
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 24 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Liquid Chromatography & Related Technologies
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597273

Chromatographic Studies of 34 Organic Acids on Papers Impregnated with
Hydroxides of Aluminium and Cadmium
H. S. Rathorea; K. Kumaria; M. Garga

a Chemistry Section, Z. H. College of Engg. & Technology, Aligarh Muslim University, Aligarh, India

To cite this Article Rathore, H. S. , Kumari, K. and Garg, M.(1983) 'Chromatographic Studies of 34 Organic Acids on
Papers Impregnated with Hydroxides of Aluminium and Cadmium', Journal of Liquid Chromatography & Related
Technologies, 6: 5, 973 — 981
To link to this Article: DOI: 10.1080/01483918308067019
URL: http://dx.doi.org/10.1080/01483918308067019

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597273
http://dx.doi.org/10.1080/01483918308067019
http://www.informaworld.com/terms-and-conditions-of-access.pdf


JOURNAL OF LIQUID CHROMATOGRAPHY, 6(5), 973-981 (1983) 

Chromatographic Stuclies of 34 Organic Acids on Papers 
Impregnated with Hydroxides of Aluminium and Cadmium. 

R.S. Rathorn, Kusum Kmari & Manju Garg 

Chemistry section, Z.H.College of l%ngg. & Technology, 
Aligarh Nuslim lJniversity,Aligarh 202001 (India)  

- S U M M A R Y  

Papers impregnated with aluminium hydroxide and 

cadmium hydroxide have been used for t h e  chromatographic 

separation of organic acids  exist i n  various biological  

materials, s o i l  and water. The following important 

separations : cinnamic acid from Nppur ic  acid; benzoic 

and m-nitrohenzoic acids frw g a l l i c , / ?  -naphthalene 

acetic,@-naphthoxy ace t ic ,  phthal ic ,  quinic  and s a l i c y l i c  

acids;  and s a l i c y l i c  acid f r o m  c i t r i c ,  cis-aconitic,  

malic, quinic,  t a r t a r i c  and t rans-aconi t ic  acids can be 

achieved i n  common e lec t ro ly tes  ( Cd(N03) 2, K I ,  NaC1,NHbCl) 

solut ion 

Hydroxides' show ampho teric behaviour i . e they m a y  

exchange e i t h e r  cations o r  anions dependlng upon the pH 
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9 74 RATHORE, KLIMARI, AND GARG 

of the solution, and t h i s  may be shown by the following 

i o n i c  equi l ibr ia ,  

Due to  ion exchange behaviour and s t a b i l i t y  i n  aqueous 

solutions/organic solvents these mater ia ls  have been used 

for the  separat ion of anions as w e l l  as cations.  However 

they have not been tes ted  for the  separation of organic 

acids so f a r .  Therefore, i n  continuation to our previous 

work29394 

separation poten t ia l  of papers impregnated with hydroxides 

of aluminium and cadmim fo r  organic acids.  A s  a r e s u l t  

many binary separations have been achieved i n  e thanol ic  

solut ion of e lec t ro ly tes .  

now an attempt has been made to t e s t  the 

Ewe rimental 

Material  used: Whatman No: 1 chromatographic paper s t r i p s  

(15 x 395 cm) and glass jar  (20 x 5 cm> were used f o r  

chromatography. A l l  chemicals used were of ana ly t ica l  

grade 

.4queous/ethanolic solut ion (1%) o r  saturated 

so lu t ion  of acids  was used. 

Preparation of Impremated Paper: 

imnreqnated i n  1M sodium hydroxide solut ion f o r  30 sec. 

The excess reagent was removed by placing the  s t r i p s  over 

a f i l t e r  paper sheet  and allowing to  dry a t  r o o m  temperature. 

The s t r i p s  were then immersed i n  1M cadmium n i t r a t e  

Paper s t r i p s  were 
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STUDIES OF 34 ORGANIC ACIDS 975 

solution. The excess solution w a s  drained off and the 

s t r ip s  were placed over a f i l t e r  paper sheet. Then s t r ip s  

were dried a t  10O0C, washed w i t h  d i s t i l l e d  water three times 

to  remove the excess reagent and dried again a t  100°C. The 

s t r i p s  were impregnated with .41(OH)3 by the same procedure 

given above and 1 M  aluminium n i t r a t e  solution in  the place 

of cadmium n i t r a t e  was used. 

Spotting of T e s t  Solution: Test solution w a s  spotted on 

the papers with the help of a f ine capillary.  For t a i l i ng  

acids the front  limit (R 11) and the rear  l imi t  (RT) were 

measured while for other R f  is taken as usual. 

I_c- Test Solutions-and Their Detection: 

str ips were detected by the reported procedure summarized 

below: 

The acids on the 

(1) Ascorbic and (2) Uric acids are detected by 

amtnonical s i l ve r  n i t ra te ;  ( 3 )  Gallic acid i s  detected by 

ammonium vanadate; (4) bdipic, ( 5 )  Aarbituric, (6) Renzoic, 

(7) Cinnamic, (8) Cit r ic ,  ( 9 )  Cis-aconitic, (10) Fumaric, 

(11) Hlppuric, (12) & -Ketoglutaric, (13) Maleic, (14) Malic, 

(15) Malonic, (16) p -Naphthalene acetic,  (17) p -Naphoxy 

acet ic ,  (18) m-Nitrobenzoic, (19) Nicotinic, (20) Oxalic, 

(21) Oxaloacetic, (22) Phthalic, (23) w i n i c ,  (24) sali- 

cyl ic ,  (25) Succinic, (26) Sulphamic, (27) Tartar ic  and 

(28) Trans-aconitic acids are detected by hromophenol lilue; 

( 27) Alanine, (30) Arginine HC1,  (31 1 -Aspartic, 

(32)) - cys tbe ,  (33)  Glutamic and (34) Glycine acids are  

detected by ninhydrin; Aqueous alkaline bromophenol blue 
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9 76 RATHORE, KUMARI, AND GARG 

was used f o r  the location of acids on cadmium hydroxide 

paper while ethanollc alkaline bromophenol blue was used 

f o r  aluminium hydroxide papers. 

Discus sion 
-I__- 

Thz chromatographic behaviour of 34 organic acids 

has been studied i n  f i f t een  solvent-systems: Acetone; aqueous 

solutions o f  ammonium chloride, cadmium ni t ra te ,  potassium 

iorlide and sodium chloride; benzene, carbon tetrachloride; 

chlorotom; d i s t i l l e d  m t e r ;  ethyl alcohol; ethanolic 

solutions of ammonium chloride, cadmium n i t r a t e ,  potassium 

iodide and sodium chloride; and proymol. In  d i s t i l l e d  

water and aqueous solutions o f  e lectrolytes ,  acids spread 

over en t i re  strips. In benzene, carbontetra chloride, 

chloroform and pmpanol acids do not move. Thus these 

solvent-systems can not be used f o r  separating acids on 

s t r i p s  impregnated w i t h  hydroxides of aluminium and 

cadmium. However, acetone, ethyl alcohol and ethanollc 

solution of common electrolytes  have been proved to be good 

solvent-systems. Tables I,II and TI1 show that these papers 

can be used to  separate acids present i n  various biological 

mixtures. For example ur ic ,  oxalic, nicotinic,  c i t r i c  e t s  

ex i s t  i n  blood and u r i c  acid can be separated from 

nicot inic  acid (Table 11) 

c i t r i c ,  oxallc,  succinic, aconitic,  <-ketoglutaric etc.  

e x i s t  i n  orange juices and bsnzoic acid can be separated 

frcm r e s t  of the acids (Table I>. 
growth regulators ( -napthalene acet ic  and -naphthow 

Similarly benzoic, malic, 

lcids used as plant  
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acet ic  acids) can be separated Zrom acid (benzoic, cinnamlc) 

used AS defoliants (Table 11). Generally formic, acet ic ,  

succinic, l ac t i c ,  fumaric, malic, benzoic etc.  are  

present i n  aerobic s o i l  and benzoic acid can be separated 

from r e s t  of the acids (Table 11). These impregnated 

papers can also be used fo r  the d i f f i cu l t  separations 

1.4. the separation of similar acids (Table 111). 
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