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d;'l'll :-!lsl $a r .l-Lu-lt u-;ll d..J Y ULi,$ u;$ g*tjt OE ,e$j r!_,r_: 1pB f ed* _l a$lxSlf &=.ill ,JLJI

goY eiii r ti.Fll OA oA g-tjl ul-{ c$_"I ,.jss ,*
crl+*s e+*, ,J' L+.-tt cr-\5 egr ol €:} 1* 14^^ll rul qJil+;*f iF _r(i '*.' + cul crlap !Jjl+ 6J$ l1

.r'r. -q3l q9.'+ O$ll

**!i J] tlt*lt o.ra cl,oi ci.i;.Jl ,;4.lJl oltip .-i\s i3E iF J$ air.dl drasll +il+: l_f csts jrssJl fjL:l $e /2
.!:-r-ll AJJI 4yai u41* e-t-Jl iAl* irtrj $r'r l.u;-x;g !-r:.il .5:lSr1l u! c.!-r_ldl 4 t+:l+_l

8



Diffusion, osmosis and imbibition gJ-,pi3Jl 3 cj.dsll c_j,&i}$l

e *rL -ri:Yl l.e--n : *-+l ll drL-fL'll ,_6*+ 
"Jr 

,abdl C _9 cJ. rldl CJ,FJ ,J_n. KF LiIJS

. Diffrrsion,Osmosisandknbibition c;-.,;"'iill : (j-f^,'Yt ) ,jAtt

, j,in}fl 4J"e /l
{J_p O-i iJl-lo .# : ,6lrtll .Jilr g:* €ll L"JHrll a1t+l[ill , i,l'ii o *} 4*l.'ll ,.A -f_F
le 'iillal 4++tl tel -!s-Fll r.-aig. aitrlj* Jl srul ,+l j$-$l a--sJ^ aih^ ua L 6rll d5l^6Jt ji eb3,)l

.i.$l3l 4s!t
j+l-fi csJS* t-.::s 3 ,6.,11,i,i.i'Jl !i.irll+ dFEJI ,ei et3gYl arA {S.;s 0* 4+illl sJill ,.s^^J

co.S;.ol r$ 6l_!l {Jl-r &r.i .pi 6J+iitj*ll )S qj iJii3j^ll allr*j+ll .r.rc i931,,.ri1 O$itill )S d *ti.,,j+ll

.l-,.:nl! Jl,lijYl ,-i!A la..i- ,r

h -)b,o$ cLq g*k j $+J$l OCI crliruno+ fJr-,ECl crriif,o-)i cl.i-l:l+ cr';3 lij /,J8.

*J. <'.1* L. ,u*isll oL d irCl c$1+ e+ O1 C ,)*i C .ltSlt r'Ji-i ,1. -L*.;s ob;ii._.;ll .rl -ltii:l
.-1t iilYl ,+,s {1"*l} 'r*Jl L-Dli d},ii|, k J-il p3 srlJl ,!il-{r gi

.(ai_rttt (1. ej+ ,,s fl ir d*1! 
'S: )

Jt iir.Jf 4it t d.rr. sp ;j$l &lJ.ll

;l Ali 4;;l, J iJlJAll 4+-! eE:L Jl"lxYl cJr'- .rj (!.Jt Afle ) : rempdrature 6.;l.,pJl i+1. /r
' ...rr:ililt 3i *t-i3xlU,ts:.:t -tLejl ir$

,e O-jitiJl Cl-* i ',Sj.ll 
irlJl _,1$; d ,-iJ"lt 4. b_F JLiiiYl cjr** .,*1:4 : ;l,inill W g1t3 lz

.iJb'lit.r.ll grri iriul 4. !."6.
rr-c rl_1 t-I( e ;l,!ijYl q, pi; €3ll l-jl :$"j e 1,..,(- Jl,frjYl ,J-. .+ti! : lLiiltl L.U jS. -ri fr

Jl--sijYl lo-r-,&lI l-ls tJ,sj.ll i.rtJl ,3:llr tr-F.i s$l r:+=ll r:l.s._e ir 6.s-9 Js ,sr l*,il crl!"j+

.(rlJ'€ll .r-i .;l,il.il ir J+Sl iey+ ttytt ,s J.lj:',, f3ll jli <'JE )

gt-3 d:llJl f+- es,elj l3J J ,laJLlijl cJr'. rl; I,i$-rll t> -!*... l-lS : 6J*i3iJl d.it!$l OiJ J p;- /4
.4i$.ll Cj: 4. l:..'(- .+-t4 _;t liiYl gJ.u.

.Nl-J 01S liJ Jl,SijYl t-t d te,l+:i \;r cr.rl; 1;$ i.rt^ll Jt iiiYl cJ:** +i r ol+,rt$ iJ.Jl a4l;tl /s
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osmoses (L"l9.-.$ ) dgLll /,
J 6{.-+3Hl , *-U e-djl J l):lt clJl eE)-c reJ .rt*'lt t;n L;3*,*Y1 Ji ,J-J-JI a:rL g c,r)

.i.i* 4r"$ cl,ie LDLI c;l.r.ll ,,,C _l .+rill Jtiiil ,rA :i ,,.it"iiJl Jl,tijyl ,ra L;r,*..,U

.Jl,iijYl r:YL ir {JL YJ ,+ U l;1r.*}U

,yr-irt j ,,J$ J"L el- A u"iS j a.u.: J jJJS* J-J.-+ olL; 3 (Ol-l*= ilE ) l+:t ii L,+S 3iL ldE

r*-"61t Oi g1E-'ili t-:c.r l$i c;3.rEJl sh-+ JJ-F e,.r : i:rlt+ *ul trE,--pJ e1**,, d+Sll lia gi

0-.,^ dl!-9 c ti:!" tJ.r.al i.u .:q 3 ,t!ii r*rb,I+f : i_r" ,Jt9i l_n-,, 
"*Sl OA c&J!l 4*--1+ r i,. it

.,JrySll Al. C eLiill ;l'r j)-s iF cUl Jt.li:l

La:'; €+Ltrjll Oljfyl aJLr. .'i^ J.4l-lr clJl gJ3ir Ol j cglAl ,JE {;E + 3o l:a elJl -;Lfrrl gl

r*+Sll f+- d irL*-.; gi c1''-* Y

', i'i o +*;x ot$e J{* qlj eul LlJir 4++tl t ,J3ls. trt*-.; er.l p}l Jr;;ll _ea : 6jjr*,,y1 .hi.ill .i.,.Jrj

.&y!l p.,'..rc

: i3iiJl {$ti s i+.inlt

A-:)[3 ' ij : ,i:rj r i, -i *Lii rF. _l O- e+ Jt $iiYl r:t*l"c O. LJjJI -h": .Jl 4*.-ut CJ

: s-a A#l.ll gr 11j,,1

, e$J$l dJJ ji-i. (+lr.lt J '.'r\Jl ) :l3Jl 6r+ iA 4pldb ora e,a",ri: Permdable ;l3i: i;rfi 1r

. {$$ll l,-)ill cfj:I*l*Jt .frEJl Jh+ll

d-L (+lult i ,,r$Jl ) H)i rJa ildl 6++ 3F 4*inll "rA d*.i : rmperm6able 6iS ..;r;" Za,*\ lz

.l,r-,pi 3 .:.,,:.Jl Crl :6t+flt E:I
rl-#l da--+ f- : (+S.lt) rljJl gr-*;.1 {+,i;!l ora e.*,i : Semi-perm6abb 6rjij , l : 4;,Ai fs

;lr+ ,J1!. c.e;s'i :13 i3ii r.cJ," iJ. ;.6J to-'*+ ljsll+ .rl-9Jl ,,:,ql e-J Ji ,J,,S'll 3i (gls.ll ) .s;i}t
&L4 J--€sr J*i-Yl lia r.pl-r\t \rd.,u:us ,r'i,#l ci-,r-r , 4fJl l*.j)U:l:ji53 , rll tF fuE

r.rilr ..,3\r\r) el .*Jt d-:.lr *l.iiJl qr*-fu,*,r- ,,.oL* ot{ d c}tsjll gl4JS 6. p_l*-,ECl ++!,,.,:+-r=

.eEyl LLPr 3 L)-o lJ"S- (cJ"ul

Atj



Imbibition 

"J-ilJl 
l3

e-+ o[j *F aiLJl -.r:+ll dJ. \H ri r*r*i {.-Li 1!,,.: llJ : o++:,_* dE^ ,#-t-l HJ,jSll , ;*Jd

oi { 0J ,elJl lc+-'--.:sl l_;-r3(,''di1rl $ J3rill J ,+}ill {-.tI J l=); ,1**j i.u .l+ tALi, --i 3 ,*L

pa.r.:L-3:jl OJ 3 c6g)++Jl JJt+Yl ,;31;ul *9_.u+ll j,.,.*:.ll d&s: 1iJ.frl! .,.e.,ci_pllll

61 ;L-.s.l ,JS.* 3 c-1l^iill lLe cJe i-1!re c;-l,iilti .elJl ,.''tilf .JJ.iill e,,:13 cI3. _* *Liill ; +ty!t, :1,.
L i.' ll l\ r J.lq: e+-rti _l a.;ll 6,".: r:+_rll dlilJl c/ :LSi:Yt L:,a iJ# LlJdl 1A c;J,jilll .,,r..

.a+;ts _r p"-;ll jil.:;l,tiiYl L:.' cs_rl..e L:b 0;lJ$l lllr f : .LcUr.!;ill pl.rL

4+r ---.3-r:l*+q$e!q JJA.,-ll .3li.S.-xS t:.' c-r;,lr.ll .*Cl ,+.1:+Ut*-1 : qu,.ijll !i..b

dJil ,,-"q *lJl ,., .i.i.ll {---J! qiJSl 1++rl Jj31 g$l L:.. tl gl .r*rri 
"4J.tt 

.+-* i 4#ir {,J"I

.r-r-r,,iiill I L.'J o-o,.'r. L hA J (Jqir..all

^/t


