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THIN LBYXR CHROMATOClWHIC STUDIES OF 30 ORGANIC 

A C I D S  ON CBLCIXTM SUUHATE 

S. Gupta, H. S. Rathore, I. A l i  and S. R. Ahmed 
Chemistry Section, 

2. H. College of Engg. & Technology, 
Aligarh Pluslim University,  Aligarh-202001, IEDIA 

ABSTRACT 

Thin layer  chromatographic behaviour of 30 
organic ac ids  on coatings of calcium sulphate and 
calcium sulphate containing charcoal, p-dimethyl- 
aminobenzaldehyde, f lyash,  s i l i c a  g e l  0 etc .  has 
been studied. Farm chemicals: plant  growth regula- 
t o r s  (benzoic, clnnamic, g a l l i c ,  p-naphthalene 
ace t i c ,  p-naphthoxy a c e t i c  and indole-3-acetic acids) 
and herbicides  ( phenoxy a c e t i c  acid) have been 
separated from one another and from severa l  o ther  
organic acid 8 .  

INTRODUCTIOH 

Thin l aye r  chromatography is  a v e r s a t i l e  tech- 
nique f o r  the separation of organic acids,  Several  
new coating materials ( 1 , Z )  have been discovered and 
t e s t e d  f o r  separation. The older  material, s i l i c a  
gel-coated glass plates developed in mixed solvent 
systems have widely been used for the  Separation of 
amino acids ,  benzoic acid, subst i tuted benzoic ac ids  
and eorbic ac ids  from fruit  beverages, c i t r i c  acid 
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1322 GUPTA ET AL. 

cycle intermediates and l a c t i c  ac id ,  e s t e r s  of  
p-hydroxy benooic acid, phosphoric acid etc. Ion- 
exchange th in  layer chromatography has been used f o r  
the separation of tryptophan from an aminoacy1ase-N- 
acetyltryptophan reaction mixture ( 1 ) .  Most phenyl- 
thiohydantoin (PTH) and methgltbiohydantoin (MTH) 
amino acid derivatives could a l so  be separated from 
one another by this method. Thin layers of s i l i c a  
ge l  (3) containing s i lve r  oxide have been used f o r  
the separation of substituted benaoic, phthalic, 
maleic and f’umaric acids. Thin layers of s i l i c a  ge l  
0 F254 containing cellulose BfB300 F254 (4 )  have been 
used for the separation of food preservatives. I n  
our previous publications (5-8) it has been shown 
that papers impregnated w i t h  calcium carbonate/ 
calcium sulphate have a great separation potential  
for organic acids. Therefore, now an attempt has 
been made t o  t e s t  the separation potential  o f  calcium 
sulphate/oalcium sulphate containing p-dimethylamino- 
bensaldehyde, methyl orange, starch, activated char- 
coal, calcium carbonate, flyaeh, s i l i c a  ge l (3  etc. 
coated glass plates. 
cribed in this paper. 

The resu l t s  obtained are des- 

Apparatus and Haterials: 
universal applicator (ad justable thickness of the 
applied layers  from 0-2.0 mm) (made in India), glass 
plates  (20x4 an) glass  jars (25x5 cm) and tempera- 
ture controlled e lec t r ic  oven were used. 

A S t a h l  apparatus w i t h  a 
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ORGANIC ACIDS ON CALCIUM SULPHATE 1323 

Activated charcoal and acetone (E. Merck, India), 
ammonium vanadate (Riedel,  Germany) , benzene (Reechem, 
India) ,  bromophenol blue and calcium sulphate dihyd- 
rate ( S.N. Chemicals, India) , carbontetrachloride,  
s i l i c a  gel  G durd 1,4-dioxane (Glaxo Laboratoriee, 
India) , p-dimethylaminobenzaldehyde (BDH, India)  , 
starch (NCL, India) o f  ana ly t i ca l  grade and f lyash  
100-200 meeh (Thermal Power Sta t ion ,  Kaeimpur, U.P., 
India) were used. 

Flyaeh was dr ied at 100' in an e l e c t r i c  oven 
before use. The pr inc ipa l  ingredients  ( 9 , l O )  of 
f lyash  are si l ica,  alumina and i r o n  oxides. Lime 
and carbon a re  preeent i n  minor proportions. The 
ac tua l  composition of the  f lyash  depends on the 
va r i e ty  of coal  used and degree of burning. 

Aqueous o r  e thanol ic  eolut ions (0.1N) of the  
t e s t  materials were used. 
b l e  t o  prepare 0.lN eolutione a saturated so lu t ion  
w a 8  used. 

I n  0888 it w a s  not possi- 

Preparation of P la tes :  A s lu r ry  of calcium sulphate 

(I) obtained by mixing calcium sulphate (30 g )  w i t h  
d i s t i l l e d  water (XI W) (70 ml) , w a s  applied on the 
glaes p l a t ee  w i t h  the  help of the appl ica tor  so that 
the thickneae of calcium sulphate s l u r r y  would be 
0.75 mm. The p l a t e s  were first allowed t o  dry at 
room temperature and then  in a temperature controlled 
e l e c t r i c  oven at 1100 for 1 hr. The p l a t e s  of s i l i c a  
g e l  0 (XI) were also prepared by the same procedure 
using the slurry of e i l i c a  gel G made by mixing 48 g 
of it with 100 m l  of d i s t i l l e d  water. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
7
:
0
5
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



1324 GUPTA ET a. 

The procedure described above wae also used t o  
make p l a t e s  of the  following coatings. 
Coating 

Coating 

Coating 

Coating 

Coating 

Coating 

Coating 

Coating 

Coating 

coating 

C oat  i ng  

Coating 

Coating 

I11 : 

IV : 

v: 

VI: 

VII: 

VIII : 

18: 

x: 

XI: 

XII: 

XI11 : 

X I V  : 

xv: 

Calcium sulphate (30 g) + act ivated 
charcoal (0.3 g) + D W (70 m l ) .  

Calcium sulphate (30 g) + act ivated 
charcoal (0.6 g) + D W (70 ml). 

Calcium sulphate ( 3 0  g) + act ivated 
charcoal (1 .5  g) + D W (70 ml). 

Calcium eulphate (30 g) + calcium 
carbonate (0 .15 g)  + D W (70 ml). 

Calcium sulphate ( 30 9;) + calcium 
carbonate (0.3 g) + D W (70 ml). 

Calcium eulphate (30 g) + calcium 
carbonate (0.6 g) + D W (70 ml) . 
Calcium sulphate (30 g) + p-dimethyl- 
aminobenzaldehyde (p-DAB) ( 1  m l  of 
1%) + I) W (70 ml). 
Calcium sulphate (30 g) + f lyash  
(0.3 g) + D W (70 ml). 

Calcium sulphate (30 g) + flyash 
(0.6 g) + D W (70 m l ) .  

Calcium sulphate ( 30 g) + f lyash  
(1 .5 g) + D W (70 ml). 

Calcium sulphate ( 1 5  g)  + s i l i c a  ge l  
0 ( 1 5  g) + D W (70 ml). 

C a l c i u m  eulphate (30 g) + e i l i c a  g e l  
G (0.3 g) + D W (70 m l ) .  

C a l c i u m  sulphate (30 g)  + e i l i c a  g e l  
G) (1.5 g) + D W (70 m l ) .  
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ORGANIC ACIDS ON CALCIUM SULPHATE 1325 

Coating XVI: 

Coating XVII: 

Coating X3III: 

Coating XIX: 

Coating X: 

Coating XXI: 

Coating =I: 

Coating XXIII: 

coating XXIV: 

Coating lcgv: 

Coating x3EvI: 

Coating XXVII: 

Coating HIVIII: 

Coating X X X :  

Calcium sulphate (30 g) + s i l i c a  ge l  
G (3.0 g) + D W (70 m l ) .  

C a l c i u m  eulphate (30  g)  + silica ge l  
G (4.5 g) + D W (70 m l ) .  

Calcium sulphate (30 g)  + starch 
(0.6 g) + D W (70  m1). 

Calcium sulphate ( 3 0  g )  + starch 
(1.5 g) + D W (70 ml). 

Calcium sulphate ( 3 0  g) + starch 
(3.0 g )  + D W (70 ml). 

S i l ica  gel 8 (12  g) + activated 
charcoal (0.5 g) + D W (25 ml). 

Silica gel  ( 1 2  g) + ammoniun 
vanadate (0.5 g) + D W ( 2 5  m l )  . 
Si l ica  ge l  G ( 1 2  g) + bromophenol 
blue (0.5 g) + D W (25 ml). 

S i l ica  ge l  G ( 1 2  g) + calcium 
n i t r a t e  (3.0 g)  + D W (25 m l )  . 
Si l ica  gel  0 ( 1 2  g) + copper eulphate 
( 1 nl of 0.1M) + D W ( 2 5  ml). 

S i l i ca  ge l  c) ( 1 2  g) t creaol red 
(0.5 g) + D W ( 2 5  ml). 

S i l i ca  g e l  G ( 12  g) + p-DAE! ( 1  m l  of 
1C%) + I) W ( 2 5  ml). 

Si l i ca  ge l  0 ( 1 2  g) + flyash (0.5 g) 
+ D W ( 2 5  m l ) .  

S i l i ca  ge l  G ( 1 2  g)  + resorcinol 
( 1  m l  of 1096) + D W (25  m l ) .  
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1326 GUPTA ET AL. 

Coating X X :  S i l i c a  g e l  5 ( 1 2  g) + thymol blue 
(0.5 g)  + D W ( 2 5  ml). 

I n  all caaes s l u r r y  was m a d e  as mentioned above 
except p-DAB and resorcinol .  I n  therse cases  first 
the  a lur ry  w a s  made and then ethanol ic  so lu t ion  of 
p-DAB or resorc inol  was added t o  it. After a 
thorough mixing the s l u r r y  so obtained w a s  coated on 
the plates. 

Spotting of Test Solution: Test so lu t ion  was spotted 
on the p l a t e  w i t h  the  help of a f i n e  capi l la ry .  
p l a t e s  were kept at room temperature (30°) f o r  15 min 
f o r  the  removal of solvent and then developed i n  a 
solvent system. For tailing, the  f ront  l i m i t  ( R I )  
and the  r e a r  l i m i t  (RT) were measured while f o r  o ther  
acids Rf values  were taken as usual. 

The 

Distance t r ave l l ed  by substance (cm) 
Distance travelled by solvent f ront  ( 1 0  cm) *f = 

Test Solution8 and the i r  Detection: The acid6 on the 
p l a t e s  were detected by the  reported procedure summa- 
riaed below: 

(1) Alanine, (2) arginine HCl and (3) 1-aspartic acids 
were detected by 146 aqueoue ninhydrin solut ion;  (4) 
acetic, ( 5 )  adip ic ,  (6) ascorbic,  (7) ba rb i tu r i c ,  
(8) benzoic, (9) cinnamic, (10)  c i t raconic ,  (11)  
c i t r i c ,  (12)  formic, ( 13) fumaric, (14)  g a l l i c ,  ( 1  5) 
hippuric, ( 1 6) indole-3-acetic, ( 17) malic , ( 18) 
maleic ( 1 9) f3-naphthaleneacetic, ( 20) p-naphthoxy- 
ace t i c ,  (21) n ico t in i c ,  (22)  oxal ic ,  (2’3) oxaloacetic,  
(24)  phenoxyacetic, (25) quinic ,  (26)  s a l i c y l i c ,  
(27) sulphamic, (28) t a r t a r i c ,  (29) t rans-aconi t ic  
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ORGANIC ACIDS ON CALCIUM SULPHATE 1327 

and (30)  trichloroacetic acids were detected by 1% 
ethanolic alkaline bromophenol blue solution. 

RESULTS 

Various separation@ o f  the acids under study on 
different coatings are possible,  some of them are 
summarized below. 
that follow the number o f  the acid, marked i n  the 
experimental section. 

Bf values are given in parentheses 
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1330 GUPTA ET AL. 

Separations achieved are  recorded i n  t ab le s  1 ,  
2, 3 and 4. 

D ISCUSSIOB 

Organic acids me natura l ly  occurring materials 
that e x i s t  i n  d i f fe ren t  parts of  the plants and ani- 
mals. Some of  the orgsnic acids  ( 1  1) are  used as 
herbicides and plant growth regulator8 and they drain 
in to  water generally during monsoon period. Some 
acids  (1  1) are toxic/mutagenic/carcinogenic t o  human 
beings, animals as well as aquatic organisms. There- 
fore,  there  i e  a growing interes% in the development 
of new and inexpensive methods of the  ana lys i s  of 
organic acid 8. 

It B e e m s  that  a i l i c a  gel G has a very high 
adsorption capacity f o r  acids. Therefore, most of 
the acids  e i t h e r  have very low Rf valuers o r  they t a i l .  
Charcoal and flyaah show the  same behaviour. Flyash 
i s  an inexpensive and eaa i ly  available material. 
Papers (9 , lO)  describing i t s  u t i l i t y  f o r  the pur i f i -  
cation of water have been publlahed. Calcium su1- 
phate is a good coating material for the separation 
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TABLE 1 : Separations Achieved on Pla tes  Coated 
w i t h  Calcium Sulphate i n  Dieti l led Water. 

~ ~~ 

Acid Separated from 
I'?O . 

1 ,  Cinnnm.tc(0) Adipic( 0.9) , alanine( 1 .O) 
ascorbic( 1 . 0) , barbituric( 6-1 0) 
citracoaic( 1 .o) , c i t r i c (  1 .o) , 
fumaric( 0.85) , hippuric( 1 .O) , 
malic( 1 .o) , maleic( 1 .o) , nico- 
t i n i c (  1 .O) , oxalic( 1.0) , oxdo-  
acetic( 1 .O) 
t a r t a r i c (  1 .o) , and trans-aconi- 
t i c (  1 .o) acide. 

ascorbic( 1 .O) , barbituric( 1 .O) , 
citraconic( 1 .o) , c i t r i c (  1 .o) , 
formic( 1 .O) , fumasic(0.85) , 
gal l ic(  1 .o) , hippuric( 1 .o) , 
malic( 1 .o) , maleic( 1 .o) nico- 
t in ic (  1 .o) , oxalic( 1 .o) oxalo- 
acetic( 1 .o) , quinic( 1 .O) , aul- 
phamic( 1 .O) , t a r t a r i c (  1 .O) , 
trans-aconitic( 1 .o) , and tri- 
chloroacetic( 1 .O) acids. 

Adipic( 1 .O) , alanine( 1 .O) , 
arginine HC1(0.9), 8scorbic( 1 .O) 
barbituric( 0.9) , citraconic( 1 .Oj 
c i t r i c (  1 .O) , gallic(o.8) , hippu- 
ric(O.8), maleic( 1 .O) , nicotinic 
(0.8) , oxalic( 1 .O) , oxaloacetic 
( 1  -0) , quinic(O.g), aulphamic 

n i t i c (  1 .O) and tr ichloroacetic 
(1.0) acide. 

eulphamic( 1 .O) , 

2, -Maphthalene- Adfpfc( 1 .O) , alanine( 1 .O) , 
acetic( 0) 

3 ,  ,6 daphthoxy- 
acetic( 0) 

( 1  .o) , t a r ta r ic (  1 .o) , trana-aco- 
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1332 GUPTA ET AL. 

TABLE 2: Separations Achieved on Pla tes  Coated with 
Calcium Sulphate in Organic Solvente. 

Acid No. Separated from Solvent 
system 

-~~ ~ 

1.  Benaoic( 1 .O) Alanine(0) , arginine Benaene 
HC1( 0) , ascorbic( 0) 
1-aspartic( 0) , barbitu- 
r ic (o) ,  citraconic(0) , 
c i t r i c (  0) , formic( 0) 9 

fumaric( 0) , gal l ic(  0) , 
hippuric( 0) , indole-3- 
acetic( 0-5) , malic(0) , 
maleic( 0) , nicotinic( 0) , 
oxalic( 0) , oxaloacetic( 0 )  , 
quinic( 0) sulphamic(0) 
tartaric(O),  and trans- 
aconitic( 0) acids. 

2. Cinnamic( 1 .O) Acetic( 0) , adipic( 0) Benzene 
ascorbic( 0) , barbitu- 
r i c (  0) , citraconic( 0-3) , 
c i t r i c (  0) , formic( 0 )  
fumaric( 0) , gallic(0) , 
hippuric( 0) malie( 0) 
maleic(O), nicotinic(0) , 
o x d i c (  0) , oxaloacetic( 0) , 
quinic( 0) aulphamic( 0) , 
tartaric(O),  and trans- 
aconitic(0) acids. 

continued 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
7
:
0
5
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



ORGANIC ACIDS ON CALCIUM SULPHATE 1333 

TABLE 2: continued 
Solvent 
system 31- Acid Separated from No . 

3. 18-Naphthalene- Acetic(0) , adipic(0) , Benzene 
acetic( 1 .o) ahnine( 0) , arginine 

HC1( 0) , ascorbic( 0) , 
Laspar t ic (  0) , barbitu- 
ric(O), citraconic(0) , 
c i t r i c (  0) , formic(0) , 
fumaric( 0) , gal l ic(  0) , 
hippuric(O), indole-3- 
acetic(0) , malic(0) , 
rndeic( 0) , nicotinic( 0) 
oxalic( 0) , oxaloaceti c( 0) , 
quinic( 0) , tar tar ic(0)  , 
and trans-aconitic( 0) 
acid s. 

4. Acetic(0) Adipic( 1 .O) , ascorbic 1 94-Di- 
( 1  .O) , barbituric( 1 .O) , oxane 

benooic( 1 -0) , C i m d C  

( 1 -0) , citraconic( 1 00) 9 

indole-3-acetic( 1 .O) , 
malic( 1 .O) , fl  -naphthoxy- 
acetic( 1 .o) , and salicy- 
l i c  (1.0) acids. 

5. Fomic(0) Adipic( 1 .O) , ascorbic 1 p4-Di.7 
( 1  .O) , barbituric( 1 .O) , oxane 
benzoic( 1 .O) , cinnamic 
( 1  .o) , citraconic( 1.0) , 
indOl8-3-aCeti c( 1 -0) , 
malic( 1 .O) , @-naphthoxy- 
acetio( 1 .O) , and S d i C y -  

l i c (  1 .O) acids. 
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TABLE 3: Separationa Achieved on Pla tes  
Coated with Calcium Sulphate Containing 

Other Hateriala i n  Dis t i l l ed  Water 

Acid NO 
Separated from Material 

coated 

1 . Cinnamic(0) 

2. -Naphthalene- 
acetic( 0) 

Adipic(0.8) , ascorbic Calcium 
( 0 , 8 ) ,  barbituric( 1 .O) , sulphate 
benzoic( 0.65) , ci t ra-  (30 63) 
conic(o.9) , c i t r i c (  1 .o) , + 

(0 .8 )  9 gdlic(O.9) 9 ( 1  m l  of 
hippuric(O.8) mallc 1 os&) 
(0.9) mdeic(0.9) , 
nicotinic( 1 .o) , oxalic 
( 1  .o) , oxaloacetic(0.9) , 
phenoxy acet i c( 0.65) 
quinic( 0 . 9) , sulphamic 
(1 .o) , tartaric(0.9) , 
trana-aconitic( 1 .o) and 
t ri chloroacetic( 0 . 9) 
acida. 

forIBlc( 1 .o) , ftlmaric p-DAB 

Acetic( 0.9) adipic Calcium 
(0 .75 ) ,  ascorbic( 1 .O) , sulphate 
barbi t u r i  c( 0 . 9) , ben- (SO g)  
soic( 1 .o) citraconic + 

formic( 1 -0) 9 fumaric ( 1  ml of 
(0.8) , gaUic(0.9) , 1 M) 
hippuric( 1 .O) , malic 
(0.9), mdeic(1 .O), 

( 1  .o) , c i t r i c (  1 .o) p-DAB 

continued 
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ORGANIC ACIDS ON CALCIUM SULPHATE 1335 

TABLE 3: continued 

Acid No. Separated from Material 
coated 

-Naphthalene- nicotinic( 1 .O) , oxalic 

phenoxyacetic(0.9), 
quini c( 1 . 0) , sulphami c 

trans-aconitic( 1 .O) and 
trichloroacetic( 1 .O) 
acid 8 .  

acetic( 0 )  ( 1  -0) , oxaloacetic( 1 -0) , 

( 1  00) , t a r ta r ic (  1 .o) , 

3. f l  -Naphthoxy- Adipic( 0.9) , ascorbic Calcium 

benzoic( 0.8), citraco- (30 6) 
acetic ( 0) (0.9) , barbituric(0.8) sulphate 

nit( 0.9) , c i t r i c (  0.7) + 

(0 .8 )  , malic(0.7) (I ml of 
maleic( 0.9) oxalic 1 w 
( 0 . 9 ) ,  oxaloacetic(0.7) I 

phenolrgacetic( 0.7), 
quinio( 0.9) , sulphamic 
(0.9) tartaric(0.7) and 
trans-aconitic( 0.7) 
acid 8 .  

fUmaric( 0.8) , hippuric p-DAB 

4. Indole-3- Aecorbic( 0.7), malic Calcium 
acetic( 0 )  ( 1  .o) , mdeic( 1 .o) , 

aulphamic( 1 .O) , oxalic + 
(I .O) and quinic(0.9) 15 flyash 
acid a. 

eulphat e 

continued 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
7
:
0
5
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



GUPTA ET AL. 1336 

FABLE 3: continued 

sl* Acid NO. 
Separated from Material 

coated 

5. oxal ic(  1 .o) Indole-3-acetic( 0-2.5) C a l c i u m  
and phenoxyaceti c aulphat e 
(0-2.5) acids.  + 

5s 
charcoal 

6. Alanine(O.9) Arginine HCl (0.6) calcium 
and L a s p a r t i c (  0.7) sulphat e 
acids.  i 

si l ica  
g e l  G 

( 1 : l )  

of organic ac ids  because most o f  the ac ids  move in 
the form of s ing le  spot ,  three acids remain at t h e  
point of appl icat ion and only two acids,  aspar f ic  and 
s a l i c y l i c ,  t a i l  (coat ing I).  The separation poten t ia l  
of calcium sulphate can be fu r the r  enhanced by mixing 
it w i t h  o the r  materials snch as act ivated charcoal, 
calcium carbonate, f lyaah and p-DAB (coat ings 111-a). 
Some important separat ions achieved are  discussed 
below. 

Results recorded i n  t a b l e s  1 ,  2, 3 and 4 i nd ica t e  
t ha t  p l a n t  growth regulatore  ( natura l ly  occurring 
inh ib i tors )  benzoic and cinnamio ac ids  a r e  separated 
from alanine,  ba rb i tu r i c ,  c i t r i c ,  fumaric, g a l l i c ,  
hippuric,  indole-3-acetic and t rans-aconi t ic  acids 
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ORGANIC ACIDS ON CALCIUM SULPHATE 1337 

TABU 4: Separation8 Achieved on P l a t e a  
Coated with S i l i c a  g e l  (3 (12  g)  Containing 

p-DAB ( 1  11 of lo$) i n  Die t i l l ed  Water 

sl* Acid Separated from lo . 
10 

2. 

Alanine( 0.85) Acetic( 0) adipic( 0) , ascorbic( 0), 
Laspartic( 1 .O) , benzoic( 0) , 
cinnamic(0) c i t raconic(0)  
c i t r i c ( 0 )  , formic(0) , fumaric(0) 
hippuric( 0) , indole-3-acetic( 0) , 
malic( 0) , maleic(0) 18-naphtha- 
leneacet ic(  0) , ,t3 -naphthoxyacetic 
(0) , nicot in ic (  0) 
oxaloacetic( 0) , phenoxyacetic( 0) 
quinic( 0) , sa l i cy l i c (  0) sulpha- 
mic( 0) t a r t a r i c (  0) and trans- 
aconi t ic(  0) acids. 

oxalic( 0) , 

Arginine H C 1  Acetic( 0) , adipic(  0) aecorbic( 0), 
(0.6) Laspartic( 1 .O) benaoict0) , 

cinnamic( 0) ci t raconic(  0) , 
c i t r i c (  0) hippuric( 0) indole-3- 
ace t ic (  0) 
@-naphthaleneacet i c (  0) , @ -naph- 

thoxyacetic( 0) n ico t in ic (  0) , 
o x d i c (  0) oxaloacetic(o),  
phenoxyacetic( 0) , quinic( 0) 
sa l i cy l i c (  0) , sulphamic(0) tar- 
tar ic(  0) s trans-aconitic(0) and 
t r ich loroace t ic (  0) acids .  

m d . i c (  0) , male id  0) , 

continued 
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TABLE 4: continued 

Acid Separat ed from No. 
~ 

3. 1-Aepartic (1.0) Beneoic( 0) , cinnamic( 0) , c i t r a -  
conic( 0) , c i t r i c (  0) , formic( 0) , 
hippuric( 0) , indole-3-acetic( 0) , 
malic( 0) , maleic( 0) , @-naphtha- 
leneacet ic(  0) , -naphthoxpcetic 
(0) , nicot in ic (  0) , oxalic( 0) 
oxaloacetic( 0) , phenoxyacetic( 0) , 
quinic( 0) , s a l i c y l i c (  0) , eulpha- 
mic( 0) , tartaric( 0) , trans-aco- 
n i t i c (  0) and t r ich loroace t ic (  0) 
acids. 

etc. on calcium sulphate coating i n  benzene; p l an t  
growth regula tors  ( auxins) /? -naphthaleneacetic and 
,&naphthoxyacetic ac ids  are separated from alanine,  
bensoic, aecorbic, c i t r i c ,  fumaric, g a l l i c ,  hippuric,  
sulphamic ac ids  e tc .  on calcium sulphate containing 
p-DAB coating in d i s t i l l e d  water and indole-3-acetic 
acid is separated from ascorbic ,  maleic, sulphamic, 
oxal ic  ac ids  on calcium sulphate containing f lyash 
coating i n  d i e t i l l e d  water; herbicide,  phenoxyacetic 
acid is  separated from cinnamic, g -naphthaleneacetic, 
f -naphthoxyacetic acids  on calcium sulphate contain- 
ing p-DAB coating i n  d i e t i l l e d  water; aminoacids, 
arginine HC1, a lanine and aspartic acid are separated 
from benaoic, cinnamic, c i t r ic ,  fumaric, indole-3- 
ace t i c ,  g-naphthaleneacetic , 6-naphthoxyacetic, 
phenoxyacetic, s a l i c y l i c ,  oxa l ic  acider e tc .  on s i l i c a  
g e l  c) containing p-DAB coating i n  d i s t i l l e d  water. 
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ORGANIC ACIDS ON CALCIUM SULPHATE 1339 

These r e s u l t s  amggeet the possible use of the 
above coatings i n  eeparation and iden t i f i ca t ion  of 
several  organic acids. 

The authors are thankful t o  Professor Hohsin 
Qureshi,  Chairman, Chemietry Section, 2. H. College 
of Engg. & Tech., Aligarh Muslim Unlvereity, Aligarh 
for providing research f a c i l i t i e s .  
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