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ABSTRACT- Mixed surfactant systems are preferred over the simple surfactants because of their enhanced surface activity. Surfactants 

endowed with structural similarity in their hydrophobic portions are most often used in such studies. The hydrolysis of         N-Acetyl 

Benzo- hydroxamic acid is of considerable importance both chemically as well as biochemically. Organized molecular aggregates viz. 

micelles and micro emulsions have been used as attractive reaction media for studying the reactivity and the catalytic activity of a number 

of chemical as well as bio-chemical interactions.In the present communication, we will studies the hydrolysis of N-Acetyl Benzo-

Hydroxamic Acid (ABHA) in 10 % (v/v)  Dioxane- water medium in 0.87M HCl in the presence of non-ionic micelles of polyoxyethylene 

and laurylether and cationic micelles of cetyl trimethyl ammonium bromide (CTAB, C16H33N+Me3Br-) and cetyl pyridinium bromide 

(CPB, C16H33H+C5H5Br-). The investigation revealed that the hydrolysis of ABHA in acidic medium is first order with respect to 

substrate. The identification of the product of hydrolysis supported the proposed mechanism. 

I.INTRODUCTION 

The hydrolysis of hydroxamic acid is of considerable importance, both from the chemical point of view and biochemical process1. 

In recent years, molecular organized assemblies, viz. micelles, micro- emulsions, vesicles, etc. have emerged as attractive reaction 

media for investigating the reactivity, selectivity and catalysis of a number of chemical and bio-chemical reactions2.   however, 

miceller effects upon acidic and alkaline hydrolysis of hydroxamic acids have been much less explored3         

In the present communication, we report a systematic study of the cationic micelles of cetyl methyl ammonium bromide (CTAB, 

C16N+Me3Br-) cetyl pyridinium chlorides (CPC, C16H33H+C5H5Cl ) and non-ionic micelles  of (23) lauryl ether (brij- 35, 

C12H25(OCH2CH2)23OH) and polyethylene (10) di isobutyl phenol (Triton-X,C14 H21(OCH2CH2)10OH) on the hydrolysis of 

N-Acetyl benzo Hydroxamic acid (ABHA) in 10% (v/v) dioxane water medium under acidic condition (0.87M HCl ) 

II.RESULT AND DISCUSSION 

The acid hydrolysis is first order with respect to the substrate and to the acid concentration. The observed pseudo-first order rate 

constant (k ψ) values for the reaction in surfactant solution of CTAB, CPC, SDS, TX-100 and Brij-35 are given in the table 1. At 

fixed concentration of HCl (0.87) and ABHA, the first order rate constants decrease with increasing (surfactant). The acid catalyzed 

hydrolysis of ABHA follows the A-Ac2 mechanism4 with rate determining attack of water on the protonated ABHA (scheme 1). 
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CH3C(=O)N(OH)CH2C6H5 +H3O+ CH3C+(OH)N(OH)CH2C6H5 + H2O 

CH3C+ (OH)N(OH)CH2C6H5 + H2O CH3COOH C6H5CH2NH2 + OH 

SCHEME -1 

The hydrolysis mechanism in the miceller environment depends upon two factor: (i)The orientation of the substrate molecule in the 

miceller  pseudo phase and      (ii) the relative stabilization of destabilization or transition state by the micelle relative to in the bulk 

phase.  

Table -1 RATE CONSTANTS FOR THE ACID HYDROLYSIS OF ABHA IN SURFACTANTS 

103[SURFACTANT] 105KΨS-1 

M CTAB CPC BRIJ-35 TX-100 

0.0 12.30 12.30 12.30 12.30 

1.39 10.3 12.30 11.90 10.70 

9.60 7.63 10.50 9.56 9.52 

15.0 7.02 8.80 7.16 9.46 

24.6 6.00 7.20 6.58 8.66 

48.5 4.70 4.58 6.18 6.06 

58.7 3.20 3.88 5.46 4.86 

 

Basically, rate effects can be attributed to electrostatics and hydrophobic interactions between the micelles and reactants. The 

electrostatic surface potential at the miceller surface can attract or repel ionic species, and a strong hydrophobic interaction can bring 

about the incorporation into micelles even if reagent that bears the same charge as ionic micelles. In 0.87 M HCl, ABHA is very less 

protonated and this process will be opposed by the electrostatic repulsion between two cations. The portioning of H+ between micelles 

and bulk phase will shift the protonation equilibrium to the left (SCHEME-1 ) due to decreased concentration of H+ in the stern layer 

and to the stabilization of the unprotonated  form of  the substrate by the CTAB micelles. 

Quantitative statements of rates: - miceller effects upon reaction rates have been analysed by Menger and Portnoy5 and Piszkiewicz6 

models. The overall reactions are illustrated in the scheme 2. The substrate will be distributed between the aqueous (W) and miceller 

(M) pseudophases. 

              kS 

  ABHAW   +Dn   ABHAM        

                 

  Kw           Products  Km 

SCHEME 2 

 In this scheme, Dn represents micellized surfactant whose concentration is given by the total surfactant concentration D less that of 

the Monomeric surfactant concentration i.e. Dn= D- cmc (The critical concentration, cmc, is taken as the concentration of Monomeric 

surfactant). KS represents substrate binding constant and KW and KM represent first order rate constants for the reaction in the 

aqueous and micellar pseudophases  respectively. This model leads to the relationship, 

1/(kw-kΨ) = 1/ [(kw-km)Ks [D]-cmc)]   (1) 

     By plotting 1/ kw- kΨ  against  1/[D] - cmc  it is possible to calculate km and ks . (Table 2. The cmc values of CTAB and CPC 

were determined conductometrically and values of TX-100, Brij.- 35 taken from the literature7. Comparison of rate constant (table 

1) in 1.39 X 103 M surfactants shows that CTAB inhibits the hydrolysis 1.2 times. CPC 1.0, Brij- 35, 1.3 times and TX-100,1.3 times. 
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Several factors such as the absorption of the substrate in the stern layer of the Micelles, effective micellar charge and water structure 

are important for miceller catalysis.  ABHA can be preferably solubilised in the stern  layer zone of the miceller surface. The kinetic 

effect of the non-ionic surfactant is lower than that of CTAB and CPC. If the substrate were buried deeply in the interior of the 

micelle, it would be protected from H+, and therefore we conclude that any substrate which is incorporated into micelles of the non-

ionic surfactant must be in water -rich region close to the surface of the micelle. The decrease in the rate of the bimolecular reactions 

with surfactants can be treated by Piszkiewicz model6.  

( kΨ- kw) 

log    -------------     =  n log[D] – log KD    (2) 

( kM -  kΨ) 

 
Table -2 FITTING PARAMETERS: PORTNOY AND MENGER PSEUDOPHASES MODEL 

SURFACTANT CMC 

M 

DT RANGE 

10-3 

KS CORR. 

COEFF. 

CTAB 1.20 x 10-3 9.60 - 98.7 105.5 0.977 

CPC 9.00 x 10-4 15.0 - 98.7 49.3 0.997 

Brij. -35 6.0x 10-5a 1.39 - 98.0 32.5 0.999 

TX- 100 5.7x 10-4a 9.6 -  48.5 21.4 0.973 

From Ref. 7 

 

According to equation-2  of log  (kΨ- kw ) / ( km- kΨ  ) / vs log [D] for a miceller reaction is linear with a slope n. Fairly 

correlations are observed and the value of cooperativity index (n) and  [D]50 derived are given in table -3.  

FITTING  PERA METERS  PISZKIEWICZ MODEL 

Surfactant n Log[D]50 103 KD Corr. Coeff. 

CTAB 1.837 –2.68 23.2 0.997 

CPC 0.924 –1.60 48.9 0.977 

Brij– 35 0.415 –1.31 196 0.999 

TX – 100 0.403 –1.48 402 0.986 

  

In miceller- inhibited reactions, as most of the reactions take place in the bulk aqueous phase,  the rate constant for the 

reaction on the miceller phase (km) is nearly zero,  log [D]50  value represents the concentration of surfactant required for 

half-mixamal catalysis or inhibition of reaction. A value of less than unity would indicate the negative cooprativity, i.e. the  

first molecule bound makes difficult for the next one to bind. The n value now obtained ranges from 0.40 to 0.90 [D] 50  is 

also in good agreement with the experimental observations,  value of K (Table – 3)  indicate the existence of significant 

surfactants-substrate interactions in all cases analysed. This suggests that it is more appropriate to view n as representing 

average stoichiometry of the surfactant – substrate aggregate. 
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Temperature effect :  Activation parameters  were obtained by a least squares method using a computer program (Erying 

equation). Activation parameters are listed in Table- 4. There are in favour of bimolecular mechanism8 nearly equal to G 

# Values For the reaction in absence and in presence of micelles confirm that the reaction mechanism is same in both the 

media. The increase in temperature results9 in favouring micellization due to the reduction of the degree of hydration of the 

head groups and (ii) inhibiting micellization due to the breaking of the water structure surrounding the hydrophobic groups. 

It seems clear that the second effect is more dominant in the temperature range studied. 

Table- 4 . ACTIVATION PARAMETERS OF ABHA 

parameters no surfactant CTAB CPC Brij. -35 TX-100 

H= (kJmol-1) 73.5 77.0 63.9 69.3 69.9 

G = (kJmol-1) 104.5 105.0 103.8 104.0 104.1 

  S=(kJmol-1) -105.0 -94.0 134 -117 -115 

Corr. Coeff. 0.997 0.998 0.947 0.998 0.998 

Surfactant concentration = 1.4 X 10-3 

 

Addition of micelles of the CPC Brij. -35 and TX – 100 leads to a decrease in the entropy because of unfavorable electrostatic 

incorporation media.  Addition of micelles of the CPC, Brij–35 and TX–100 leads to a decrease in the entropy because of 

the unfavourable electrostatic incorporation. When any non ionic surfactants are added to the system, if intermolecular or 

intramolecular hydrogen bonding is formed, the solubility of surfactants in aqueous solution would increase10. 

III. EXPERIMENTAL 

 ABHA was prepared by a standard method10. The acid used was of A R grade, Dioxane (AnalaR) was used as such ferric 

chloride solution used in the spectrophotometric procedure was prepared by dissolution of anhydrous ferric chloride (S.M., 

LR., 44g ) in distilled water (1dm3) containing concentrated HCl (10ml) CTAB  (E.  Merk, CPC, Brij–35 and TX–100 all 

Loba were used as such. 

 Kinetics were followed spectrophotometrically by measuring the concentration of the hydroxamic acid by the colour 

reaction with FeIII irons.  An aliquot of the reaction mixture (2ml), the resulting solution diluted to 10 ml and its absorbance 

measured with a sistronics 108 spectrophotometer.  
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