq cl.40ml o*;, Lr.r..j:200m1 i,*", rii J, i,Lt cJ.,tS s_i

. 44*iJr a-Le :., (r*l$ U _ +\) gljJl
0.20 M FeCl: d &. ,1. UHt at-- j' 4.r- ,rt i* .*j+;i

4,1 0,t 6,25,40,60, I 00, I 40 ml

'6ill cr$ jl'{+ dF .cill d.rlellS cr\-,d liUt cE r,+ l+:,,rJ.lil .3

.I

.2

V Gt,;4ll FJI AD+ Fe2', Fe3* 0r )S jE6J: sjsl
; +rl.tlll oUul & gr!* cJjr+ q+ eit.riJt drr F ,*lf:|] ,..,s,1t L;r \r+,.,=l

Vr .:* (mt) . E( v), i#;| . tor H
f f*,_!l dSl&A:ii-ltiL, E eiJt *+6. rogffi ,r--Jt

,.-,.L! d14 qr-lill i;ilt ,-J"s;! l.l. e0 \r.u,Jill '(itl *+-,.-l j lo qr-l;ill .e +11 g;.r+ji

. a$lt .rs r3j)t

# tlS"tt lJLill 4-Jill+ r9;r,!-9 j;Jl s+-.-l 6..rJ# ib',,-.!i.:l j

.t

.2

.3

.4



4+li'X _irSJ"t+J.J:nJl dlJilt

Thermodynamic functions of cell

:L.r+I O. Lirdt

*+ q+ -}ifl i$'.,.}iJ!.r" 4lr 25 C" $D AG , AH, AS \,.Ar;lut Jr_p or;g3r ij*,jl i, Jl !n .ni
gi .....8 r . .^..,:. ;Jt!l r-, il)! 4*jJt

:rdrt! LJgjll

L: .ljc ;l!+S &U:il AS ,;"-,;rllYl cf J:,ll I AH gJt-2Jt d;j.Jl d ;,;,Jl , AG iJAll illJ.ll .,.i r+,jjll .1l

ii)JL Lj1.P .",r8

AG = AH -TAS

ij)Jr J. -i+ (reversibte) ('""s' &li3l;!l i.iLul ; ,,,:ll ui

AG = -nFE

,Jo q!-'i rJlll 4+Jr C^ 2 i.!}Jl iLu. -rlc e 25 Co.rtc dJl i{+ } E .,,1-

AAG /AE\_= _nF 
larJ 

p

iJ.rLJl u. sJ.'-, AS i"J ..1l cF

dtc _ /aE\

^s=-;F =nt \*)P
4JBl '.Jdq il x-l^ - -'+:' iJ-rl-- Lus -s+ JuJ,l

aAC
AG=AH +rF

/ aF\
AH = _nFE + rnF 

[dr_J 
p

:4r!,lr d, 4i.,,^)!

Zn /ZnCl2 61 / / AgCl 61/ Ag

KCl.J C+.j:. JA # o,.. i- i.:ill LF . 'Li r)" r3:;tsJt ;3S! f4r o)el r-I!!)l ;r ij;1l ;Js;;
cl !,'"J* e.bjl e,o ,,,'t-i .)" ,J-6its JJi)l l-i ,. '...J-ir Ag Cl c# 0.2M A7NO3 er eil J.!i i.iL;l :.,c,

0.1M ZnCl2 JP

2 (AgCl + e -------> Ag +Cl- ) 9 :3j1511 Llorii

Zn 

-> 

Zn*2 + 2e JJj)t &Uj

2 AgCl + Zn 2Ag+2C|+Zn*2



:dldll lijJ"b

!',r> +i-J:j5 rr #tJr eL"slt g,s 50 ml 0.1M ZnCl2 {.!L-,+'i elj,.!l ,,.u.i 4.;*1
cf 4-Jd* 4+liq ilJ.., lCl KCI sr. C+i" rJJt *! +r.,,, qrf+;:.r.Jr,jt #: . ill ,.,Li {L.;ji2

r!.j-6il AgNO3 dA rr. gU rL! e;r..r i e+i_ill ,i_.r,r .x ;_r+,_ i,JJ!:3* S>Ll ZnCl2 cJjJ.-

AgCl 
"'-l-.;

.4Jijlt rJlll 6l_rJJ.ric *+ll (i-J€ +tr,j {+r -rk++ Ot+lijr &*g
Ls,20,25,30,35,40, 4s co

:{rtrL-all

dril-lt Lrrt .J:.,r. eli_, (*g) , * i 6JrJ.lr L.,,.6. glitl :e+ or ;*,Jt o_rr_1

i drtirJ3sj)l r)c s-A n i.+ Ji A!-)l'" 6" r+ut c.)rr_-Jr aF AG,AH,AS : UElt Jr_rJr ,,,..,-: 2
cjl ,jiYtJ r \..KYt ilrl,j



( 4#t+J{slt irlt.rtt ;jAtt a!.,A i|,ry 4+bCIt &lr..L-,j. )
" Activity coefficient by E.M.F method ,,

: 4J^lJt ;.-.rilill

ZnlZnCl2-4 // ACCtFt/ag <- &&I 4,.li

' dJEll ;.D,lt gr. ,!u 4rlrX (E) E.M.F 4+J+Sll A,3tJt 6j]ill

E = Eag6r - Ezn

. L.ailt 4lels ..,!il .{+lt = Erecl

. .:ij-rJl , 
, 'L;l q-:ll = frn

Lgr^ dsl , . ,Lill 16 r r-.'r1 .e:

Eaecr = Eagcr - f tn"_

Ezn' '" RT ' dt:EZn-.4_lnail

cJLjl ;:,- 4+ll', d a. e c!_!t ,-jJli 4Jl-! 
''n 

a* . Cl' Jlslt J_,Ji llti J a_ ,,,J-

: OA sSJl gli.Il :a; c-rli elbg,,

E= Ec - E" = Ears; - E2n 
l

(1) s= (EA8cr-i".")-t f,mo- t-tffmfit
: .'l" d^--j o)t i il.rt'Jl !+JiiJ Fll dli3 d.rl-tiill :>1l:i.:

E =E'-'-!!ho--# t" a++Xlr'r,am

: '''J'

( Standard E.M.F ) I'dill (s-l=Gll '(rl! - E' I
E rn +.. c-.tj *1" cJ "--tt , E" 6^ ++.: ,iS.J dti ,",iU JIJL a- .,i L+l .



- = RT. ', RI-c =L-lF In 4-_ - - lnq.+

(Zl E =E -X tnaz- a*

r:. jsft 4+llr.ilt L. .J1. O*.d 0S+ d, t',1.ii.l &JJi {Jet! {rr ..- !s.{.lt ur ullil 4ji f{rJ
J O$ts v* &sdlsii, s+lJJislt &lr4l 4jti dllil Mean lonic Activity ( at )

; 6r,riiJl 4ijJgjt d+Jrrilt LU+ +c1 ttt'.il L,,Jir tuSJ.jjli.J , O$i u_

(c1)u = ({l* )u' x (4*}u-

'4!)Jl rr. .U (V ) +^1! e.,F

u=u*+u-

: ZnCl2 c<! a+gYl 1Jl^ill L-ir^ a;.-i ulr+: 
"+-r

(c1)3=(ca)l , (a-12

' 2 ilrt Jl d c.,-:f'ilrr

E =E -X ln(a*)3

I
I

v

(3) e =E-t# In(c+)

J.L" l.-rl -i (mt ) 4+jjiyl 4Jydt L-_r,+ !I_r (at ) r+g)t qlt .ijt l__rj^r
.4Jull ti)JL (yt) +reyr ,+UAr

(4) d+ = frl+ * f+



: ,,1' d.--j (3) Alrl.t i_+ (a) Al:L" J" Lr.eyjl+

\J-,
.=3RTE =! --:= X In(m_, x r/ \2F \'--f t!)

: (5) i.jrtr.lt t*f-i l4Jlitt di].J|Lll, Sl+i LarLll iF+ (E) +6I ;.AJi Ol

E+ xln(y.) =E - gII
2F

x ln(m.,')

:s
I

a

a-

a

3R?
2F

: ,Je cl,.--j (log ) ,Jl (ln) dl_n+-r

/.\ - 6.909.R7 .., : 2.303.Rr(6.) E+-:;:- xlog(7*) -E-:::::::- xlog(ma)3

: 
"! 

l-S apa)l ;3ilt ilY+ c,:! ;,i ,:fu i.''tuitr &u- Oj

(7) 
. 

loe(y)t = -0.5 lz+z-l * '/l + ct

.' i++JJt fi ,' 4illJt 4+ill *1" J$ 1... I L)c
. OJ+:lSt l(l^-J Cl (:JLiJl :rc = l*
. g_99r)l tC--r q'jll 6lt-.'"ll )rc = Z_

. ,"'rtj JhL - c
. J J.,"I 4Jj-9;)l 'o9ill - l

_ l'*,, Cllls (ft) a:tt*itt &t . !^"J- 4-f lrr .-r L,:..l.,!rjf .fr,r.fDMI
(E) 4:"Jlr^', J , clltr.lt o.g.f L.5gf i*iljt ;..jlill n*rj: ZnCl. iF iiEi. j5t* cltLr.

.... jsl-ijl ;'il$.Alr.t (}/f ) ?1,.^s 0s.rr



: ,Je cj.--j (6) il:l-'.Jt c/ (7) a.lrt*Jt d.,. (}zejd!

- 6 .g}g * RT r; 6 .9os

"- zF x vr+ -#.ct-E-"+f xlog(m1)3

: cjl (m) aa.Ny grll (ZnClr) cLi-,;Jt +,rA cJrll:

{' rft1 =4
t' m- =2m

; s)S,iJl l.rg 4+l)JJ! ul*"- JS.J dlhrJ

(m+)3 = (m)r * (2m)z =47n2

; 4JEll i.bl,Jl d,",J!'l J-J-J 4]jJ,l)l 6Jqll

r =)lc,zr

: l-,YFl Jt .rJrll J."aJ ,fu 4jl.i ir+ tii-- ,1.,1. t - !54 L:=lJl ,-J..lt - "11 ..11 ''';-5
: ,Jp | 4"te .,,F1 a+lYll

I=3M

- 6.909 
" 
RT,. _ 

-+

r- 2F

rr y n t^ ..i .J iJrball g'e .,y-jt slt fJi r4!1., i.:. t+ (E) i*r! .',r '''t dii*] iJ+iYl 4lrtt"ll

. (E) ,A 6llill i4F OJs-, i:$1,-{. !i sJe J.aJ! (m) a'''t"l.rtt 6l



: erijs.lljk+lt J otJryl

' i;i ':'Li I
. e1,,, , , 'Ui .

' PH meter \Jl o"l+il jk+ .
(0.01 M) ZnClz ,,.-LYl JJJI .

. (0.01M) AgNO3 cJi-- .
. KCI ,-l" e+j. J.J-- .

. i..+t+ a.L-J kl A^". t+j tJ+i .
80 ml a'- riS 2 !

. 'o si,- .!;j r

.&t-'

'cj-ll 1+-1!

. (Stand by) a;,;j,-J' 6^-_* F !1"+ll ,J jl-6-:ll ,+i^ai .1
; +.rjElt ;$t;,JL (0.01 M) ZnCl2 d-eL- d. JJr- .ll aF & 50 +;sj .2

0.0005, 0.001 , 0.003, 0.005, 0.008 M

jhJ! i)u-r* i ,:Ur+ F UC ; 'it.-lt ot_p! i-t++ .4rjll r i.' ;ll *+ti , ;;ulr .3

t' 80 ml 4'- -iL-i -,+L,rL( d C*rr ZnClz,>"l_.,Si.Jryt cJ3J.Jt i,'r, .4
. J-J.-ll !,f c!,!l , ,,Li +*+

a,l.ir ils-L :5+Ft L63lL & J , CS"tt KCI J_J--J iJ+t+_!t a+Fyr >u .S

ar-r$ J'i')ll ) AgNO3 d!.- i* 6l J-i !i'L^:i i , e+JlJl ,s:s ,t i*-
. AgCl ...,-t,ll u',..\,',*-i t<*i;itl ..,Li,J,^rJ,i, ( ngCt ,-;.+i ,,,.,t_,

. ( Ol-d 5- 3) *+tt ,',ii: gi ,*l 6elJill d,s,.i3 *Jl uJin i-r-UJl ljl i\ii.,i .6

.jt:Jl Jl J JJI :L-j-_e,.e_Fi 'o_x (Stand By) e-r ,Jlg tk+lt C;r: .Z

+lLll i$ e.4"l!Jl cp, ,r_,r$: .-ii*-,,J .r"isl J-ql , a+ll 4-.t..Jr JFI r5-+Jl



: 'irLr 
...- llJ 

Cjtjjll

(E) A.+yi F y 
"+ qF+*-tj cl,J.- dsl J{+lt L$ e*r, rjr+ qf edrjjlt ,r\*1

:(m) 
-tuJYdl : (Y) slt cr# 6J)ii)l alll-ltr i.s-:-rlt A-i)r.lt t-J clri ct S!,r

t
I

etjiJl J' ""t i S llrl-.lt 9" dJ-. JsI (ya) +:u_lt' &r.'- -L_;. a.$ 6,.,=r_l
. drkJl )S>: (y+ )is&)Jr i-.:r-

. dllbt-r.:-yl

. i;ilt J dljll eUgy 6r:!+lt ; ,i.i.lt r

. d J-Jl ,;riill i..*)," p:e r
' 'Lict,*\ ul: AgNO3 cJ,J*;rq-1 e+ -rl ./K dS.t,., .tjt rr;r,-.1. Si:Jt r

AgCl uJFj,"ll q-'-ljl i-:ilt
a* 6Ji'! +i .+ y dl r etsr!+ tr.--r c;F)t ,Ji-i e:jJtlt JJJ jl .r. Sijjl r

. L.jp)l cJ-l! crJl d J.ll
d,,Jr "Lr+ll 

cLil 51sn6 by ,=J' e-;, i|. rShl3 jkJl Ll+- 4l+S 4iJ,-" r
. cl:lr - "tt

.tl) ', ,e. 11 ;rlj ,i.^:.r-i

jrdilt Jl j^ .)sijl J^
" ++.jt .*,r+

Cfr = Stand By

rea d

!"l?iilr J.i ,uc't Jj



438 chem

surface tension s.r!*Jl Jjs.ijl

:4-rJ+jjt & !i{Jl
lJlrift el.{i...tr cJ.,u o..g rf }}ll J*t.j

drop weight method_a

orop number method_b

;L..;A: Lri"
il"-ty ,.1ri,"t| Jiill Ji dyne/cm clA,lt ;r-r 4J.-1,r, a.lri, ^rt ipr ,o .r-:LJr _,!;ijreL--tt a'.U.* .,Jc r:..:lr r_rt+ qrlt "1r,, +- j ergslcm, LL^J1 ;:=,

Drop weight method
i,.-t,",-,re,i 

a1.6-,, r) _4.J..t d_,, gr:t cfLJ ;J,Lill ui_, C. S,r cLU ._-.LJl JjJill
,i"ilJl

Y=lEzrn x f (1)

!+i'.+Jl !+ g r cJ,ut * r:'r 6-l., Alis e+ m _r.lrJJt Jjrjlt rA v !i e**
cF--_r lt-,lJ. .: r-i tilt.r _rr,+ grlt gJ-.,,-:J j"i , f rI.,*Ot Jl"s yl fu +.:J)l

.4J.*-sl-Jl -iCt Li!e,rL-,J-.t-- 
et 

\ii..JLl:l .,.o [A!.l.j
:*l-., l*s 4Dr.'Jt ,+lrs , s-J dH!: F g:L*i: c+t_i lels 2,n, r,f .ri .,,,- ,

Y=mxF (2)

.d",lt cJtJ.ti

a ,J,SJJ ,._it5, , . ;.rt^r i;Li ,rrs jj:L1
b .JS1j ,*iSI !r.,jJi J .rkjt *+ eut !,^ ;Jt! 20 Lti_y +-l - .., (.5_ ,r1.,.t_2

^ =Ei!)ur ;;\tjl 6J-,ijl .rj: t5r+jt _3

i+-1r r.,c. 72.8 dyn/cm,J-lL+.r.Jtl rtJJ ,r.-1,.,r1 -i,llt A^S +c,r - .Dt- L,,._4
I iJ:LJr J. F {"* t'\ri 25 Co 6rtF



+l r.r,=l...,tt _iJill LJi,r1.,,.rt3 5)l cJ.,LJl ,r.t 3rr_r,1 drll,lslt 9JJS _5

Drop number method
Lt J \- " p+s, ,r-i p t iill r.rr

*.s!' iri, *!u ; -r;ff..,H'ffjT,ff;;j tr tr.L1- .ll gr,si r.l r:.r..,1, 4iiJLJl liJJ.Lll ,*r, rre cul
.\jsl-ll JiCl , +L.oJ oUri i-D{Jl a.,:.i..,;.;r.,

Y1' n2.d1._=y2 nl.d2

'cl",ll lit !-Li
3 h-,,,'s: 4iJn i..-l- pt r.:.:. ,g 11rg ..r 1 ml .l. al.il .rJl .:r J.iitl rrc *p,rt_1

gl-r

cJ_x+Jt ,!U":r + 4Cul 6.-Lilt ca+el2
di+:Jt JiuU .=-!J jjll ,':+*x LjXt i-6)lJt .,'",,ri..,1-, olii .Jr,.t1 .,jL1_3

JJri.ll ;lti"i

ul+p.iJt .sJ-

Liquid a b m FWater V
benzene

Liquid
_ Watel
,_ benzene

72.8 _-q_
1

o€79


