
CHEM 25 1 Exam #1 (80 pts) Name bwd -- 

1. (8 pts) Rank the compounds (A-E) below in order of solubility/miscibility in water 
(I-most solublc 5=lcast soluble) 

2. (4 pts) 25 1111, of water is miscd with 2 n11, of Acctonc. Which. acetone or watcr is 
considcrcd the solvent'! 

hc\.L 

3. Using the solubility data Ibr thc solubility ol'sulhnilaniide in the solvent ethanol 
(boiling point 78 C)  is shown bclow. Using this data calculate cluestions a and below. 

Temp Solubility (glrnl.') 

.25 g1mL 

.20 gi~nl 

. I 5  glml, 

. I I giml, 
0.8 giml, 
0.04 ginil, 
0.03 g! nil ,  
0.0 1 gl mI, 

a .  ( 5  pts) 1 low milch boiling clhunol (78 C) would hc rccli~ircci to dissolve 5 g 01' 
Sull'anilamidc'! 

b. ( 5  pts) 1Jsing the anloiint ol'boiling cthanol irsed in a )  above, how rni~ch sulli~nilaiiiidc 
\vould crystallize i f  you cooled the solution to 0 T" 

c. (4 pts) 11o\v many grams of s u l ~ ~ ~ ~ i l a m i d c  coi~ld you recrystallized with 8 n ~ l  01' 
ethanol'? 



4. (6 pts) Circlc thc solvent(s) that Bcnzoic acid( ) would be soluble in: 

5. You have the misturc of A,  B and C dissolved in ether and carry out an extraction. 

\, 

You Iirst add 1 M NaO1I to the ethcr layer shakc, let the laycrs scparatc and rcmove the 
1 M NaOl I l i o~n  the ether laycr. You then add 1 M I ICI to thc cther laycr, shakc, Ict the 
layers scparatc and rcmovc the ! M HCI laycr. 

Once this extraction is con~plctc draw the chcmical structures that arc in thc ethcr, 1 M 
NaOI I and 1 M 11C1 layers. [3c sure to draw the chemical structures that arc in each 
lavcr-no[ just the lcttcr that rcl'crs to thc slructurc. - 

c) (4pts) ! M 1 ICI laycr 
- ..3 c,3 

k9 
CN3 

d )  (4  pts) li'you wanted to precipitate out thc con~pound in the 1 M NaOII laycr what 

would ~ 0 1 1  do'? h g ~  6,  c \ .-> re -Cb,ih 2 L,+\ 

6.  (4 pts) What \ \ i l l  be thc consequcncc(s) ofrecystallizing n con~pound in water but 
adding watcr at 60 "C instcad of boiling (100 "C). (Assume all other parts of thc 
procedure arc done correctly) Circlc all that apply: 

l'he product would be impure. 

&I 
K recovc1-y - -0 hy C h  i i \ d ~  6 ~ ~ 1  A bdY * 

C )  Will cool down too cj~~ickly causi~lg bad c q  stal lormation. 
d) Impurities may co-crystallize 
e )  l'hc cryslals may contain an unpleasant odor. 
I) 'I'herc will be no consequence in doing i t  this wa j .  



7.  Shown below are two graphs showing solubility vs temperature. 'l'he upper graph is 
the solubility of nl-toluic acid in 3 solvents; methylene chloride. acetone and ethanol. 
'l'hc bottom graph shows the solubility bchavior of benzophenonc in n~ethylcne chloride. 
acetone and ethanol, llsc these graphs to answer a. b and c. 

a) ( 5  pts) List the solvcnt(s) that you could use to recrystallize both 'l'oluic acid and 
13cnzopl1enone. 

b) (3 pts) For Bcnzophenonc lor which solvcnt(s) could you say that i t  was "insoluble hot 
and insolublc cold'"! 

Graph for m-toluic acid 

, '- ctll~lrlol 
1nct11y lene chloride 

Graph for b c a ~ o p h c n o n c  
bolubiltj 

(g1111 I ,) acetone 



For question 8 a-c, refer to compound A shown below. 

8. You dissolve 0.5 grains of A in 2 mI, of methylcne chloridc (CI-I2CI2). You add 2 ml, 
of' I M IICI and shakc. You let the layers separate and you evaporate the n~cthylcnc 
chloride laycr and you find i t  contains 0.05 g of A. 

a )  (4  pts) Draw the structure of the compound that is dissolved in the 1 M I ICI laycr. 

b)  (4 pts) ll'this mixture was extracted with watcr instead ol' 1 M 11C1, how much o1'A 
woilld YOLI lind in the mcthylcnc chloridc laycr: (circlc one of thc 3 answers) 

6- I ) less than 0.05 g. 2) 0.05g or 3 )  In c t 1~111 0.05 g. 
< 

c)  (4 pts) li'this mixtnrc was extracted ~ i t h  1 M NaOl I instead ol' 1 M 1 ICI, ho\v much ol' 
A would you lind in the mctl~ylenc chloridc laycr: (circlc one of thc 3 cinswcrs) 

7 - - 3  
I )  less tlian 0.05 g. 2) 0.05g or 3)  ore tlian 0.05 g. 

9. (4  pts) U'hich compoilnd. C or D, would have thc largest distribution cocf'licicnt ( K )  
bctwccn watcr and hesane'? (Assume the I lcxanc solubility tcrm is in the 

10. (5 pts) A Iiiulty recrystallization proccdurc is given below in which thcrc is one 
procedural error. Point out this crror and explain what is wrong with i t .  Also make the 
appropriate correction to thc procedurc. 

Propanol, heated to boiling, is slowly added to an impi~rc 
all of thc solid just dissolves. 'l'he solution is thcn slowly 

melting point of toluic acid is 1 1 O0 C. 
is thcn removed by centrifi~gation. l'hc boiling point of 



Iktra Crcdit: ( 2  pts) 

Intcrprcl the following Narudin Story: 

A Neighbor asked Nasrudin how old hc was. 
'40' said Nasrudin 
'But you said the same last timc I asked you two years ago" 
"Ycs, 1 always stand by what 1 have said" 


