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PLAIN THIN-LAYER CHROMATOGRAPHY 
OF SOME HERBICIDES AND RELATED 

COMPOUNDS ON ADMIXTURE OF 
BARIUM SULFATE AND CALCIUM 
SULPHATE IN MIXED SOLVENTS 

H.S. RATHORE' AND H. A. KHAN 
Department of Applied Chemistry 

Z.H. College of Engineering and Technology 
Aligarh M u s h  University 

Aligarh - 202002 India 

Some carboxylla herbloidea aeb plant growth regulators 
euah aa benncolc acid, 4 - o h l o t o p h ~ o ~ a e t l c  acid, c lnnado aold, 
B.4-D. tndole-3-acetlc aald, indolepropIonic acid, d -naphtha- 
loneacetic acid, -naphthalmeacetla acid, (j 4mphthoxyaoetic 

on BaS04-CaSOI ( 1 x 1 )  ooatlngs In l lxed solvent aystems. 
Qrantltatlve meparatlonm of lndole-3-acstlo aald (100 pl) from 
50-100 pg of b~noolc aald, OC -aaphthaloneacetlc acid and 
2.4,SJf have been oaxTled out mIrocermfu1ly. 

acid, phenoxyaaet P a aald, TCA and 2,4,5-T have been separated 

Calcium a l p h a t e  was used for the separation of  

carboxyllc herbialdes by plaln ( p 4 t C )  , lon-pair reverse-phase 

(IP-BP PLC 12, sequential (s-lrtc) 
thin-layer ohroaatoglaphiea. 

1 

3 4 and two-dimeneioaa1 ( ~ D - T L c  ) 

P 4 C  on admixture of Caw4 and 

3171 
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3172 RATHORE AND KHAN 

B a S 4  
acids such a s  clnnaiiC, c i t r i c ,  indole-J-acetic, melelc, rcllic, 

malonio, aaphthaleneaoetio, -rPaphthoqacetic, oxalic, 

phenoxyacetic, sal iayl ic  8nd t a r t a r i c  i n  single solvent systems. 

It wee reported in our previous paper6 tha t  the separation 

potential of B a S O , 4 m 4  coatings can be enhanced by impregnating 

the ooating with oooonot oil. 

was used f o r  the separation of a nufsber of O a r b o ~ i o  

Literature shows that  a number of papers were devoted 

t o  separate carboxylic herbicide6 by TLC on s i l ~ f o l ” ~  o r  a 

2 t 3  mixture of s i l i c a  gel and Kieselguhr , and preadsorbent 

s i l i c a  gel layers iepregaated vith & H 0 3  in mixed mlvent 

systems. However separation potential of Ba#)44aSO#)4 coatings 

in mixed solvent aystems has not been tested .o far. 

7 

9 

Therefore, in continuation t o  our previous work, mow 

saoh an attempt has been made. The r e su l t s  obtained a r e  

dlmussed in t h i s  paper. 

Apparatuu 

Stahl apparatus with a universal appllCatOr, g l a s s  

plates ( 2 0  x 3 cm), glass  j a r s  (25  x 5 am), Baucrch and Lomb 

spectronic-20 qectmphotometer, centrifugal machine (Baird lk 

Tatlook Ltd.,Ungland), magnetic s t i r r e r  (Sunvic,U.& ), glass  

coated magaetio bar# (approx.length 0.8 cm), temperature 

controlled electric oven (Terpo,India), lambda pipette,  conical 

f lask 10 m l  eta. were used. 
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HERBICIDES AND RELATED COMPOUNDS 3173 

Ferric chloride anhydrous (%maw, India); wthanol 

(Glaxo, India ); perehlorio aaid (Plerck, India ) and bmmophenol 

blue, herbloides an4 plant growth regulators were from Sigma, 

U.S.A. A l l  other reagents used were of analytioal grade. 

?reparation of Pla ter  

A alurry containing B a a ,  (SO g), CaJo, (30 I) and 

d i s t i l l e d  water (130 ml) m a  applkeb t o  the glass plates  with 

the applicator t o  give a f i l m  thiokaess of 0.50 m. 

plates were first allowed t o  dry a t  room terrperature and then 

in an oven a t  110 C for one hour. 

The 

Preparation of Beagent f o r  fndole-facetic acid fUr) 

Det elrin at ion 

The reagent is prepared Dy mixing I d of 0.W f e n l a  

chloride solution i n  50 m 1  of 355 ( v h )  perchlorlc aeib.  

Spotting of Test Solutions and Of Values 

T e s t  solutions (1% ethanol l a  ) were spotted onto the 

plates with a fine capillary. 

100 pg of IAA (10 pl of 1% aethanollc solution) and varying 

amounts of benzoic acid, & -naphthaleneacetic acid and 2,4,5JF 

suoh as 50 pg t o  100 pg ( 5  pl-I0 pl of 1% aethanolic solutions) 

were applied. 

blower and then the plates  were developed. 

?or determination purpose 

The spots were dried with the help of a hot a i r  

For ta i l ing,  the front l i m i t  (EI) an8 the  rear  l i m i t  

(w) were measured while fo r  compact B Q O f s  pi values were 

calculated i n  the usual way . 3 
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3174 RATHORE AND KHAN 

Identii ioation Method 

The herbicides and gmwth r q p l a t o r s  om plates were 

visualised by spraying ethanolic alkaline solutton o i  

brolophenol blue (0.1%). 

Quantitative Separation o i  IM 

-om volumes o i  standamt mlution of ZU were applied 

on l&C plates. The plates  were developed In oarbon t e t r a -  

chlorldegropanol (1OOrO.S) solvent system. Previously 

indicated portions o i  the coating were mratched wl th  a 

8patula and colleated in a conieal f lask (10 ml capacity), 

2*5 ul of methanol were added i n t o  it, the mlxture v8s uti r red 

i O r  5 min, and then tranuierred in the centrisuge tube. 

conical n a s k  v8s washed r i t h  0.5 m l  o i  methanol and the washinus 

were transferred into the same oentrlSuge tube. the so l id  

portion was removed by centrifugation and I M  was determined 

in c lea r  uolution by the Sollowing method . The freshly 
prepared reagent (2 a) was added into the centrisugate 

dropwise but  rapidly r i t h  continilow agitation and the system 

was placed in dark i o r  one hour  f o r  oolour development. Finally 

the abuox#ance was ieaaared a t  510 1111 againut a blank containing 

methanol ( 5  m l )  and reagent (2 d). 

The 

10 

The separations achieved on BaSO49aS0,, ooatings using 

mixed solvent systems a re  reaorded in Table 1. Besu l t s  o i  

quantitative urparationr o i  I M  irom benaolc acid, 06 -naphtha- 

leneacetic acid and 2,4,5-T are  given in Table 2. 
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To oalculate analytical parameters the following 

relatfonr were used 

where (r I rtandard deviation; x2,x2,. .. - meamred value., 

p I average value, n - number of set8 and C.V. - ooeffioient 

of r a r i a t fw .  

Previous p u b l i o a t i ~ n r ~ - ~  from t h i r  18bontory ohow 

t ha t  oaloium a l p h 8 t e  and barium rulplute are  good TLC mater- 

i a l r .  Thin layer. of barium a l p h a t e  a r e  not a8 good a8 that 

of oalaium rulphate alone. Admlxturer of barium sulphate and 

oaloltm rulphate give unlforr, -0th and 8table l aye r r  and 

have very good reparatlon potential for oarboxylio 8alds. 

The time of developmedof R1c plate  increa8er with 

the  Inorearlag pezwentage of U~IQD 8Ulphate I n  tbe admixture. 

and the admixture oontaldal; barium sU1lohate-aalciUD aulphate 

(l:i,w/w) is most ruitable fo r  thin-layer ahraatographio rtu- 

dies. 

oarboqrllo hefbialder i n  rlugle 8olvent 8ystmr. 

separation potential l a  1 i m L t e d  due t o  ta i l ing nature of the 

herblaides In -me of the rolventr 8uCh a s  bensene, Oarbon 

tetrachloride and obloroforr. However, compact rpotr with 

Bf value lwre  obtained In dioxan, ethyl aoetate and propano1 

and stme binary reparationr were obtained in d t ~ t i t l e d  rater. 

The above admixture oam be ured f o r  reparating 

The 
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A number of t e r t i a r p  and quaternary sep.mtions were 

acbievea on BESO~-C~SQ~ ( i a i )  coatfags impregnatad with 
6 coeonut o i l  i n  water while organie solvents were found t o  be 

ineffeotive. The reparation potential iwreases  with inereas- 

1- peroentage of coconut oil used f o r  impregnation. 

tunately the time of development a1 so increases with increasing 

percentage of coconut oil. 

Unfor- 

Table i show# BaSO44.ZW)4 oan be urbd for  rereral  

binary separations of oarboxyllc herbicides adl related 

COUpOUndS U S i -  Elxed soltent WSteDS. LphS f O l l O W I ~  Separa- 

tions, whioh are not possible on Bag04-CaI#)4 am well a6 on 
Bago4Cas04 impreglnated r i t h  oooonut oil in single solvent 

.JSfms, Cltll be achieved In Dixed SOlVent WSfemSS BOA frPr 

C?M) I M  f r o m  BOA, CIA, G t M ,  2,4.-0, oC-NTAA, $-Bllru, 

and 2.4.54; p 4WAA from OG-NTAA and #Iu; IPA from BOA, CIA 

and HXAA (table I) .  

Data reoorded in Table 2 show that III oan be 

separated WentitatiTely fro. BOA, OC -4WM and 2,4,5-T In 

carbon tetraohlorlde-pmpaaol (100 to, 5 ). 

Admixture of Ba904CaS04 ( I t l )  Is a good thin-layer 

chrontogtaphio material. 

separations of carboxyllc herbloides sad related oorpolmds 

i n  water as  developer. Fbe above admixture lapregmated w i t h  

ooconut o i l  oan be used f o r  ternarp and quaternary separations 

using r a t e r  as dareloper. Many binary separations whioh are  

not pousible in mingle solvent systems a s  well a8 on Impreg- 

It can be used f o r  some binary 
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