
ptilMclOuMN? (melting point) ~ ~ D ~ ( U H ~ P ~ A ~ I U : V ~ J L L ~ ~  (solid phase) LLRtAnlUt 

7JElJLH(I? (liquid phase) V O J A I ~ ~ ~ : ~ O U I Q H ~ J O ~ ~ ? ~ ~ O ~ I J A U ~ ~ ~ R ~ ( ~ U ~ ~ ~ U H ~ ~ ~ I ~ '  

Ldaf~ud~J H ~ l f J n ? i ~ ~ l  ~i~H'n?iufouuriai . r~u~a:da~~u~niurua~~~u"~du 
L: 

YflJLHtl? q ~ H P ~ ~ ~ ~ ~ ~ ~ f ~ u ' B J 8 ~ ~ ~ n ~ 1 1 ~ ~ ~ ~ u " ~ ~ ~ ~ ~ ~ L ~ ~ 3 ~ ~ t i l  H ~ O ~ ~ I ~ H ' ~ ~ U ~ L  

2.2 q[GiHPb011HQ3Ub4Vb4P(gU 
11 11 a ~ . r u i ~ n h r i i g ~ ~ a o u ~ ~ a ? n n ~ ~ ~ ~ ~ a r i j n ? ~ ~ t ~ ~ ~ i j ~ f l ~ n i . r ~ a a u ~ ~ a  (melting 

11 w dr: 
range) nnunuuin d.rruimo.5-i .o 'a n iua~~tadu  (impurity) wauad&u ~(IHROULHI? 

Y A t r c i i a ~ ~ a r i i ~ ~ ~ ~ m ~ q i j ? ~ a ~ n i . r ~ a a u ~ ~ ~ ~ n ~ i ~ u u  ~J~:O~UIU\~~?ULLHU~IW 2.1 

A d aJu a ~ ~ u g n ~ a a u ~ ~ a ~ u a ~ a i ~ u ~ q n S  A b ~ ~ u g t i l ~ t l a u ~ ~ a a u a ~ ~ i . r  u3qnB B gn F 

fiaqa~pij f dai.ruiqn:~ a ~ i ? u 6 u o d i ~ a u ~ ~ 6 u u a ~ ~ ~ a ? d u " d ? u ~ m ~ v o ~  80% A ua: 
A 

20% B rjil~ua~waudd.rmau~iu 80% ~a~a1.r A uar 20% uo~a7.r B wari-~kiuatwau 
A' A 
WH~OUIH~?HUR ~hri i lHi i ju~~~~Zi~qtu~qij  f ~ t i ? r d ~ l n ~ a ~ a i . r  A ~ijnd;l LUO 

Y A ddau'%iU"ua~riaId 9:liuriwinua~ai.r A ~fmduuu~rou 9 luumr~iio?fiud5uiw 

uo4ai.r A I~?I~JYH~?WAUP~~URJ ~ u ~ u d q ~ ~ d a q m ~ ~ ~ ~ t i l a ~ o u ~ ~ ~ 6 1  e V O J ~ ~ ?  

1 d w a u d ~ i i ~ d ~ u n ~ d d  E nou 80% voJav A ua: 40% uo~a7.r B O ~ L ~ U U O J . ~  ndiaIRY 

ilnidi~vdJii dqru~qfi e ~ : \ ~ L ~ ~ R W ~ ~ Y O J A I ~  A ~ ( i o d i ~ ~ ~ u ? f i n d o ~ d  L L ( ~ O L ~  - ,  

CM 227 [H) 15 



di 
~QJUQJVQJRI~ A L L R : R ~ ~  B ~ f t ~ u u ~ ~ o u f i u I u ~ ~ s i [ / ? ~  60% A UR:: 4096 B 4 d ~ j u n i i  

A msuauu~nniin (eutectic mixture) p E iiioiigmtlLnniin (eutectic point) ~ J L O U ~ S I A ~ ~  
~ . n d a u u ~ ~ ~ o ~ w ~ u ~ ~ ~ i u l . r n c l a a u ~ ~ ~ a c l ~ o u ~ ~ . ' ? w ? ~ u n i ~ 6  uclaauqcuclrJ~d 

JA " uo~w~unuosls idaud~ndia~n^anisc l~~u~cl~a~~o~~u"~~a6au qruclpfi e 6doii qruclqfi 

;LYlntn (eutectic temperature) 

L a ~ u o w ~ i s m i I u i i n i s d n ~ ~ f i u  ndiaiio 6 iduo~w~dd~:n~'u6au 80% YDJ 

H i 3  A UR: 20% ~ Q J H ~ T  B UR:~~OU 7 I ~ ~ ~ I U ~ O W U ~ ~ Q J I I R ~ K J ~ ~ I ~  ~ G o f i ~ q n r c l r ~ i  e 

H I T  A U R L H l l  B Q ~ I R O ~ L ( I R ? W ~ O ~ ~ ~ ~ U ~ ~ ~ ~ ~ ~ U ~ ~ ~ ~ ~ ~  6096 A URL 4096 B QUMUR 

ms B ~ c l i o ~ ~ c i a i r  A ~ J C ~ L ~ ~ U Y O J L L Q J O ~  ~ d o 1 8 f i a ~ u j b u i o I d ~ n  ms A P:claouVnRa 

~6i.du d a u w s u u o ~ u o ~ ~ n ~ ? w n u a : ~ ~ u ~ d ~ ~ i ~ ~ ~ ~ ~ ~ ~  EF ~ d o q a c l r J i i f i ~ ~ a  f ~ 7 s  A 

o : c l ~ o u ~ ~ a ? w a w o # .  ( i~%fuo~~$u~i  ~ 1 s  A $ 5 6 ~ 1 5  B L ~ J U ~ J L ~ O ~ U O L G ~ M ~ ~ Q ~ L H B ~  

CM 227 (H) 
I 



1 d 

(ilfl~ (no~gaHflflUtHfl? e LL~UC(OLLOU a) u f l ~ d h ~ ~ l ~ ~ g ~ % o ~ n i ' ~ ~ f l d u ~ ~ ~ ~ a n ~ ~ ~ d u  

i?odq~ e-f ) ,  

~ ~ R ~ . ~ w A u ~ ~ ~ ~ ~ w A u ~ ~ I J ~ I w ' u ~ I ~ ~ J ~ ~  E U R ~ J ~ I A I ~  B GRIT A i f j d ~ ~ q o d u  

~ I ~ H ~ ~ Q U ~ ~ ~ ? ~ ~ L ~ ~ U ~ ~ ~ I U L # U ~ ~ J  fiD ~ $ 8  EG L L ~ ~ ~ % ? J ~ N H ~ ~ ~ o J ~ I ~ H ~ ~ o u L H ~ ~ ~ ~ ~ ~ ^ o  

e-d H ~ Q  e-g 

mnuHuniw 2.1 ~:~fluVi'ii TZUL e-g n ? i ~ n i i ~ r o r  e d  H U I U C ~ ~ I U ~ I  1 1 3  
4Jdr: ~ i ~ n ~ n u ~ ~ ~ l c d u w a u o d  20% d d a ~ q m ~ P ~ ~ o ~ n ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ n ? ' ~ ~ n i ~ ~ ~ ~ ~ 3 y n a " #  

~ ~ J L $ D ~ W W A U O ~ ~  40% ~ U R ? I U L ~ ~ U P ~ J L L / ~ ?  ~ I ~ ~ ~ ~ J L ~ O ~ U U A U Q ~ ~ I U ~ U ~ ' ~ U U I ~  

1 d l  

, : ~ ~ ~ I T H R ~ U L H R ~ T ~ ~ L ~ ~ U I ~  ( I ~ U I ~ J ~ ~ U H I J D ~ D J ~ I T H ~ ~ U L P ~ ~ I L ~ ' U U I ~  . - P U ~ I W  
~ $ i l o ~ n i i ~ f l u a i ~ u i ~ n f  1unr6.6 ~ t f l ~ ~ h ~ i u u i ~ n f f i u ~ ~ ~ ~ 1 ' 1 ~ 3 ~ n f 1 ~ n ' Z n  

V Y t: 4 
I G ~ M ~ J V ~ ~ J V E I J W A U ~ ~ J ~ ~  L L ~ ~ ? A J L ~ R ~ ~ J ~ ~ M ~ $ V ~ J ~ ~ T H ~ ~ ~ U L H ~ ~ ~ ~ ~ ~ ' I J H U J  

A ~ u o 4 ~ 1 n g n ~ f l a u ~ ~ f l ? ~ f l ~ ~ ~ ~ ~ t i i ~ n 1 ~ b ~ ~ 1 r 6 ~ ~ 0 ~ f f 1 f  ~~dfl:%Cia A I T ~ G ~ J  

L P ~ J M O : ~ ~ ~ H ~ ~ ~ U L H ~ ~ A ~ I J  ~aH'm~~~~?~~~~:tu'~~Uluni~ISflq~d~onKn~tii 
d -8'1 

(identification) L L ~ ~ Z ~ ( ~ A O U R ? I U U ~ ~ ~ %  (purity) 2 1 0 J f f l T ~ ~ n T ~ ~ l J  7 ( i ? ~ d l J L d ~  A13 

& Q ~ ~ I J  (unknown) a ~ n ~ d ~ i i ~ n ~ a o u b ~ r ~ ? d  , . 133 L L E I L A J ( ~ ~ ~ I O : L ~ ~ U  urea H ~ Q  trans- 

cinnamie acid ~ J ~ I J ~ ~ ~ ~ ~ R H R O U L H ~ ~ ? ~  - ,133' ... ,E o ~ ~ ~ d u r ~  L ~ A I U I T ~ ~ ~ ~ O ~ L Q ~ K ~ Y ~ H ~ O  
nnAoui lAlT63adl~OZLflu  urea HiEI ~f;onnLinnamic acid ~ ~ ~ ~ ~ ~ l T H l ~ a H f l ~ ~ L H f l a 2 1 ~ 3  

4 
"UO JWAU (rnixture-melting point determination) % ~ r ! l ~ ~ @ L I n l T ~ f f  ~AlT$30d73LLfl~ urea 

a d ~ ~ f l : ~ ~ w a w ~ R ' n h u ~ $ ~ $ ~ u n ' u  L L ~ ~ ~ ~ ~ ~ H ~ ~ ~ H ~ ~ ~ u L H ~ ~ ~ ~ ~ Q J ~ ~ o J H A u  (mixture melting 
I - I  t: rr 

point} Z ~ I ~ ~ H ~ ~ O U I H ~ ~ ? ~ J L ~ ~ U U L L ~ ~ ~ J  CIOU.1 133 0g LY~ILAU f f i T s i ? ~ d i ~ ~ ~ n ~ ~  urea 

u d ~ i ~ a ~ f l o u a f l ? d i n h  I 33 '% A I ' I A Q ~ I J $ U ~ ~ ~ ~ I ~  urea ~ u n ~ f i ~ k d  urea (ii~iiId 
r f l u i ~ r t o d u u o ~ n i s ~ ~ o d i d  ~ % ~ i . r $ ~ o d i ~ r ! i ~ u " i d ~ f l w ~ ~ ~ ~ o d u ? ~ ~ ~  urea 

lau#ddaW? h ~ q r u H g ~ o ~ m T H f l o ~ ~ ~ ~ ~ # n 7 ' l ~ ~ ~ ~ n ~ i ~ A i ~ d u ~ d ~ i B n ~  



rl w 
~ ~ r i u ~ d n t d ~ ~ ~ ~ r u ~ g i j ~ a d n 7 ~ 1 r ( a a ~ ~ ~ a 2 n n 7 1 ~ a 7 ~ i j w 7 ~ ~ ~ ~ 7 ~ 7 n n ? l ~  (decorn- 

position) ~ ~ ~ ~ ~ V D ~ ~ I S U ~ ~ ~ ~ L ~ O I ~ ~ ' U ~ ~ ~ U ~ ' O ~ ~ ~ O U ~ ( ~ Z ~ ~ ~ @ H ~ O U L H ~ ~  BJY~~ZHY 
n a 7 u ~ f l u r n . r I d u 5 ~ n f I d  ~ ~ a o ~ ~ ~ ~ u ~ w . n r w i ~ u ~ ~ n ~ i m d a u ~ ~ ~ ~ ~ z ~ u a ~ d ~ r u ~ g i j r i a u  

' A' 
C J I R M ~ ~ U L H ~  ~ . I Y ~ I Z I Y L ~ ~ I O C / ~ ~ ~ ~ S L ~  UM~OULM~-JUC~ w n ~ 7 n u n 7 ~ ~ 1 d n ~ m ~ d a ~ f i a n 7 ~  

rswk?ttri?q:~ J ~ ~ ~ L ~ U ~ ~ ~ C I ~ ~ U ~ ~ ~ U I S ~ I I U ~ S ~ U ~ J L ~ ~ ~ ~ S M ~ ~ U L M ~ ~ I & . ~ ' ~ L ~ ~  



L ~ O J G ~ ~ ~ W  2.2 ~o~(~Io~da~~uufia Wele apparatus) Lflu1"~0~hahbdi2u~iu'u 
A d "  u d  4 ~ 1 ~ i a u : u ~ ~ ~ J i u i t n u a n w m : ~ L n w ~ t ~ n ~ i  (Iaomknqna CThiele tube) 

~ a o n u r i ? a t r m t ; o o n u u u ~ ~ ~ i u ' ~ d ~ n ~ ~ ~ u ~ u f o u r f i ~ n ~ r ~ ( ~ a ? u ~ ~ u u ~ a ~ ~ ~ u ~ d ~ ~ ~ ~ i  

~n~o~nqu~~ciodi~ln 
/ 

A  r 3 - A  I o~niu'lrun~a~~a m3owauuaan ~ n 4 o d i i a ~ i ~ ~ ~ ~ o u a ~ ? u u u ~ n u ' s ~ ~ ~ 2 0 i  (Thamas- 
I a 2 u I 

Hoover melting-point apparatus) L~~~OJUOT~~UI(I~II.?IU?O w~riJiu'ug2~14$iLLa:u'Ln~o~nqu 

CM 227 (H) 





polyethylene glycol 

, 

paraffin oil 

mineral oil 

silicone oil 

A 11 L ~ T ~ J ~ Q M I ~ ~ M A ~ ~ L M ~ ~ L L U U L ~ I ~ ~ L ~ U ~ H '  (Melt-Temp melting point apparatus) 



2.4 I P I P I Q ~ I I A ~ # ~ B I B M ! ~ ~ I ~ ~ I Q ~ ~ B B ~ I H ~ ~ ?  q 

a rig z.r;i n 1 q u 3 ~ ~ n i r a ~ I u ~ a ~ n ~ 1 d n  n ~ . r u ~ . r ~ a ~ . r a ~ ~ u ~ ~ o m ~ ~ ~ n ~ w u m o o a ~ ~ u "  

I. r i i a i . r d ~ ~ d n i ~ ~ i ~ n ~ n o u ~ ~ a a ~ d b b . n ' d ~ ~ n ~ ~ i a  U I ~ R ~ $ ~ : $ U R ~ R U ~ ~ ~ ~ - I U  

woc~opd$nni.r (spatula) nmfiun.r:~n~iiini (watch glass) ni .rumai.rl$~:~?l~~dfi  
dl rl- w a  d ni.rdsJwunerawoda~abw"~\~"b~~uflaiua'ooa~m~~unb~~~~dib~uofipd 

2. ~ + M H Q R Z L ~ ~  (capillary tube) ~~dnai~mad.r:u i tu  7-10 %U. ~ L # U ~ I ~ ~ U ~ ~ R I J  

LI.~:UIIU 1-2 UU. U R E ~ ~ L J R I U Y ~ J M ~ J O R  ~ ~ I ~ D U T ~ ( R ~ R T L I L S R $ ~ N Q ~ ~ ' I ~  l n i d ~ ~ l l i ~  
n ~ d \ w ~ m ~ m s l ~ : L f i u d ~ o a ~ a ~  (Bunsen burner) 

2 0  CM 227 (H) 

, 





w w nln 2.8 ~ n a f u p u ^ m o f d ~ n ~ ~ n " u ~ a o n ~ ~ ~ n ~ ~ ~ ~ ~ u a a ~ ~ ~ n ~ ~ ~  

2. ~ ~ ~ n ~ ~ i ~ d d i h ~ ~ u i ~ m ~ f u ~ ~ ~ ~ ~ ~ f ' ~ ' i b ~ n r ~ i n ~ ~ ~ ~ ~ ~ ~ n ~ i ~ ~ ~ ~ ~ ~ ~ w ~ ? ~ a t  

r r l ~  ~ i . r A n ' o ~ n i m i ~ n ~ n a u ~ ~ ~ ~  I ~ Q ~ I ~ ~ V I ~ O : ~ ( I U [ J ~ ~ ~ H ~ ~ ~ ~ ~ J ~ I ~ ~ I ~  

2 2  CM 227 (H) 



H I ~ I ~ Y ~ : ~ ~ ~ ~ Q U L H ~ ~ L L ~ : ~ I ~ H ~ Q U L H ~ ~ ~ ~ & I  ~ r i w  
u d l  w w  d n. ri~clnou~cln~wfourt~~ni~un~uma~na.jqm~~fi 131 -133 0q Ictuunnii 



hnasasa's i 

I. rda~$w:rfiu~~ur~u ~a~ud~~n'aui i ld !a i f  !?!VJ rdu h r i i ~ r a i u a i f  

Euntd (organic solvent) a i ~ a d I n i  7 &II%UEJI? n ~ . r ~ a u w u I i u i ~ ~ ~ ~ I 9 i r ~ u u T a u ~ A a  

3b~~uldlHirugnlVJl~lH11' u ~ m ~ . r i i u n ~ ~ i i e ~ ~ d a ~ ~ ~ d i a . j n i ~ I ~  
w d Y  

2. ~~WILJW~IU~IGU ~IPIJIJB~~SUAO:I/ i ~~ i r~da jbu~ i i u  100 " a i i : ~ ~ u  

o i w t n x ~ d u  riin~-.~lull)gn~d~aldai'i)qn~O~ldl6 r i a u l % ~ n ? ~ b j ~ n ~ i i ! ~ u c n ~ i  

aua~d i iwn iau r~ ia l~  &wufin~.r~mni.~i~~~uuw"i~ur~~riau 

3. ~ J R ~ ~ I ~ ~ ~ I U Y O U L L ~ '  mineral oil L ~ ~ U ~ N H ~ G  200 "a ~ ~ ~ i r a i ~ q n ~ f l u l d l i i  

t t d f i ~ f h  silicope oil ~IP~$I'cI-JIU%U~~~J 300 "a 



d nirnaaecrn 2 ni~~i~aqtmn5n%eaueawa~ 
V U  4 

Y ~ J W R ~ ~ ~ ~ S U ~  kunun~iIJf::noui~u urea unr trans-cinnamic acid ( I I U & I ~ I ~ I U  

Vo urea % trans-cinnamic acid 
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R13lJ 2.2 ~ ~ ~ o ~ l 5 d 3 ~ n o ~ ~ 5 ' ~ U 8 . J d 7 ~ ~ ~ H ~ 8 1 ] ~ J n l f  HZJOULH~~~  

snm.l&nau J?~qwnqituatm~naao1~~aa~ O r  

m-Toluic acid 109-111 

Acetgnilide 

Benzoic acid 

trans-Cinnarnic acid 

Urea 

Benzoin 132 - 133 

Salicylic acid 156 - 158 

Benzanilide 160- 161 



d 
2.7 mlOun!d n. u. uar n. h~iiGlanaolunaanq~unqu^ 179-180 Oa tiiroicn~9unid 

n. uat u. uiwau$uodi.sarth 9 $u~~u~r$lmnaoaa~? 158-160 O a  asr~iioini~8un56 
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% urea 

0 

20 

40 

50 

60 

80 

100 

% trans.-cinnamic acid 

......... ................................................. 



100% 50% 0% Cinnamic acid 
OVo olr&.I~rnou 100% Urea 

................... .............. qnmqiiu~nnFin = .... o 'II 

0 ~ 6 l j f r n ~ ' ~  - - ............... % urea Lbnr 

% transcinnamic acid ............... 
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