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A NOTE ON THE .,EFFECT OF CONCENTRATION.' OF HYDROCHLORIC 
ACID ON THE DECO~IPOSITION OF 1\niREXIDE 

Bv N. A. RAMAIAH, S. I ... GUP'l'A AND VISHNU 

It is kuown {Davidson and Epstein, /. Ot·g., Chem. 1936, 1, 305) that murexid.e 
uode1·goes decomposition in acidic solutions to furnish uramil ·and alloxan. No data 

•exist in tl1e literature on the kine! ics of Litis reaction which appears primarily to be an 
acid hydrolysis. During a sc:ries of experiments undl:rtaken in this labc;ratory to 
investigate the calcium content in sugarcane juices with the help of murexide, specially 
using its characteristic absorption :;pectra, the rate of decomposition of murexide in 
acid solutions was examined. The present communication reports the effect of the 
concentration of a strong acid like HCI on the kinetics of the above reactioll'. 

Murexide of B.D.H. quality was used ; this was pnrified by the method of 
Davidson (J... Amer. Clzem. Soc.. 1936, 58, r821) yielding gg-roo% purity 
lcf. Moser and Williams, Anal. Chem., 1954, 26, n6j). Hydrochloric acid of 
B.D.H.- Analar quality was u,;ed. Ab~orption spectra of murexide were recorded with 
Unicam 350 D.G. Spectrophotometer, using xo mm. :::-ells. 

:\Iurexide exhibits charactel'islic absorptiQII maximum at .\ = 530 Ml'. The optic-al 
density at this wave-length increQl!ed sen!ibly linearly with the concentration o£ mur~­
xicle, providing a value o£ x.o4 x xo4 mole/litre- 1 cm-1for the ,B~r's constant. 

The data in Fig. I show the variation with time of the optkal density of murexide 

of a fixed concentration (o xo 
FIG. I mM) at the optimum wave-length 

Time in flllrts. 
(Cone of mnrt:,.Jdde =I ro mll-f 

::10 

"- = 530 Dll' ; here, curves I, 2 

aud 3 1·efer to different concen­

trauons of HCl, viz., 10, 6-25 
and 2.5mM respectively. These 
data were obtained' as follows: 

Equal volumes of 'murexide 
solution and liCl of ~esired 
strength were mixed, and the 
absorption of the mixhu-e at A = 
530 mfl- w.ts recorded at different 
intervals of time. It was interest­
ing to note that the absorption 
dt-cre· sed progresively a:i:J.d perma­
nently with time !Fig. I) ; this 

was accompani•d by grad11al disappearanc;e of the reddish piuk colour, cha.acleristic 
of murexide. The data iu Fig. I further show that smaller the conc.--entration of HCl, 
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the slower is the decrear:e in the absorptio11. Thus e.g., the time necessary for a 
decrease to ha~f of the initial value of the"opticll.l density was :z,g, 3·4 and 7 miD!!. 1rith 

Yo. 6.25 and 2.5 mlll of HCI. 

The rest1lts obt:Jilled for the decomposition of half of the initial amounts of murexide 
with a fixed B1..1d concentration showed that {he reaction was essentially of first order 
(Table I). 

TAlll.l! I 

;'lfol11r ccmc. of tnurexideo ,. ... c, )( 103• Ct X 103. t•.J: t'-a-
2 2 0-125 o.cl52s 4-25 3-825 

!l-4 0-12.'i o.ofus 6.6:zs 5-125 

2-6 0-125 0-00z$ 8-25 7~00 

,_t; ('1-.]00• o.osoo 4-30 3-20 

2.6 o.o;s C.0375 J.6o 3 05 

26 0-050 0.0250 J,:IO J-00 

2.8 o.us o.o6~s 1~.00 u.oo 
llean 

1'AIU.F: II 

l"arialion of tile first order rate constant witlr tile conceutralion of 
IJ1e l1;'d1 ochloTic acid. 

:Murexide concenlratiou = o. 10 mJ.l, 

:.\folar cone. of ,\pprox.. tn of "· "'""- :Molar coac. uf Approx. fln of 
HCi (C X 10~). the mixed soln. I-JCI \C x 1dll. the mixed soln. 

10.0- 2-15 22-/ 5-0 2-45 

8-75 :l.!ICJ 22.4 4 25 a S.'i 

1!-2'5 2 15 !!J'.l ~-i'5 :z_fio 

j.,SO 2 JO 18-9 2-50 2.10 

6.25 2-.35 12-3 I .0.) 3-I,S 

N. 

o.¢ 
0.9J 

or/1 
0-93 
o.ifJ 
o.QII 
0.91 

"·9.~ 

"• ><ro&. 

'3·• 
lCI.f:! 

8.8' 
6.) 

J.3 

The first c.rcler rate coustant, k, can be calculated hom the following equation 
relating the readings (,.: of optical density with time I 

log (r'-f') =a- k,t 

when i!' the reading Rt time t + T, where Tis a s1•itably chosen constant iotenal of 
1 i me. Plots of laog (r- T) against t gave strai.;(ht lines. The valt1es of k~o computed ·from 
the slope of the:se lines, are shown in T~hle II. k, increased sensibly linearly with Lhe 
concentration (C) of HCI ; it appeared to obe:y the followiug relationship up to a concen· 
tration of o.o1 M of HCl itemperature :l5°) : 

k,/min-•= 2.56 Jo< Io-•c. 
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