_ : f‘«jgﬁj.}giufm. “u\{’wl e '
""‘%‘Q%"' ool ' 1 adinely upen
g TR e N,." . A R 4' b ptwels Dl Laén.
Cqu “L"N‘ y)n(y oles ar [lhgov 0 Yt'uf,f»./ Ly 2 ' r
&mxww dm;eurn,(»} UINIR VY, /){,{‘V'M/\‘ amd M‘ ,w‘ aLuJ y :
'\Q' V‘AHLI (' ’e - be\wu\)’\l e M;_hjo\ A Dwa LLEJ./LLA'V‘ ‘F
’L‘l\l bﬂ.‘\,\,lﬂz . Al valdows 4D W fh’“f‘akh‘u arts ——

0 @tﬂvmg‘{ »\/»‘»owu r»umvm .

@ Oomes sl .
} @ %All&w ‘Ii boilu r!
“ ‘&T‘W’w“ r %u.n,ﬁ »WL]
“”“‘"“1 \7 *’ﬂ«wn M’M-Uu_. Wy a won- volelle antul® .

W 4 wgn- Volaiku_ Astuly q w disnolved W &J‘"‘V‘“d ;up
W'YM Yﬂ.wuuu. the sl towmes loape Thor B8

vm o taliad L i
YMTHJAAAJ.MJ U/_Ccrw)v_mlwl Al WM\Q

’bf ‘\‘\-L ﬁor\\)\ww

Ro\Du.H 5w 15@7 enfabliohe e, o '

Fagar fosom
el S Py

Lk us omidie a M’LLL—&VL bﬂw\m&cﬂ/ Lﬂq O‘J/nal"bq
me-ﬁnmch\&uLbM w n, molw N volalile slvﬂml,

“‘”W%M“‘”w”a—»-’f‘;ﬁz-
M&Bnuhmbf/tlw y = n“:hb »

| Sty WMLDwMﬂVokh,L% j{,va.r.yun,rﬂww
N\J&“X ' o, apludien o

LN ’ 4"" Y'-:L-AM e volalile » \vm{

B Reasurs Lo »
‘? %Wﬂwmf, 'Kf, )@‘
e

e e

Scanned with CamScanner



St ———-—-——_‘_.__..,.J
P o
A

'\I}Levw U\ @ 4w At Wf MR R T AR

s mmdﬁ Tw ij;wm fuwf 2
. e Lﬂqﬂmw erﬂ
?I A Aabkem,aﬁ arum—VahﬂLL Mmd» 13 : Aﬂvum a} & quvow |

4 i Ah.UL-L amnal rondls J}'\.L U" '
B Jine n\vu\nf HJ/‘*‘-U ﬁx\" °L '““"

SIVEN R W i
au, = d)u -
J\i W%W o’ 5
i A B .,U\a,%u\ ‘:fnmb-al 8( Jf\\b ““"""‘:J““‘J’LMA |
. 5 du:‘::’ e MT cJ,wwumI a"mhaLaf e ligpu é
: %o\'\’ﬁ""t : i &D\th W b

s d’""“_r 'P jjJILNi }ﬁ,_uﬁ_gw ;’"‘ L/p.row» rwnb

; MTO::_L& b ’ri
M L T >r Af +( >
’%@“O&i ’""””fﬁ % ol ;
& 5() ” D i . ”____,,@  ‘ |
Lo s dis

: SEAN L 1"','1'.~ ' 

l
|
|

Scanne d with CamScanner



=

AR AT, VR AR U

e S e oA

P

: ’ %“ ;>€_€lﬁ>&f ;-; Al [__Z__{)—&dxz ,_;@ ”

wkm v omA S, aha b moleos Vol md,fﬂw

46*’- tdﬂ.o.l wbxiw\m

L m’f_ﬁ\b Ve ewu 'nL&Mm anon daal (Tu,, ;
v\ -_RT R f
F\

%* @ > Cam)*= {‘rbdf -q@ o
o2 M e,ovwhb‘uum (d/u.) = (dud, bwwwﬁ @”“@'
eT >ae- (RT}‘“. ,____,@
o: ,,”_pu A :

0 A8 O

.;D'dv'\~—d“7—————9‘

Scanne d with CamScanner



'“1(%{ e solvent Mot

ewvl ‘_sz ig JI‘L mo
. Ro\,ouH"S' la.c’q,

S

/w[y :w\t :

‘ f.o"‘ ,?'l ..

I

Scanne d with CamScanner

e Se. MRS BT T R e

DR Ebe i o G O

SR i o S e N




mem‘z»w,qwm LOLU" __;
@‘mmmdwm i, mmammf
box

s of 00
, oc‘vw\t o A i kA » fwewdqu
end Sy,

Q)wvu.mm Ve '/")Iwmr
.ou»jd ﬂw,_m . Afwmum’ méfgl; y

“W%uw@,MMﬂm NS

AN G+t 1] wiany st ,_Mum W o
’de@@m A

g 9
r»gwm, v Thu b, sz,‘m F
tbs 55;2:/1 JhGV-LLd ;M;L) 3 hwv\, :

Scanne d with CamScanner



O/ﬂt M~% (ik\_yb mﬂl\,od wos Os-!walé
w mﬁ&d Wi m QAN 'O FERY /toLu.L_ov‘_ m

f“'g“m AGMW\{ A miﬂmfw J"\i—w"”d‘hﬁ‘%
) meqhq qumm Crleiim ~c4\wm

_Hoee L&u}jw A.M\&M ~ m-o_whd ambwn)/‘
& AML&N a/wwv\.
k(‘»‘w‘\gw a mhm? M'Mw} ,;:L “Z:ﬁ:m ;T;Ljnr A “’

&f qu Catly i w@w o AL of U ’Cudcwa l’
Ahr end . 5

A e budbs e fogy o\’{ Do pamg, ‘Tm:gm.lm and aub
O

“’r | WM el bl 4dhe e o .:U/Tb 9
‘ 'W; 14)‘@ o Mm—bm\’ %’ IT cfnua
P~ Py
m

Gxluem Tt
v 8 quwn(; Q é‘md /5% ozvm&tm‘} v r

,ﬂwva MMW?;M&@WLM)&

don v wmam 8 mlvenl (ullr) oC p° -p - |
Lo b viam ? svlwﬁ o (f" "f’)

it

;'.,\ Apn wa o b‘f /eobubmm

;»’,. e dluum chlepdide. tubls are af the and ?J; T,
quxwu wown u,w@ e k) L
: MW\N‘/‘ ‘W\L Da‘e""lw"" W\N"‘ ('ap\va,l’ M&‘LJN m-ULUMA,w

: Wm‘ te}) e

”m lon o v f bt (8. e
e Mm‘mws? Uz, (fudets) R

t 4, ,iw\o o e levs wa e 8% Jb\?\b /hl'\/mf wn,

et e ‘ G\UQ, >| fe,b u\u,dn,bz Jm

e

Scanned with CamScanner



Solution -
Fig. 2. The Ostwald-Walker app:

A BT
PAS0

OAA)

>

,_f

Solvent

PA)
—,’IA’

T IOy 0N
7 e i ]
O R A X
= = = v
I~ = ~
o s i
&

7

)
J
o
!"
oS
{1 S
{J
=
[:‘:7
f,’
—r
< ()
%
v

(Pt
2
\

. Weighed anhydrous CaCl, Tubes

Scanned with CamScanner

=2TTL)
A rit=dlh

)

)
st

G

!
1

G

lowering of vapour pressure.



\ 3 O&VYL% w Qam/w&u m’UU’(—Q’ . J L! S Ep U*,l; ".I:l
) " : "fhz, “li ' the /e ‘Mt W‘A‘w g L
g = m‘"‘" ‘el (ﬁUJH G g
, Sk '/" ¥ L“ "" & 3 U)w ) i{’of A % .
}*‘ : I\ Lr U A l,’lM o i ! '?' /%7 ’ Lk)t L1 ,{U P ‘
4 oSN T &AL K.fmum W AL AL (3 ; | g
g Aumrn'vmujah nnw\lohm L UJ Ld. ea»m,mm . VLT A v',’ 4
gl ‘ s A rwm;d,\:}:n%‘m ot w 4 Fkiu’ GN\ he &wjﬂ ”;
| s o Mf 'U'\(' f Ao />r|\/wﬂ U\MZTK : ﬂm'f}ﬂm
3 K w)“w 5 ng,,ﬁ 54_,\,“_},;)_,{ FJMLLU) ;

By Mm'ynqm 8
( Q"“‘:—?;....._.;*t_' @ﬁ'\v\_&,(j'( P)\ﬁMJ-U(,"J

U A 5 flomthomt 3 Syt L :
:) "‘\&N‘M.ﬂ.m“ Q"t:‘mbﬂh Aelhved, ¢ g-n s wuuu’d jj o

& fgt\lw{ o td\?m A e, —;—u-:—— Y cbhe e olis 91 C\.\G‘M -
@\'\\ ﬂ"\.ﬁ. \%“ (. LL‘H'LQ &E'-QJ W\Qw‘-ll/‘r:lh‘\-l— 5 AL Ufﬁll(ﬁ‘“‘ (X.J ¢
d{’\.ﬂ Q&M r r i ' NJI\) i i &Lb

: J:Mz w H@w i 1qum wnd 23 he ra L(,
o ke T i o hatﬂ, Eride'siouniss 4 Moo f"’f’ fuﬂ

\cmff[' C».m&l; «f' abw\o Aokl o r"w""mb dha! MGMD)‘F’JG

/m{mw«'\‘? al o d:’w@ e s letl aehned, 5o M 51"’ i/u

WW’?’“ Wonde R Pk OBW&\" rwu 5 [ ”‘“’(‘}
‘Q te wU& A hatdore 2 f e, LU e
«mbmm. ffm A2 an The sbaeets * dine ol trenss »

prasmLs w"u.z,?«, I Hideuid e U/ w«»mmzf Jue mmwﬂ

u.H.L, aw-u cEha e mm;&w Ww;f e zw&'tﬁm ;
hxlw‘)w en oobles Df Mz ‘wmuu'/
tLTto 25 it

%@\ ‘j\)k.Q; f&u}ui .-Hudbﬁ Mathed 1 iy Jo The st Jemstm

e e

anwL -ﬂw W\uw.ma»mnm of, MM‘«‘-’{M P W .
)ti Yoty adude k viﬂ& i Jxﬁ,, 'f&u /j?;uwm%ﬁ y v
wpostt acdy w Lie awmi! e im morbbine SPM.

3 z-;xa: —X,uiu %» 'Muhawi o Ninih d“’“f (5’3 v
g | *Dﬁft ¥ e o

\,\,QM _Q aX-ene mfbu‘”‘a ; i

Scanned with CamScanner



("\
Manometer —s | |
5 :
l: o : " - b + ..
o ‘:" :-_-“:++'
4 + 4+ <] =1 Solution
: + * 1t e 1 =1 Semipermeable
' ‘,'.__,_- ool 4| membrane
AR SN F— Solvent
o) A - \Bronze
e e a e wat cylinder B

Fig. 4. The Morse-Frazer method for measuring
OSMOtIC pressure.

G
,. s

Solution l Solvent

"H

\ P
VAR

v T
e Te o -
e S0t ¢ : o p i'.- o o f‘-" b Oy

b N

Sennpermeable
membrane SPM

measurmg osmotic pressure

Scanne d with CamScanner




Nl P e b A o | \ e
|5 o 1n-?y,‘g‘e‘,“.);":';"m , U//‘ <

‘ ey P : /
0, B al‘/‘W ‘(
U . OLLU‘ Ay J“U)(
I praclam Tkt '\ o wdl
L _the aslubion &0 :

amr\ J’J\.& o) . 'mQ)ﬂ«UL‘ “—l)/ U C‘) wd) v t) wu;\/u

LU an»\ m M JM i MJ{JQ s

(&v Chhs spM M\t{ﬂ& i S-w, w/?‘]j

Aut) e{jvuu M{m«f w, e a i m AMW BI2NE
C@’

deaw idboral, u,m.um o B il JWLM I"‘hm xﬁ
galie P 2o Thai” Juxo dewal e Tl 5 Ao b 03‘

PNy nﬂ;@_ﬁ. (me)m. o racsdsd. gn e 'W\;UJ a[;:ﬁzjud{d iJ .

paraglic’ jyum Y bt peludiov ‘64'1 J \

8f
- T : o

65\%“%“““\,%6 Wub.,rmm\ﬂdi Liciiae JLse i
R U aovuanbialion of dre asludion d@""’“’t : Z;ir; MWQ Ladj F
¢

5

P I S vomiiid! o addion & b“’
i wllied roltable T

eomatic i bolaviced g .
. wammmaw L»uwnba u.e,umaqu,&?

0} mHu v;‘ﬁ\oﬂ Lo ¢ B o 8ELer b::LJ at o agmfal”
Se gwweu (‘n') a Lipn  varnes |
e i g
| L (e et T) ‘ g

WMWLW‘CZ‘;'M.&Q me/lfa
Hﬁ%{), J.aw d_};ﬁ,;; ‘

M- om },(.M-&U’VL an The® ﬁ&au’“ Vian'

e

. Chode’s — VuM\’ H(i%f{hkw _ ;

_aﬂm@wﬁbwﬂ‘f&wm@mgﬂ@w@%
W e ool WI»?EA\&S \/a-,n H-D_E% l:}waﬁ |
fﬁ 'mmﬁ» @}i___;é mwawm a#?'[lo.
57 Wo(.‘T ' | ‘
(ﬁ‘ﬂ—w o J.o. Chards’s  lats o G \Lmeuun os U«ul.h—-i
‘?;'Mi» H&“m;bw&ﬂiﬁmuﬁm - oA e e

Scanne d with CamScanner



z

’\I(G*)‘AV\AL{\J(H‘ ﬁ“ qm; o (,]"}'J.a,t?(,v\;;

s ‘i(j"‘:‘p’~' SN S | ‘”"“_“"‘"v)(l.,: A

i \.‘ f l .
-‘"~> TV = RT - (@
PV =R

. R'ow(
"\/"w'\" mﬁ phretstd mm e f:w valees of
ot} e ik 1 W R'= o’ozmS ot

R ()
ET\J e RTS [’bm bz sl ( “){w
g, ddTon. ™ Ll o

(WAL \,o v -U\ﬂ N 5’{ v et 2]
vt ol &f & bt @ dimbiveds Y ‘*‘V‘jm g

R vt
phth oy sl OJ IR 1T R 3o

4 | ‘7vv = anrj
i ol

‘4‘\

; Tfumw&«kuﬂ ST 13,177 aﬂem Q? iﬂlm/mww
f ol N F»w,umb 2 )

g'ww'&n of /u‘A 7 .'uiﬁ : EaRE . Hhe 8 ‘VM‘/
.t chumicl pofential of e ST < ' i oo
skt A » qraafin lwfﬁc choamical ‘»‘Wm i
AN } '@,J - ” 4
MMM cHhaw B. &"e\w OA’MMJ M ra’ R

and  al il bt
o the ,ushd;wu Mdt LA Otasts il i |

e the
c,(wwbu-oL YQ&M 9{) S Me"/""“‘ »

e Tt
Joriomss 29 A

/Ul = “\ ,' ——"""’® | »
I sqpilioedum - W‘ﬂfwsw o i it . ond Bt
e (w(uiww b frT o

/u ity oY {a pATT) .,,_7}. L
’fh,b (,l«.euwuni pufwlw.i oﬁ e ﬁb}"mffﬁ“ A’Mgﬂ\ﬂ: :

Scanned with CamScanner



oy d_/is ,

S

;XH /CO'VV’}(O‘W\ —r d‘T O ‘
: (ram_ s

SR D
"'w’m‘m‘ As/Un"'
\/)ia 2 M

. (';)}—l\l) e RTAM?L.'
' TR \ I) '

2%

‘ W
AQM fl*,) T e 3!3 ;g /bﬁfﬁo

NP

- ?‘_(.‘_._.?,_,f_‘."-:r,...‘._‘_‘ s ' 7w RS T

""“M\w@' 6 ey HURY S

dM,vldf ST e m

Jils e ViU ' PMY W] foun Jlvee,
el ;

é,o\@ ‘, R'.\'n')f{-.
0%

Ao o Al st ‘<KL T
iﬂ”(l ',— L“U 713) = m AR,

‘_,’;f—\@”; ,M _Ww, : ’3(2 .:: .__—»-«—»w'"”“‘ ;

Scanne d with CamScanner

(9#‘) 4T+ 35"’")% o 'f(”‘i/\‘”’ '
: g ‘ - R

e

g —

,‘-? e



?“I Q,) > TTV. """XJQT 'm, f?'r_,,ﬂ-,)é\)‘?} e

> T Ve mlﬂT ,_._.»/—@ 6\””” :
o, e alaly pduion, Bhe datal WWV”JNMW

i y (XN
Ve ATRA ‘YIQ\)‘A ~ Y\,\/ R g

WZZQ B e i o i, o ):-?s;f
v\b\ ‘

caats el ehha MM\/L!{,UW he
vwr we o twikE, vab Bf

TV.:’ 'Y"LRT

Voul_tioll, oy o, AT solition

? = = e o
.C\(h\g) \aw Staau/a \J]/’\A.l,/,":r/(/\.t W}\_ﬁ&l{, KO, QTAA.LLUJJJ
dimadnad Aubfance ool oxwd” Td L ds enialid Magm
o R Ao, (1t amd wl. Lhe Aavne, Vi
on Jhy Jw{.uﬂovu', : ] B

TRV = AR

o
eV A ‘\/"_YRT ‘
W-mmmumwa CU,MMM
Wmm&f Mol Maws fa(ww/ erww;w
mﬁfu.cuxnwwml/j
N(LWD \/w*} Hﬁ% oquotion,
7T "’CQRT ; :
s oz
,%77,. (Mw \)RT ENET G |
MM 50,2, J.otl‘\g, m\[ , I Haamns oLiMlvul
SO \/Ui}um T pp MWL M%M ,\q w\mm
@ s M&u” = ,\,——f->®

‘%a @ a\,\,\hp. uvu,d \/ a&kbf/ﬂ’\‘h/\ﬂz lea. Mla}cwﬁf

Scanne d with CamScanner



’.

nenevnlalite metuls Do She wraswemnt” ai Ry s

gdﬁ\he‘& hﬁow,\, Vaphuk - RW,LD[\JD(L\A oand e peasqiss’
. : s &PM P -"""""”‘"q bt T i ' -

. ‘ /»U(‘\.u; . cwi a_,vigew, .A,yhdﬁm A'N M\&tluiﬁ..bd M".M\.
nvodEl Bt Bty oohich dn cted “q..“ o bl
 etmbhone Al b hotlom, and Lo mesed b plote m@ |
bl oo biakpos A0 Bk enlbo /A“W\m i

, b

axilaped mawdm;aﬁm" i snpenatdl &
\/U/\g’ WM ? ' ‘ !
4 A, B camsin, Gally,
O opdus Jo e b (e D it
ke ﬂ T2 » H/l b?
T MIS T ow W
i .

Scanne d with CamScanner



m\mw\ Ao MAM 3 am s

%fﬁ.awwmb‘mﬂm e

Aow
:WQ :ﬁ) }ijwd T are mW\'»%M ‘aw

o tIUL qvini| UA\W\

(vm)mi il dhe wm\ r_m wmw |

Scanned with CamScanner



"-Au \maed,

X /U__,p—lf-{\’lbmm
o ‘ YJMM\, o J\;,

~ey

it SRS 34 )

v J,J.IUV‘
\ A/ [ )8 &
N a[ Ry ed o Mj P U~ Tl

S e () D "'AH"Q7”f“’“'fﬁmv

‘gg \-U«L 2ol & fanal

o = HY

o2, CTY ) _,dp QTL«A{P)._ @

¢ Ck)'{/“"(-l. -roo U\.f- \[”“r

-'r i i v

L

,Jtm,' ru.n.xL m!umx PR e
%T St \\fav\{—'m s M’»U.tiﬁwo(‘

g Ly oo Tl
. o ’”&“«b wwolar szwuﬁu

0.: a —_— }@'M

‘aoe d/_,t:
oo TV o tbu.r

0
vi

\‘-‘—)

wv;q@ i S

d)Lb'aaL\ MLZUL Vbl.www 5‘{

Scanne d with CamScanner

e m

T

EEITH



T
D ixw \%\ ﬁ?'mu'&u" |

l<k‘“

Aol e ey

:_i:.:: AN u.’: (&\\\uhl( 5 “\u‘ﬁw %(mﬁmtm Do Fhe pus el {
‘ "&“‘""‘me B, | fL g e arlnlio

aill ’7“"{

JLLU"

watawbitan e ,j AR r““‘ml 7

""\J l\x@\(
oy, M“ sdwadic possoce. , ﬂ“ /“‘{‘w“’%

oAy :
B0 e 0 ol i gl

bt
! "\\0\'\ “\\:’\\ JJ\ c!(’\\’)"‘l.‘\ at M\IE'(ALJ C\\\,\lﬂ'&l{ﬁ v

A ll\ ¥ e
Py r S Aan 11
\ﬂ\}b ‘{r'{.lr\'h.\(uth E" O (“LM] fc‘Aﬂ o ,_.,H(. ic.u,[a.’!.[. :
"y :

-~ : ~":§¢‘-‘t

l f]lfuia; _tl’t't.\\,E(j PR . St Ate Atch r

}\“Lk acbug | C] ﬁ '

& f

’\f lf’\hdum L bl g f""‘*l’
1%, ) e I \) ! _&é{,__.ab.mrrd ) f&u-r‘t""ttpc(:&

Erntrdi e~ At
&D(li‘ﬁ )L\:\‘Y: T8l a Lq & O -Lgw wea bl ‘"" ‘UCQJ\“

£ V“‘\’C‘LU‘-- CERUNS. s wel o J}Tl)/ ai“\m MG PALMLULE o

~af o ; he Vapel:
(J'S’{\b\‘ a i -valatide A&Luﬁ 14 added fo o ;L\ hr

A f g Lo
T ERMUNS G}‘ t{u tl PLl d JA decoer 1&. H s, & “Mt ‘

. Af\_ct\ttli Lo o [\UD\QK 1%\ l*tc\:U-Ut,c an predare *tmr J,K ‘;rf&bm
A vl T ‘
.LW vtbr.,u‘\ﬁ atan LL'LL(. [/’L(,MLL,"_Q, , s o l

ff,r\(\.l’ ~l,t\{- 'l:a(.\‘:‘ﬁa}ﬂ ‘,\\4[:/ & a ,AG[LbL.D\'\ ;)-LU [Cd A
A0, 4 /{w.m& as

ACEENTL TS E_C( ovelAd

b C b
il\n,\,x Lt\g LA&L«, B&fv\\ g 6? JN’LLf »olv W\\ '

J P/LE’\' o LLF\V\ ﬂ(’/ & L\\-l

| g 2

Npe  sove common Mapid e varialion df VTM

t)&mu.uu, il JJMT l'A. Akoum dsto “"“ O“

-G “\Lud CULUL

M(Lk ,,m,\lmﬁicm
ot W\‘\;mushu&\ﬁ-’\

. WY Muﬂ“‘ﬂ

Scanned with CamScanner



M A i i s

¢ A caled el ool S
' Vhe Looarns Af% h:fq rffwﬂ‘ mw:aw/ g.v
ST b et o i e

R@u.\\ 'S5 Lam

s
AN %,me /Bﬂm

CdLLU\«_)JJW\ %"

Scanne d with CamScanner



» df) »:‘ ’)_. FARE SN}
: x nmvw

“-n. .m,u

i : oL V\\}Ln. Bj i ”,> j
- 'o.b‘ = i R C 2 s ¢ ( o M

R ~.o‘ Mn>
_ﬁ AP P ""clj]f’

dax kmc\vat a‘ 1’“”‘1’(‘
P’ and M, ww W{“"""\’

o fe
AR

> Ny
_\.> AT, = Ko 2,

-y

U, My =1 wle wldd A

AT, = Ky
bhow Ku b (4 Lv.‘wq]'&&\’ w2 U;v/

' m\\/m[. Hﬁgm }i’&“i the boTl rm‘,t\' (,o'\w‘/

T Ao niktons, | cevinkial o e LoTLMO -Yw[”

w\w ek or T D Lo ‘:}f m o
ed? m ’MJQ :

oP IR \/Y'D\.VU'L‘ ‘

¥ w,
A’Yh = e X1 e

e : ey | 9D

Scanne d with CamScanner




et w ae, |,..l

‘ ﬁﬂi\xi)\r\(\(\.{\ A, Jk\'\ a;,..u ‘ A p){q, ({2] oW

1-.......-........ s
ol

i

e i A5, - § o "dw’“r wie a5 ot sl
TP T;ﬁUil_ftwﬁw BB
e, o R R, L
e TL‘W\ b

il .‘ o . : ]
,QJJ\ fj By & 3 Ly A ":“\i-u .,*. L,L’h‘li! e ‘_\a(:ii}

YQTl‘ L -‘)

l\\ J-MY “ g l\(gﬂ'\\m,(_um, 5 A% .UJ_-LQ,» b% ,-r;&_\q_k a..NJl_, L‘I"Ldl i

.‘bv \M(J” ooy ;.A{i\a~ e N
" T e o (‘”ﬁ: - “ﬁ)

w’ﬁ, ,m,.h; (hR
——'g— ( 'T. Tb e
\A’\ T', m«\‘& "ﬂa ang. W;&. wx.u.(,bu ch%bu\flr -

"‘p” Tl, T, 7= -’nﬁv’

R-mesj T ST AT Sund _f;_—_::-:ﬂ‘ i

A, = ol Jdiow e P 50y Ac\\/&vxt’

‘l—’X-L o)h)ua, PYRRVN W{g_ %W:! 1 B

o‘“(‘"“g" *:”i‘%"’ %\/

- R (1= %) £ =%,

= Mg g\ ~ T = AT
: N

b W R '
Ty = A ~——p ;
%. ATy -—’-B:{";”‘ @

i 0, owd nL.m ;tm, A= T Or 3? B et M]wf'

e W ”‘f“*‘“‘@ |

4

~—.—.——~.—4.
=

SRR i ﬂ,—%“fn‘; N ™.
Wéw M - waw% LuL CJuw
e S

)

Scanned with CamScanner

( .m--'*iu\ SRS R S ' F U/\', QJJA'\‘ Df.ﬂ. \19‘ ’WH fal’ﬂ{,: j
‘ ) .X‘ s,

',-f"'\'if‘“&*"‘k i, Ummflm P % ﬁ«“" Va rmn ‘mmwu it o Y8 2 Jf['c} g

Pt
vy

e s seci s



3Ll

CIJ/L/M’L
MR s
: g My ey )

: 5 _bn-' AT{Q e \({,\N\

> Ky :\'_EXQ,::LOW»T’

ta
ek @47‘5 :__-___ﬂju o Myx ! 6 A
kQ,N| U),%N’—
Y KT\,"’ 10 W
5 Nzwl /
é(,'d.\(')‘(ﬂ; s :_0 M} 'YV‘O\ MM b5
3, s %o\VW‘\
g wl_m 0-? (uLuJ_b divsol: q .
A v Co,- i
Nore, , _Cp_z{_. weolLs &% /wl-ulb an dbAnlVes w a ‘5?
&D\vw\’ :
a YW e 'mx C‘DL
b . : = MLCL’|
‘ oo x o |
‘w AT — k, — 2 .
: b o M09, \

e T A i e

u&uw@ ”f W\m ﬁuk/_,:t,ﬂ_m Wﬁ#

: "’Lu _ ) ﬂu}m{w_m cam
"_ )6 w&uiww%g m—“\- ‘
T AT = Kslmwvg e
5 Elp : T Mo % Q9 Lenbt
Sl T

Scanned with CamScanner



«&Luwa&:m 8 Billing pinl ghovedion s

O % Louv\clc\aw o' NU-M"L" sy v : .

& i Mw?r—mﬁ he il ;”',{‘Zﬂx A b
eeddf e eoluilion A 7 d? ‘
msw JM e /hJVW\“ O‘Md 'w /M"“’M

B ashidn akae &
o Mm M L\olﬂ» W, totuwtdoutwltor&f

m/m\vw" A W"_
Mm Tt
mm T e J‘m
oomn vl s wwm ol

"l r . mﬁhﬂk A

'jiww Mmmm"”\f‘wmﬂw M‘ﬂfv
s afgom | LEW NN i
A“q iof Mm;qmd gl 1 S0

“ﬁbfm /ml\/mf,,m W‘M"sﬁ)

-m\vmr M L;Lc»\wlﬂ-@ _
% rww Wmqu\mmawu

| s ud Tmy doallos

L :.,



Hot vapour

- B
— D
-Zotoo- A
V1 EEH
Pure solvent :El
| Far!

Fig. 9. Landsberger's boiling point apparatus.

Scanned with CamScanner



i |
%O Cattreell's u\um . |
] ‘ SR !
A “Lhe, p\r‘M@ P JF Ll e A cih 22 3 &‘:'i
o el T S G

A O oms Mt qander i s

v Kl ; s
A szj P ke mi praee (1 |
E o i b“” for S
Wigptd, mm;tu Bl alants ao«vqw‘rfww“" Cs
| %LWM Vm)muk— oven Kb bk ”‘M ;bb;:
'-Miuammabwmwdﬁd ‘Ld
el ol e o W“@ =
s Bhe  vapwwr of S aclvem|” A
M i Sl m.,twu and m@ﬂ& ek "Aﬁwv |
m bw@ el of | m‘”*”‘r T ot .
e l,o. e /.ooln.d ond  a w.d ‘W‘“’“"‘& ‘Sf =
Ab{ub. odded ond Mmmmtm f‘)"“f_*gf
bmm on Jhe  Redbon :

VO‘WM_L mah;hmm wlid di Ei
:UALA-OIVUV\IMW\Qbemh‘DVM\" Mamiwu«mb/iﬁlmw

Lam b0 <aludalZd, an—on ‘. ‘ ; i %’"‘M

; , \aLGu,U.u\ -JJ—\Y/O J)o'n“kq row f&wm UML Bou\nQ ram" elevalion -

WSR-S

T s

Scanne d with CamScanner



A

Thermometer
(

giny

-—-—b—

,E—-——Condenser

F J

=

JV -

T

Illllllll.lllllll

-

‘IIII IlllllllﬂllllllllllIIIIII'""

<t— Inverted
————faf-———-- funnel tube
E_-—---f=i-t-to
St # (i
| ey = St |
E_—_——7-=N_-———~— Fragments

472 3(- 52 Wil of porous pot

Fig. 10. (a) Cortrell’s b'oil'ing point
- apparatus.

Scanne d with CamScanner



E”‘Mﬂ? Ef‘wf r“:i

ﬁ»\u_nbm& omt’ an Hee tﬂmy&nﬁ-ﬁ‘w
i ~¢M~AM od \ll_cv-u.l
Afn.l&a 4 & nuktm% AL

; s «ovu%ww amd owe Hhe Sows
‘ Lk Ty e T
X \r : e /m‘\/b\/l" T

Vapueer presacery.

Ay L — )
R T L
we heat 3? ‘“‘T”do V o"g' o
o To

AH‘F rAT(:;X J:

Lm A

Scanne d with CamScanner



b L T G T il {)wwfw &('1
AH{'*‘"(AHS;" A’Y) : ?F e R
el Cpanlvemtl i ' :

: ﬂ"" ptbli;'w’ AL ,,U.,LL:..LL,.

’IT'.:'-TD '

. k ., ' "r‘ : Y '
it L\A.——fi— o .__-—'E‘A;iH ’.’X,,d:-]_-{_":: L @ !

»oal Fl —

J},\f.

Ct}(%

I\
|
g.
TG
|
o




I u;, e e
i ' 4 ﬂ / dJ.aM‘i A
ﬁ (4]7 L(} ¥ .ﬂblull 6’) 1‘/"15‘0-”' whON | 1 »
»-% 4 M e,

o /’DL’\/(’/\A" % I(A), b‘..-é/"(’ L % | 5

M _ 2.

Tp{ /"T ,4.; () ° . _,__E{Lf‘f\ rfﬁ ,-»——50 %
e 5 £ AHﬁ{ o P& )

‘Mu,

'L

e Wi M\”’ b% | )
= LS ——@’M (ld EE

= 2 Ungn 3
| Q‘»w, \u.a MM,/.’ p—[; M, \/-“’)L

3 A'T{ kg

Scanne d with CamScanner



o WJU‘?M; ,

ARy /
}1 S ‘\ILD’{ é namal) ["’\Ml}ﬂ w1 amt: ’Cmfm‘p ___,-, I
.;7: i : » A/u‘ = d}Ji A ; . { r, ,“)
3 RPN b ¢ /u'
\ ¥ AR Thoy= f’.) an
B s ;-V(u T_+/9p|> ¢P-—><N
ok L (2R
: | : Y (QTﬁ 2P it b
' JW fMM‘, p; df =0, ‘&0 vl gfol F .,——‘~—~'7@ )
sv ’aL'I = - :
d},(‘ = ( = d‘f
/&W\\xul ; ' ’Q.,uﬁ ’a/ut - dr )
dp, :( '> AT+ T i
oT Pl

waf f
Dl = _Fler () e -
| o 9oty /1 """*”W el
;i ~ | dglul/ﬁ ly~ A»OL"'L“”WJ
P o WM
| T

£
.
&

% Son om idaal ssbilion i
: Cdpl o star s RTA WA ND)
‘ T T A

_._S dT = -~ Sld’r._{: RTd.\.M"(‘

(S it T RT d e

“5 A8, 4T = RT‘“’"“L Zit

| 9% ; dm‘ @H_«g e 4 o
‘JM@Mame %%mf

Scanned with CamScanner



/”‘l’*[ -'O T TD

 :\ o Dt o s i et il o |
Acuw-««\‘] daf  wesl wﬂa,lm c’:f/ }Umw\ th ol on i

EW% e

oAby =, T 'T,(

Scanned with CamScanner



v&Jman»Qlw\,

L‘Jb . ; ; . . ; | |
D\tr:\“i_._ff”’ eew ‘D*% 2 &%r’g{fg |

e Nowe, i N
R 0 g - My x(o,
-y N]_ e e R—ro M %
sy 4Ty '
R'Tc M,
K = 'M—f
P K= S B [ f A’F*} .
éTg '.
. B ﬁ
%Nlr i _,a’”xlmaWI !
AT _ij__'_____‘, LR |
, — s _
o :
T . kao Ure vielrse JHF AT BF ;’
I 77y gt ;
V@\\/wkauwd jt d.? :
M@ﬁew) Mg o ke

e

Scanne d with CamScanner



()

* Fa
u&hw\m:&;m 3 h\m r“" !\\m{ .‘.;\i,u_,w\“ 1

e
» \ xt.:,.
4

: 4 N e e ke 5 a'\ 2 \' } \
Py ! BT YRR
2 \Q‘ ?3\ \‘\“‘\\!‘\‘ v\!\u\g\ ;‘\\ s \T?.‘g’\gﬁ\.hn_ AP ;_H,(.‘ : ,'i, @ b V . {\ \

Sy

\J

" - ; e 3 A . B o R Y |
Q““t “i \#\“:\“‘. N ”'-'ii.\if (i.”\\b.t- i‘\ ‘.U\\ &\'\:ﬂ\" it\t\_}g&.\,. D) i AR FOALML AR \l M
a. "“"N_\{»’; @R d\,\\U{.t\. ,,('\\;.;\ SRERY N Q[(T,q W s ,-,,\\‘_5?\“\ N (‘3;34,- Iam ann s

\‘l\bﬂ\: h\‘(\\‘ i\\\"{ e At\‘?ﬂ_‘( N da i"“\\ ,‘\”“ in u\t i\\ LERS \. \\, ‘\‘,\ L\ '

]

A _T.\‘\NJ ke AuNRwh A ;“f‘y\s' Aokt ol }‘\}\H\\ m{ 4

\ ,
{\{\2\ &g L : ié\\{tx\\ b "vi" 5.‘“% tike RS O ol \“ .‘\_uh\»\\.)lq
d { h &N L] | «\‘lil}(e
s ‘MLH w g tolde vl OV XU (SRR T PR *ﬁm'y\q e

% 3. . A N ) ¢ ‘ o 7 l\Q V“'U‘vn‘
t i LN A - s WAL wUL
Tv;\ ST i(\_\\f .\_l\(\\‘v w @ -Lh.‘(’_e} “\\ “( ( {\\ \\1 } \\‘ 1 ,

!
1

;’\;\\Q d\ -

a

% 2
, P ad i W
}n'\ ‘L\u\.msx : m\\(\w‘ f oo t\\.\ RIS nt\\\dt\-\\ Ay plades

. » AN A . ¥
Tt A and  weeltd arlin \Q ..'m\xlmw‘éxm A\mm\q.
L)
of - 27 b

o
¢ '\‘\\Q‘ . '\b,\.\.\ »
% N N2 C.L\'scx\q

colda s ol walacty

0

N
te e Al w

o bt gy odual e Yuq abeuf,

&‘:A\k v & esud Sl i 5 q bis e xv“ v
o - : \ st ¢
R and  ~Lhet Ay exaliiny Mlata T ! &
Arpartal -

e a'.)i‘l\"t‘N\\ g

. o N ) e k}n \\u\ ‘q ' :
RPN 7 AN UM KRS b \q .‘ ; l(
ot AL b

e @\\
; Nihe A W e
: SR 1‘L (v NPSWUSIE A ST S 16 addid 3
_ ; Loy ) RIVINDE AN : <
- i Kl Pahdt Ow\(\ o i B (\l\h\ o A T “captult MY‘\MU {ale
Ak G VT T LU 2y W
d ! l/ !N 1" S AN ,&uu Q\

YN \.th NV
F A \,\.\ l:u\LK
L'l,\c QLD\lQ A X N it
r ‘ '
i )
ok e bu.u:( aw
b LL\D & MAL)

: {2 Lo,
0-'(_’*"“ i

5 ‘,“ ._R“K mu’““'"' ’{')“ 9#}«\\{, ‘m}w\“

:’\n’m«‘-&u 00

ST T s R

Scanned with CamScanner



7117

EEIRRRENRRRL

| E A

ssassesn

Fig. 12. Beckmann’s freezing
poi_npapparatus.

Scanned with CamScanner



, LY\ ‘Re f\n‘\\‘ \\l\\\\s , ; By RO ;
SR .‘__M { ‘ ) 7
SERES ) ‘ l(l’t NALAQLD
,\ ;h,f & '!r \u“,‘\ Ly l,\¢:{1{§ d b\““ g 4 [l‘,{\.n\,m x.\q !‘\ A
5 :‘.- o !‘._ : ; ] tl ) v a‘ U‘-V‘ ‘
- \i‘ \! ks i t\'\* ‘\ \'\\‘\\ “ﬁ\\(ﬂ‘{'llv '\0\;\ “{‘ VAR L\é'l ] l‘ d\ \N\Il"“\ t\ .
AT X . ¢
AP ""’“\. .th._h‘

‘7 a X
velra “{“‘ a4 '\\1, b vkt 8 wanlal oo Keaalen i
d J A r Az'-snn\\/ﬁfj

“h (\‘.‘\-u A

wa

2T, ¥ K ik, \\\\\ ST u\@,\m " ,’§ wanlts & w

Hiy o b %’tcm’
(S XCRN | \\,} R Earens ,\,\0 x ; _“ bl L hn‘\\ ¢ el o »
t A 5 A mww ‘

: “’“‘" LR P At na .,t,l\‘ AOAWS. 0‘“‘«(““"“‘

. n«u\s \a.
Al : ! «* " rM.
g o il “0 of andie  Invaene e "“ % 5'

N
ot

‘ {!ll. }uh&td -

-I * 3 (\ i C\ \‘3\\‘ | t"x (NTEY . [‘\Q B{ {2 %‘ A\ r(‘ A

LSRR S § h} &\\{L‘\\ (\\(J Ll\vv\“ E’V\\L( Q‘L ‘

A &wu\“ am_Mv\\ Cpomcteed ,uwn N”‘* R hmnt
badicod Wl o Jlu»u - t;\al.l{!cl Kapillany -GLL ’“"d i
el i s e it alew oo 0o fesegi
r‘"‘\"\ W rLL\kc Arlvewm| "y M&m O.VM‘M‘\ a0 bl .msb_LLu
Lhew addaed Je oo Wonatim awctin]: @fL G gt and The l’—”"
o heatd G th.‘\nlc Lo A, mﬂlf w
Aesltd & qol W ooUd PR m(hm M\A o wioill ol

W LLKM, W, casphllisn h,»hm I cLL\Q)-‘,w\W\
\x;u\\ M\agv . rfj\u.,, G- Q Gizl

L:& asutiel Alhw%“‘“mb( g Bu[::d‘
(c}wu Lv.ULL xﬁ‘m‘ﬁbwg ! &lraamum

-::{‘;_E Van't Ht\m( ; ’r.hmc\ MM.M‘ &Aullo

Q\’ awn wClM\.a,C('. vwid.. l@ :

.U
A

#

Yy

® Avsociation : Assication LR rtw; ashin Ao B

e avelondes of MR (TN (O, ous Az(ullow

‘ Mﬁo(ea.l(’ «G \f LaOL \éw.l!b . "ikkw e ™o 2

&b%&\u& w\euiiﬁ - v\h&hp dtasa pmd AWasgin 5(1
. o v»ttu. mum, , b zludiew a& q Tmr
‘ \’U\.u. A &WM D& ‘g pewl” losee 3
:ikm. - c.aLuLLuf/ am, o U \'Mm (\—ﬁ Am»ax.q‘mlw%_

Scanned with CamScanner



; | i
thd LM.OROW'LLL_. aud vw ;

At wdd o baxtvy

S aple
I e Wiiaia 0 i
ne S S e

‘rdl\n M\a-’; M’ s
o 118 'i-us\'u.ml. A;? |
W Wéimn—' :

R T

CJ‘M;”‘ ds\:\ M)\V

il S

,&l:'.)h [ U: d.tlew bi‘l-lo . rl.ug, Aﬁy\/

i (cu,lda , boaty oamd MLK) m ,Nv‘w,'

Nett v s

T

‘ @'\ ﬁifnod oliow

. yraa yts Pt

(e ca,&‘n ar Y

Scanned with CamScanner

g v ‘ ' 02 OH) .
€0 * |‘.Q‘,‘ \.g* b&)f.m cluM,(Vb- CCH5 O¢ 2

E‘: ¢ XY B ool W\Q,A-QLU‘U'A.‘ % L0 Uq‘ JMJI:E:U
Q o, dhe Y ux‘r ‘n u,w'l‘”j‘L il df

i

J



K e et A omsperadin Ty .
PR ‘ ke
s T CREREER T o e v (e
e e . . omeralad @ho L "‘Q'LVC"’ 5 | 1

B e i e

°

gt 1 Q, Novmal  maslar. wrasa
S Obabied ansplarr e

45', o '*“**—’u
.TM'M'U«Q vm,f,n;q:b.wopm,?““‘“‘k'

O@ 2L &’r/ Ai%ddam :. '

e 1 el o wolls 1 sdeai U‘f\-lva.lhd e D'jat‘ .
o el et "f St
-(ft‘ o, e b dmr.u.a-s{ dVaao datiew

Treta s KT e i

4 a.ﬁm
-‘tbal (‘€ o-h/u/l GLU/(DU

@ o<) £ (a()—&o( -—l—trx,

Scanned with CamScanner



T Wi

 Lbasrased Munonwm)

s I A K-
Mp b corvad §i.
_‘9 M I - &
2 My '
[~ — Mo-
g o8
M

Scanne d with CamScanner



