L1 " - i =gy g - AL e w 5 T o = = ‘ak g ! L, [ - | gl
. : T TR 1 = . R ¥ Wy, A L - e | E s el B =
y , e SR R R e M ey el TS e pe Wi e N D WS
o L l L CE . = #l ol - L T e M Rt ‘:1. . L3 % .“-.-l"“'l-l -|1l_‘ i
L w ¥ % 5 ' ;_ -y " .:.._q‘ ...‘-.. iy : i E 5 > < a A g {."‘E&L ...-._. ._.,i.'
. . b T o AR s SR il St G g ARG T SR
. l' . ‘& 1 -: & i L . T r._" N h. "L b = =y ... '..h § I_-_n_-.._-lp-.ih' . C £
# % = - . i i i ¥ l"n.'l H i -'!'hl" S A & - i ny S ‘:ﬁ-“ = l.-:\:_:rh m" - oyt
: X = L II-. 3tk LS * = B =d"'l- I‘J'\- ‘.h - s & e % "J_- '..,. Tt L= ﬂb 2 'l-.- 2 'lt'ai:. "':I‘F' o r’
i : = Tl Ry : p = - T L bl 5 ey woEN L e R N |y R
: - ~ o G S T e e L R SN S T Ll e
. \ : & - % b I - . ooy heks TR % LT :..*'r. P "_ ] s TN
i ‘ bl . - ] . H-'\.'i.‘ Aok LSS g ‘_\.__*: Sy i “g‘j‘b‘l'h__ ..r#*_.
: TR i - et S PSR D B By Sep M WINER e TR R s Rt
L) L L - L) 'l B El - L EE L - - " il = o
u . % iy Wl - R T Tt R e T LA T PR Bt LR - Rty
5 ':.‘ . N > i b w L 4. W '--: . | -"I'. -II-H:\I- Ty =ty j -""1.1:' ;
sy : - . A . - ] 1 e O oA "'.-1”" "‘""'"q;ﬁ"' g L -ﬂ,:.f:.--r- R RS A
: =y . \ : TR Tty T e Y LT AL T TN LRI R s I SRR, S g o
. SRRSO B % G S TUR R Y wg S AN TR - SH SRS T VYT e
, i - X o ; N e - T b oA AL b e - L ?_.1 W, =
‘ 3 . g s R R T SN N . = T P s e M, T T, B - LM
. L - £ s I S = L] L = [ = .
2 ; % s g : - i 0BT T L e R T, 1 et I gl ¥ B
R s #.m y - 1 u A | R i el T &Y 1 . i -:*'-i\"":‘l-"
¥ i 3 | oy _ Priloing = 35 T TR Wt U T il M AR ™ e AL R
. i s LB % " = i: . RO . 1-;{1 H v E‘H Il-u': w > -."l " b . .'-1-11 i \..!:
- b & L l'-‘ L - [ W ES f - il ’ ‘: T -'Li'ii" e T — i:. R ] =i
- = - = b . 5 L ‘-.I ..__11' - * .-; u :r""| .“"-‘h T b“-‘i"l- \ .ﬂ-‘-.‘. - 1- -
M T e Thus. e Ny 4B eow iR Tty e gy TN SN ";:'--'I‘ i SR T = i-ii‘ﬁ‘u'
e . : B . # = T 4 M {"".. ' {- e F """..""_1 Lk
% 1 - Bt ] E] " " E o E L e . I; = i r s '"_.'T " by - 1'. -q_‘l-.‘- . ::_.-I. |:'| . .".
‘ W N 5 3y i = - e S ekt B N R L s
d : 3 z g % T T E | l-'. o, o = U n-*-':"".a- L] i . \ -
= [ % . = ' - L - o L] a1y =" L] [y i .ﬁ e -
2 ™ . N LRl | - ql;_i - Ml P ¥ e LR
i - - n '|l|' W M k % v i = . \.: ;-"'-" L] = B L] l'F-\.'
; K . . . 5 = . S o = L ™ 4 L= T O T K g WO T ey
v = L] i e Ry - w : . L L i L ORHLE R
Fow X . = ! i, = N " X e i by 5 1 el 'ﬂ:l
: ® '\* : T 1 i . = e i Pt : Lo 2 T . *".* o .
¥ : » - Vo 1 I
= . '\\x-r b s . - . L2y =h 8 R = Tl R o T el i
a b T % - 5 g & . ® - L k=N ISR r 'IH. e hgh s
L] - 3 X - "'.\-‘- g - - . T & L
= ’ " ] = - w b s 'y i - - " . iy
. g 4 Lo e " e 7 i - I ot
' & L .,. - '|,~ ] o o . 4 ' % L E; .1 = .- 3 X - A -- -:! e’ ‘r i N . B Sk g
L - " g - .‘I L kT — A - b Lot :' = "1,-: 5 +‘ i -‘.-‘ - -"":.r _Iq- T "-: '-"l- .
- u 1 = B ™ LR
, : - a . i - i ™
= - - | (] v — [ o 3 - - L Y
1 o : N 1 = 8 S ! - L -*ﬂ A . )
': 8 ' l : "‘ 1 l?l:‘i ,q E . . I._ E # 1 ) i - : ﬂ ﬁ"slll 1 )g """ 1 q&. l.‘-l-.- "'l-:-n'l- 1;‘- e
L 4 s - { 3 1" - = . - 1‘ : E b & O " ‘-h'.t . . i k] e "-'P"-;. "I L - 'q-?l'"
= L i ‘. X 1 ; -l." " - i : .. e - .Ih 4 h; 1\.‘ "':" o -.;h.!. . e - :' -
p * . " Pk E 1 3 . T - ] 7 ‘:hll i |
g W TSR L R TR T e N wdiw & . - . e N 8.
A . - o L] b iy Y L s w " & g T -
_ £} ; . 5 IS A A H‘_ Y & *h-n LS
0 i b L - J ™ - - L .-Ip-' Em )
5 o i R 5 N . Pt : Mo > S
. 2 F .5 4 . g . . W .‘ Rl B - i
- a ™ - o - . ‘.“ - L] LY -'l . 4 - . o
% - . E a3 - ) ; 3 i
- B 2 L1 - = & o b - & o tha - " . .‘:
B ; - = L . 't. - " = 5 .‘ i 8 -’ % = :‘"
- % & g, a ] - . L] '
. & n % - = i e ¥ 5 : & i ‘..L . " . ,"‘ = i
. . i - + . < e e s bt
- . . 4 (5, T - e e N . - = i et |... - = -
: g & ) 3 - N - - ¥ .\ .._‘ = O
. % 3 ; ; L kg i 3 i W TER R, R
" i 5 = g i “F
0 : ] L " = " . - = "
s -|.. ) . = 3 3 - < e o el o
= - i - i | * . o == YRt g i e
. = B = 2 a - — E by s B l; o 8 s
L] & L & Y 4 = = Y s 7
& " - - " . & S .'ll - e it 5 - e g B
- & 7 I . 2 - E - ‘ . " 1 : o = a
i - " o - by, ; L
; N ‘- & & o ") . o i - g =5
L . B " E a oo - , " ' )
= ' - . S . R e i L s 3 i ]
- . . . l" " . ;i B - w1 s -, . ‘-..n. M ¥ "‘r L]
1 - ¥ 1 3 - il
F ¥ - - . L - 7 o - Cl ¥ g
- - ; g " . s "'
- - 1 - . B . - -'. -
! i b . * ] oo
2 - ’ ol A O z = a vl -y S ’ -
- 4 & B L] [l . ‘ﬁ‘ - & - z
- 1 1 o :-. . b - 2 i
" L £l L] by - - : W, = & - L] * &
i ' ’ ] .S i o F ¥ a ; < r
- " - = s e " . '-\.-
- L ot - Lo * 1 .
. The e g v e W o i -
- - 2 -
% T i . AL o . 't - o ® - T i . '
L A L ‘ = . » - . " ! ¥ - Bt N - - - s 5 " *u
= Ll W L] 1‘ .' " "; - = - a =
® B L] 1 J X - g . : . - : LY =
i . . . - 5 = T Z
y 4 ‘ ~ Iy g g T A v
E & L = E 2 £ =5 &
" - 3 ; e =
: & " T w - - )
I . - - = e . -
: & - £ - ] = L 'l
- - " - - - = il
v " W o =
Ll = = : e 3 = — -~ i '=' : - L]
. E w0 = w = = . = i -
o - M - 3 o : - = . ' i
L] J ' - L ] .
’ <! w 5o = ® = L] iy
5 a B " = m - R
1 . - _ - e et a d = -
& - .. - & | - - . ¥ e -
= = o = '
- - " 5 - (] 1
" - = . Ty -
- - - .- -
L - L d - - &
g 1
w = r n - 2 ) &
- - "' - -
- L, . -
1 n
- "
- = &
g x ]
= 2 . ” :.- - "
& 3 . q_
P = -
a 1 [
" ‘ " - ' -
- - i i
. - . - u - = £
L] L] ) o P
¥ ks . i
, o ¥ -
[ e -
. ) L] — - -
'\-t ¥ " L] a o
¥ - + 2 & e 3 - . E
- . " = : - " . - l . -!. F-. y -. L =
e - - n = o L g = - - —
. . L " . i 4 . L - & - v = = - & : r - i 5 - g E
1 b, % ' i i . . -
5 LR L] " - s " - ‘4 Ay -
Ll & = B = = " . L]
L = e . . - | . * - - » L &
- ¥ y “ - i - : i’
. ¥ . iy - ) 3 3
. = s X . all " " . = i L k.
" . ¥ W - s " L]
% . - " -
W 2 * X . = » i . : ¥, - 3 5
w * L ' L .
L Q L] W - -
A - I ’ a N ' ¥ .
W M » g >
u - . 1 t !
It ¢ @ w; . = x i ” -
. . v = - F
. a 3 b M . - -
bl = & L n. - % - 5 3 ‘ - ¢
- .
> E - ﬂ:‘- - - g - ¥ - . i ey ' ¥ = - - - " - )
: g e s e e - o t‘ & w il » = e . e
i i : . L i = o Py o |.
' . -':- et % o "\ - i - - i
& - w -y - ’ i _
TR . a J [ U ¥, -
. . -‘- - . - - --".'. 1 - * i . ? ; 2 -.‘ & oy i L - - : . - ), .
e : e L w e, i o] ; : 4 - L] L : M : N .
;r I' " » . "
& ' :l - & - 2
[ & S - ¥ .

{ g A = _- - - - i e " (]
. # = - * : - . =
a . f g : . - 5?‘ : . . . : : LR i : J e - " - i 3
- T wn - = - - - ™ L
. > - e - . L - 1 ' = = s B - - e - - E xis T A et M e " w : =
! ’ & P L ¥ - 4 e ™ ¥ - " . = e - - L 3 = .F‘ -al i I - A=
: -.“I a - :_.. = K - ] hy = & ) : ' ’ - - = - - * EEL L] % = ! . *‘ = - :
= ¥ . s V. ¥ = L] = ] B - = i L] '- '_. i (] e " S ; 5 - L — i
im . * ’ & - y i F r - ¥a W " i - W - =
. s . —_ i " # ‘ “a = - . . o ) T " s . - .
- " . Lo r = & - : " -
& 3 \ - % . ,, - i 4 : - - = n H il [ iy & . - M
" & > L - & a = " T i i L "
. " - - k> @ -~ e, hez ) 3 - . - i = ~ . : ] G S :
. - : » - . 3 r s £ J ’ - s % -,
" - " & . . - S " g
- - . Q o _, e El * .- i
i m - " - —_ o - . - - - - .
- " - i - - o,
# g = gl & ' . 4 . @
3 - & . a3 . " - - - -y - o . "
el - . = - .
. - v - - - ' - L 5 o - - - - - . : i = F. &
- - ¥ o IS - = . 3 — ’
" - %2 ] = ! i '. = - 8 - : i | = - ;
= . = - i — = 4 =
= . - - - a =
2 J 4 Q - ; y k - : e 2 ;- ¥, o
= L . A o =
= . # = " g ; x - - .
.. - = - e o Q gl A " L . i > o = 3 = '_- v & W L -
r 3 L 1 —— ’ . a = . - * a ¥ * .
- ' 1 . 3 = - 4 = - o ¥ o - ¥ o .
: 3 L5 e ; i p ¥ - & - ] o & -
- - - - = - & = # -
. . i X " - = : = 3 3 - i i ? . 2 2 E :
3 ¥ f - I : -I' - _ - . P =
= - ¥ - ’ i 5 - L] —- - - -
- E= - —— - o - - -
- L * - -
L N = ' u -
v - - .-I . = " o £ o = - 4 - f
= # . i E: R i ¢ = - 0 E i
" ™ . - - - il 5 - -
i 3 L ] = o - - 2 - s - . Ll L
. & - < - T - §
- & L] = L - 3 - L] -
" - " W ' 2 = - : - = - = ol - s -
L3 - ¥ . = L & - = " i 3 o " - a * - - ™ & " £ " L]
B B & . it T - . = =
i - = - - w . " -
- " ¥ i = - i~ = i i ] 4 ; 4 =" .. '- 3
- = 5 = B - " = = L - 3
- " . - - L ] " - - ¥ i i = 2
. # * > > .-' % T I s 8 : - - . oy a 5 -
# 5 w . . = . : .
" i L - . [ & " 4
- W # " - " - - - . & 3 " ; . = &
- " = t - " E - : - " 2 3 . - - - = ” E G
h T a _— & ; = - " .
& .y . L] [= ! . 2 I i~ E
2 . 2 > - iy R
B . = 3 - _— g ] ]
. - > = e & e 5 S = =
el 2 2 v e - 2 o
F & - - = T - - )
3 - : . - : - - : I : 2 =T : : - r 3 o
- i w a F I = = L i i = M
. & 3 = ] " ]
- - - : . = g L i ™ - - - g 5 " £ ™ . : = ) -
a Z & 1 - i - i X E - & - - - - .' l__ - - - ' " " &
' - " a o " v - B -y -
L — " e o e -
. ) 4 - o . . = = ; o v " el
- ’ : 2 . § ] = ] % i 5 . d" . 4 - - ) - -
r ' 5 :' - & . .. i e ¥ ™ ' i i B o = : " § . 3 e
- ™ e = 3 o - - = el - -
L] LY ¥ E . x N . - " . I L3
- e . - i d : o e N - E - N y
- i . L ; o s o - 3 ] ' s A e L= 3 . = i . - 4 3]
' ' - 8 . i . & - = . o= . = - e - = g " 5
. e = 5 = = < e r - . - i s A =
¥ = i = - L N L o 2 ’ i " - - " = o =
- E 5 g : e = -I- - - l:' ) . [} . d o . n - s - L == - a ‘a k E ey o
. & F - = - - — i L sy . 3 L — - = - £ " =
] " i - - " - = ’ - 3 .» . - & . N . e
- L - i -y -
# N a P" | P - - ] i it E L . L = & " . - T =
TR . S oo C o s s W e e~ = o4 s _ R en T S y
I el - & ’ [] = o - - = "‘_-_;,_,_.--i - o . . B - :-n-j. — o ]
- * “ a y " . v - i L - f'f* 4 - . ""-.*‘ + i-.. J = ..'J ¥ i 4 = " y - - L S | - S
L) F o S o M5 o - i "L 2 : < et T : :
2t ¥ = - - 7 e i - - i - I - - - . = ¥ = _ LI 5 = - - -
& - L - ' s e & 5 s - - — B - L - E - ¥ - .
e AL MR B i oo e GE el e SR SN - T ot : et S
: « g . - - J -r = - ¢ S a -t' = = = = ot i . el g '-ll S - - ¥
- . " 3 : e L — N " = i p " . W . W o = gt
' . & - - FH—- i . i - E - - e Al WL # u L M
~ L " 4 - r . : -ﬁ " el o 5 o - a = = g --.': - - e 1 "a-'ll = .l "'-.-"‘ - =T o L
- T e ATV T e S e ity P2 T MR e e T = e T . I e e R AT e e
3 L » I ra. - i - ] - e ] =) - L ey v s - — =1 = L
i _”/r f M .- g el : —# 2 ,..r - . 2 - . & im. _? o ARG ey S :
- % L " h. - -\l r ] L = - : ; ' - 'ﬁ-. i . = i a o -
4 o ey 1 " ? . q“-:- ;r- rv PR \ T @ el e .ﬂlﬁ""? i T | l" - - Ty - '.'h . '. il - = A ';- - s g 2 =
i, W e g 5 f T e B i B e ke T U - "*‘3 Tt A e e L LSS T
- - i : i 3 ) % x = - . B— gL B .y o : - wY 3 0 ¥ e ="y -
" J # i - ,f:'ﬂ i & - - ﬂ ] - 4 ; e L g . od o *-'{'_ ‘*, ‘i..- .._*..-' - o ¥ s i 'w . L |
- L o i L o L ] "Ilw 2 vl .. v_ -~ i _: o L el -r"' i ; A E ﬁ. ; o~ . - * . b o= T :',. v ' e 4 i »
" ] i > - ® - - E i ™ v ‘-F '] PR - ‘ - s e . L —— R r — o El - -*'r P : ’ =) S ey g l-F .." e - |
oMl =S U e . o g - el - TR b = & - . Yo ke o S B -t J .
' - - - - -
- i l—:.‘. b " Fioigs \ W P "_,l- al b g a : = L ks - =Ty ty - - -"‘-? ':F- e r—‘.":‘.‘_ _____ ' K p'._ -'_":._d.;_"-m-l- . ot ] -y b 'f-'..‘._'. o=y - r
. .i‘. .-:'r-.I - - Foilon 8 I e i s - 1 gt i Far o e ""'"‘.-'- '_ - ] = ] L ,-- __:*_ — Ay ._:‘: - - - - e o Fi .
o el O PP e A P, g L Y T S R S e e o P D i -
L il +- - 5 - | - 'r_f B & i - - i B _IE ’ 4 - * " g - La = e i o = E - > . - Pam . = ke =" - K e F
- 3 ﬁ . e — ; o - i o el L p; ‘. *5r'u. L - L #'_,g-' _ . - = = £ r T & o _— e - L
W o n | i § - ; e = X, S e e o ; e e - - - o ™ e Lk
1.: -d » _:Jﬂﬂ 4 PR ﬂ-* i o S .r " b : e .-:_# o' i gl i o ¥ - e T g __.F- - ary e o] - - -:-‘..__!‘-'_. . iyt
W = e J it PRy i ¥-ﬂ EFD ST, 15 i & - i sl o 3 =l — _feo o o =L e - = e
.‘."ﬂ.? e - o . s - S - ) € r = B e e  tighw, i . _;—u ’ A, S AT ¥
# . - ot T, 5 w — s i T i Lo - - - Kot T P Ny R e, L W e L .
- l'. y . ,’ ' * et Fl A= P L ~ .h-" F < -.-" - : . - ;"F‘ F A T - -'.- "'_:..d' : . i .-.rfwr- o g e E
. = o ] - - i 53 b - = s - - - T ’
S - —— ’_dr:-_'J b"'j : _-‘_ - - -l""-_"' b e '._,.f"_' uﬁrﬂ" : e -_:n:" = m— : o w3 - ;":. =4 :—- e :_'-'. - Hr_ o e i 'r ._-\.--_ ® T _:--‘.L:: X ':_ _'-""..f_ :‘" .-
P » - - ,,.f"'_ " - g VR -“..-.._-- o o W Sy . . m“""""" e B L .._r---f.-'_--!ﬂ. g Y 'u.r"- - S .‘_.-:# " .H'l‘ s
s i o s T . i R f'u e e i M WL S N e o e iy g R T N e Bias S
3 i * LT, . -l l-"'..,-l""f T 7 i .t et 2 et F i o= ¥ i = o P ik ¥ gy —F 3 - . - - - | g s
il -I.,-F‘-iv ""- - & % . & ™ “ . § " v S : = Iﬁ-i,'u' :_ A i - #l" i LI l.: i e ."’i." o -__ -ﬁf‘“ i Tk g 1- e athin 1 e l-.*: win 5 o E{'e"b- Ao .
' . " “m - i [ L r B e - 3 Ny ¥ : - i - = Fe g i = - R il 9 - r'.:l i o L
- AR B T s "'ﬁf'.!'- it O G T e ﬂ:‘ B -—""'F"'. - "rin-- F e ""'&" T e W A i iR '-"""’-'t‘ T :
- - " - o ’ e g 3 - -.' - L] L L : = X  f i - ‘b _..- - i - i % |-_.|._- : ™ ... ‘-‘_ s = '.‘.#‘.“‘. . W :
1 " g, Jon : '.n‘""- oS “" iy = - . - g A o R i - . - ﬁ!q'.t i-'t Erk= ey - 5 . w - il = i 2 Y
E y . i o L . | p L ’ ; o ® ity - > > N £ - g - =t = L : . 2 3 L o oo i H
e s e g o P L P Sl e o e il T T T Py e e = B C e T i s 1 P Ve e
= s d 3 r - n Lk ' n - - = s . = = 1L o '’ g r . b - = 5 - e ] i e L -
" ""'.uﬁ" L W = . = # e S e = i '-“‘-h'" =y = - - P o '-E' BN S T R o iy Al e e s e e -
® - e B it e il gty W - ;\J" -4 i E Feltan; » T L] S . 2 e P e i = : g & - "'E' il s
pynt N B ey ST P e SIS SRR e e o S a e e A W
L e 3 Py i et i AR L P R S e P ity et e, maa R A S BN e P i ST o N e i a0 TR’
; 5l e -~ .y gt Y ! P ey o e N . ] — s e -t i i e o Ll
- e AL o P o o v WU N ST 0 PR g el W, S AR B T By L L N e T -
: s "ﬂ‘.- o 2 T PP SRS Tl BN ; !;:p ' gty e "*_..--r‘_. ‘_;,’;.--p- KTl o | 0 _._! — o s . - DL e -"-n.-.-‘:. L . A i ® - : --!_' . i:' Ay e '!':___ _ ol
" & - e N -ﬁ"". ‘d' .|." - "l h o = e 'Tq_.' I _'q,.-#h-—. .'I _‘-'i-_"‘l : EI-..‘-;- R ‘i—-"‘ﬂ_&.' |. e “.h f 4 e ;I""‘\.' oy .‘-. ._:_'.‘.- 15_ . "__
r o ."-ﬂ A j#h T e e E ' o - s A L = - T g sy i 2 - L & ,-:_-"\-..-' -u—h"--ﬂ,'-’-._ R L R '_Fl .f"--* i oL S "#"'-:'F' -
- - e v g .I'I- = SR= nf' -i"_._ = 3 . WP ; e | s - X e s 3 b i b % Ml I e sk T .-_1 = -
" R e i i - pred. o A el e W i g Y .. - e e e R 3 iy
R ol SRR f'i#"_ W i r.._..ll' = ol T o e Y g F",l-f': e -I'P..:"'. = e "'-*‘ - : - ‘I‘.-" #‘ﬁ -
. - Pt 11 -y # & . wdll e s '“"h;#-‘l"r e L ; ..5..; R :,"'._._! T ;w—ﬂ.*ib_“f*pb.{‘m'.;.p _ ‘%#-‘“J: s e ;::* e, o
" - (T . # e T . g R 3 "_' L e e - i i 1 = e - 3 = - it "] e - T _-" L A '- Pl _"' il 1o Ak . "
— - o o e, et T S it e S G S P Bt § R e
: { | - ot el : = : . - T - »
s x - _! - HI - ._ T ) f - :.i.‘ P F-ﬁ' " Lt -u o ::‘h
; i i SN S el B T 28T
x et 2 T e il 3
r PRI Y
e J-F i I i & -l ! e TR 4
" i .y " - F_'r . E -
A e e Aol el
. " - i .*r___ et rar il I o 3
"-i" e A G e e . E
- & 4 > v Cahalt] ] — - ‘J: 4
' | 3 ‘i | AT BT W Ll S
i " L - - 4 = i = . =
4 : ' J » ; _--‘:_ " o ek - A gy IS el T - o e .-"-'.I':‘;‘Jqf,‘:"gf. e .r'“'ﬂ"ﬂ!""
L H ’ d = ¥ £ 4 ’ i . o " - = . E - ] = H ads
L3 # L h ] i _I " - . & c i - = _ o ] ; " o i f & L il | T -‘_-"’f-'“'.:‘_ . ﬁ-"::f._-#'-*._f wn e .
\ ’ . ’ I N g TP - @ 3 o o ’ 3 AT "::H'.',-i-"":f'ﬁ"-'.' R S I e S -..',_:'.-Ir":"""r- -
' ) g y % g 3 F .. - " 4 3 i s - x . 5 o ¥ -:jl L ' ‘:- r...l'l".!‘ o - rﬁ j:ijlf.-l
I - : - T - 2 = = a “ = - - 'f " l-.q - " e - ' ."I_ & __' g I#l = 7 .""‘ - -
: o . > P - w. e L - - L L] o
b : . R 3 A 7 . : - il 2 b Z g B
" s if i i g ) - ] - - f‘.'- -y ; & u*_|| # -'" Ll 'Elh#"' : n
[ 1 4 L - = i i - i_"' P - o e Ll s S L [ R * i -i-‘f,}-',
- = . a . 5 W - 3 -
" £ - : - f f ; ] . i o# o o i al .3 g s ™ .| i
. . - P - . - x - « :-. ™ o i - } - . -l # e '-‘"'..r."ui"‘ L - iy 7 g l:a ®
El - L L - - 5
hl [ 3 i f L4 ’ o # i g i e g d ] J '.’ i ‘:-ﬂ i | T = (F T
- ' 4 A L L 1 d L] &+ ' B ’ * L - 1 i L .' e . - o - x ﬂrr. R i ..ilu | e ?'-.'?-r
& k- e & » . r - " "r L ! . r K ¥ N i, o - ﬂ' rr-i: EF"'-.' .r' y
¥ - L - wal” & . o W e i
# & ol g . 3 o ¥ s L™ & e Y [ e -, - AR
L # i & ¥ i i 2 oL - N e - - T o -3 h,: = e -8 Ijﬂ 1.‘3 'ﬁ'fy
- & 3 - £ : - * ’ - - . - ; 7 & -_. - e ': _..‘- 3 o e > F )
: : 18 o " i & P > e = . - = o o 4l o &% "'."' -~ -, - =
A B T DI e G s Sy RS A 3 g e gt 7]
g - i # - “r = - o i e o f ™ o
¥ T . - L - ; v - = . & - - = ;" 3 ; T ;-;' o b ey ':q-’.h '.:.‘i'! rarl - b ald B 2 . i ot} ﬂ&'«
# . - & o - SR " - .I e ..r . f 2 . wl! - f‘ '*.r‘ r "Iir J l‘# EFF #_:":
" N R - o i [ i e II:..__' . . - L3 g o 1"..| 4 .r.._ s B TR ] [
= L 3 " ; e ’ g | T e o i - -'ri" £ - » il i ;._ﬂi " i e ) :"' i 'f.li_;__.-
g g o8 e = sy e L '8 . _J.w.#.ﬂ'ﬂ‘ 4..1: i.. ,,.:"'_”3 i
. " v . ] . - . o ¥ T N "" - - "l--ﬂ"_,.j'.’u-l"l"-”‘ }43_-.{' -f—‘ W e b *i,ﬁl-'?ﬁh': 3 ‘of i
* Fl = ' - E =g Tl e pf 2l o L .
r i _ . d . . - " p . 5 . i = . rr* J":‘_ rj._ ;l\." f{rpulﬂ P rt|. 2 . - ? -. ?}l-
r i - d 4 i i [ - e | = 5 - F-‘_t u-..ﬂ""l'r--. 4 ﬂﬁ.‘m o P
" Y - Ll B - L e _."u' - L] - ﬂa‘fﬂ:‘ o
. . : . ¥ = wr 2 : - Sl RV e
@ - » B . 2 v : " '] " r. s . "..j.ri' ol .+I ; '.I..I.l.x"" h':' ~ 3 e ﬂ prl
" 4 = Pt . , - VI P L~ T U U D i
¢ E Ll s e A s e e o T

e : E 3 ; ¥ , .. . .| 39 £ R L ’ = - > - r b L ‘_‘- .'_- $1. -."_: *I‘?ﬂ_;!
, X < B e N e e A

a



2 : Ferpustakaan

Mo il Sains Dan Teknologl Malaysia (KUSTEM)

1100024689

' LP24FST 42002

liim

1100024689 _ |
Emulsion from oil plam based surfactant / Mazliena Husain.

PERPUSTAKAAN
KOLEJ UNIVERSITI SAINS & TEKNOLOGI MALAYSIA
21030 KUALA TERENGGANU

A - '
l S AAK

KOLEJ UNIVERSITI SAINS & TEKNOLOG) MA lﬁé}g
l Pengarang No. Panggilan
l TEDRILITNA Runcspiv \
r

(KUSTEM) <~

Fe R 3
-

’ a

Waktu Nombor *:F Tanda
Pemulangan anii 20) Yangan

HAK MILIK

| PERPUSTAKAAN KUSTEM |



— - ] 2 o
' "'“--1: " = T bt e R . F ' !
4 SGINS Dan Telnalnes; FAGIGysia (kUs

EMULSION FROM OIL PALM BASED SURFACTANT

MAZLIENA BT HUSAIN

FACULTY OF SCIENCE AND TECHNOLOGY
KOLEJ UNIVERSITI SAINS DAN TEKNOLOGGEF MALAYSIA
UNIVERSITI PUTRA MALAYSIA

2002

1100024683



EMULSION FROM OIL PALM BASED SURFACTANT

By

MAZLIENA BT HUSAIN

Thesis submitted in partial fulillment of requirement for the
Degree of Bachelor Science With Education (Hons) Chemistry

FACULTY OF SCIENCE AND TECHNOLOGY
KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI MALAYSIA
UNIVERSITI PUTRA MALAYSIA

2002



EMULSION FROM OIL PALM BASED SURFACTANT

By

MAZLIENA BT HUSAIN

Approve by:

Supervisor
1

=

(Prof. Dr. Hamdan Suhaimi)

Coordinator

e

(Encik Suhaimi Suratman)

Acting Head of Chemistry

c‘s;‘é\—\,

(Prof. Dr. Law Ah Theem)

Date:

PDate:

Date:

23 /%[0

10/7/01



ACKNOWLEDGMENT

Assalamualatkum, first of all I am grateful to Allah s.w.t. for giving me the strength to finish

my final year project.

Secondly, I would like to say thank you to my supervisor Prof. Hamdan Suhaimi for his

commitment, advise, and guidance 1n this project.

Thank you also for all whom had given help and support to me during this project, and

especially for my dear fnend, Normas Idayu and Mazlin Haryati. Not to forget also to my

roommate Idayu and Noor Aimi Aidora

Last but not least, special gratitude to both of parents and family for their support. Not
forgetting also to my loving husband, Norhisam for the help, support, commitment, and

consideration rendered during I run my project.



LIST OF CONTAINS

CONTAINS Page
ACKNOWLEDGMENT ]
LIST OF CONTAINS 1]
LIST OF TABLES v
LIST OF FIGURES Vi
LIST OF APPENDIX Vil

LIST OF SYMBOL V1il
ABSTRACT 1X
ABSTRAK X1
CHAPTER1 1.1 INTRODUCTION l
| .2 Objectives 7
1.3 [.iterature Review 9
1.3.1 Skin Care Cosmetic 9

a) Lotion 9

b) Cream 10

132 Surfactant 11

a) Choosing a surfactant 17

b) Surfactant in cosmetic 17

]



1.3.3 The Skin 18

a) The function of The Skin 18
b) Skin Care Preparation 19
1.3.4 Emulsion 21
1.3.5 Stability 26
1.3.6 Phase Inversion 28
1.3.7 HLB and Phase Inversion Temperature (PIT) 30
1.3.8 Droplet Size 30
1.3.9 Phase Diagrams and Phase Behaviour 31
1.3.10 O1l Palm 34
a) Botany of The Oil Palm 34
b) Ecology 35
c) Palm Oil 36
1.3.11 Oleochemical 38
a) Tnethanolamine 41]

b) Cetyl Alcohol

42
CHAPTER 2 METHODOLOGY 43
2.1 Matenal 43

2.2 Construction of Phase Diagram 43

11



2.3 Emulsification Process

2.4 Stability Test

2.5 Microscopic Measurement
2.5.1 Optical Microscopy

2.5.2 Polanzing Microscopy

CHAPTER 3 RESULT AND DISCUSSION

3.1 Introduction

3.2 Phase Diagram of cetyl alcohol/TEA/ H,O

3.3 Appearance of Emulsion

34 Stability Test
3.5 Stability Index

36 Optical and polarizing microscopy

CHAPTER 4 CONCLUSION
REFERENCE

APPENDIX

1V

49

51

51

51

53

54

54

55

58

59

68

08

75

77

30



: # . 1y
BT T
iz 5 B AT Fade il
[,-p Y om -.t: nwlr+!r~;-\‘l'f‘*!""! (‘-rﬁl;j: 2

~omil Saing Den okngle 3
LIST OF TABLES

Tables Page
1.1 The Main Types of Cosmetics and Some Example of Each 2
1.2 HLB Ranges and Their General areas application 5
1.3 Effect of Particle Size of Dispersed Phase on Emulsion Appearance 8
1.4  Classification of Surfactant 16
1.5  Fatty Acid Composition of Malaysia Palm Oil 37
1.6  The Vaniety Function of Oleochemical Denvitative 39
3.1 Formulation of Emulsion Sample | 62
3.2  Formulation of Emulsion Sample 2 63
3.3 Formulation of Emulsion Sample 3 64
34  Formulation of Emulsion Sample 4 65
3.5 Formulation of Emulsion Sample 5 66
3.6 Formulation of Emulsion Sample 6-8 67
3.7 Stability Index for The Sample of Emulsion 72



LIST OF FIGURE

Figures

. ]

1.2

1.3

i

1.5

2.1

2.2

2.3

24

2.5

2.6

2.7

3.1

3.2

3.3

34

3.5

3.6

Surfactant Alingment 1n air-water-soil system

Surfactant

The Structure of Skin

Clastfication of Emulsion

Phase Diagram For Surfactant/water/oil systemillustrating
The Numerous Phase That May Exist

Schematic Illustration for the Construction of Phase Diagram
Schematic lllustration of the Emulsification Process

Raw Matenal

Carbopol Was Weight and Mixed With Water

Pictonial Illustration of the Construction of a phase Diagram
Pictonal Illustration of Emulsion Process

Microscopy Olympus AX. 70

Phase Diagram of Cetyl Alcohol/water/TEA

Appearance of Emulsion in Stable Condition

Sample of Emulsion tn Unstable Condition

Stability Index Versus Concentration of emulsifier
Photomicrographs of Emulsion Sample 1-8 at 200X magnification
Photomicrographs of Liquid Crystalline for sample of Emulsion 1-8

At 200X magmfication

Page

12

20

24

33

45

46

47

43

50

52

57

60

01

71

73

74



LIST OF APPENDIX

Page

Appendi | The Droplet Size of Emulsion 80

Appendix I[I  The Droplet Size of Baby Lotion and facial Lotion 81

Vil



AOTC
CMC
HLB
H,0
MPOB
nSOW
O/W
W/O

PIT

Uuv

W/Co-S

W/S

LIST OF SYMBOL
“Makmal Efikast Pusat Teknologi Lanjutan Oleokimia”
Cntical Micelle Concentration
Hydrophile-Lipophile Balance
Water
Malaysia Palm Oi1l Berhad
Nontonic ~surfactant-Otil in Water System
Oi1l- in-water
Water-in Ozl
Phase Inversion Temperature
Ultra violet
Volume of Oil/water Separate
Initial Volume of Emulsion 1n a Graduated Cylinder
Water/Co-Surfactant

Water/Surfact

viil



ABSTRACT

The study 1n this project is the production ot lotion from o1l palm based surfactant. For
that, the product that dertved from o1l palm was used, such as TEA as the surfactant and
cetyl alcohol such as the co-surfactant. As known in general, the cosmetic product based
from plants, especially from o1l palm has more advantage compared with the product
based on mineral oil/petroleum. Cetyl alcohol 1s not only derived from o1l palm, but also
serves as emollient for the skin.In addition, cetyl alcohol also has a function as

concentrating agent to concentrate the mix of emulsion. The use of cety alcohol 1n

cosmetic product also causes the product to be 1t nontoxic and less irritant to skin.

In this study, a phase diagram was constructed to determine an emulsion area where
surfactant and co-surfactant was titrated with water as a medium of solvent. From the
observation, the three phase region was found at the area of 38% by weight surfactant and
19% by weight co-surfactant. To prepare the sample of emulsion, five points were
chosen, 1.e.: 6 %, 8 %, 12 %, 16 % and 24 % by weight of cetyl alcohol at the weight
ratio of o1l phase/water phase 20/80 and 40/60. In the emulsion process, phase inversion
method was used. The raw matenal for the o1l phase was cetyl alcohol while for water
phase, TEA and dimineralized water, and carbopol be an action as concentrating agent in
formulation were used. After the emulsion process, the emulsion resulting was kept at
room temperature. The stability was determined by measuring the percentage volume of

oil phase/ water phase in the measure cylinder. Optical microscopic was used to observe

1X



the droplet size of emulsion. The appearance of liquid crystalline phase was observed
from the polarizing microscopy. The existence of liquid crystalline showed that the

emulsion is stable.



ABSTRAK

Kajian yang dibuat dalam projek 1ni 1alah penghasilan losen berasaskan minyak kelapa
sawit. Oleh 1tu produk yang diterbitkan daripada minyak kelapa sawit telah digunakan,
seperti TEA sebagai surfaktan dan setil alcohol sebagai ko-Surfaktan Sebagaimana yang
telah diketahur umum, bahan kosmetik yang berasaskan tumbuhan terutamanya kelapa
sawit mempunyai lebith banyak kebaikan jika dibandingkan dengan produk yang
berasaskan “Mineral Oil"/ Petroleum. Penggunaan setil alkohol bukanlah kerana ia
terbitan danpada kelapa sawit, tetapr 1a juga turut berfungsi sebagai agen pelicin dan
pelembut kepada kulit. Selain 1tu 1a juga turut berperanan sebagai agen pelikat untuk

melikatkan campuran emulsi. Pengunaan setil alcohol dalam produk kosmetik juga

disebabkan 1a tidak menyebabkan toksik dan radang kepada kulit.

Dalam kajian in1 beberapa gambarajah fasa telah dibina untuk menentukan kawasan

emulst dimana surfaktan dan ko-surfaktan telah dititratkan dengan air suling yang
bertindak sebagai bahantara pelarut. Danipada pemerhatian didapati wujud kawasan tiga

fasa pada kawasan 38% surfaktan dan 19% ko-surfaktan. Untuk menyediakan sampel
emulst 5 titik telah dipilih, 1aitu 6%, 8%, 12%, 16%, 24% cetil alkohol pada nisbah
minyak air 20:80 dan 40:60. Dalam pembentukkan emulsi kaedah pembalikkan fasa
digunakan. Bahan mentah untuk fasa minyak 1alah cetil alkohol, untuk fasa air i1alah TEA

dan air suling, manakala carbopol digunakan sebagai pemekat di dalam formulasi.
Selepas proses pengemulsi, emulsi disimpan pada suhu bilik, Kestabilan kemudian

ditentukan dengan mengukur peratusan isipadu fasa pemisahan minyak/air dalam silinder

X1



penvukat. Saiz titisan pula ditentukan dengan menggunakan mikroskop optik. Dengan

menggunakan kaedah pengutuban cahaya kehadiran hablur cecair dapat diperhatikan.
Kehadiran hablur cecair int menunjukkan keadaan emulsi yang terhasil adalah sangat

stabil.
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