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A NOTE ON THE EFFECT OF CONCENTRATION.OF HYDROCHLORIC
ACID ON THE DECOMPOSITION OF MUREXIDE

By N. A. Ramatag, S. L. GupTA ANP VISHNU

It is koown (Davidson and Epstein, J. Org., Chem. 1936, 1, 305) that murexide
undergoes decomposition in acidic solutions to furnish uramil and alloxan, No data
«exist in the literature omn the kioeties of Lhis reaction which appears primarily to be an

During a scries of experiments undcrtaken in this labcratory to

investigate the calcium content in sugarcane juices with the help of murexide, specially
using its characteristic absorption spectra, the rate of decomposition of murexide in

acid solutions iwas examined.

I'he present communication reports the effect of the

concentralion of a strong acid like HCl on the kinetics of the above reactiom,

Davidson

Optical dengity.

Murexide of B.D.H. quality was used ; this was purified by the metﬁod of

(. Amer. Chem. Soc.,

(cf. Moser and Williams, Anale
B.I}.H.- Analar quality was used.
Usnicam 350 D.GG. Spectrophotoineter, using 10 mm. cells,

1936-
Chem,,

1821) vyielding ogg-100% purity
26, 1167). Hydrochloric acid of

Abforption spectra of murexide were recorded with

Murexide exhibits characteristic absorptian mazimum at A = 530 mg. The optical
density at this wave-length increased seneibly linearly with the concentration of mure-
xide, providing a value of 1.04 x 10* moleflitre™* cin~'for the Beer’s constant.

Tle data in Fig. 1 show the variation with time of the optical density of imurexide

FIG. 1
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of a fixed concentration (o 10
mM) at the optimum wave-length
A = s530mp; here, curves 1, 2
and 3 refer to different concen-
tratlons of HCI, viz.,, 10, 6.25
and 2.5mM respectively. These
data were obtaine@ as follows:
Equal volumes of "‘murexide
solution and HCl of desired
strength were mixed, and the
absorption of the mixtureat A =
530 mg was recorded at different
intervals of time. It was interest-
ing to wuote thar 1the absorption
decre sed progressively and perma-
nently with time (Fig. 1); this

was accompamicd by gradual disappearance of the reddish pink colour, characleristic

of murexide.

ro—1914P—g

The data iu Fig. 1 further show that smaller the concentration of HCI,
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the slower is the decreare in the absorption. Thus e.g., the time necessary for a
decrease to half of the initial value of theroptical density was 2.9, 3.4 and 7 mins. with
10, 6.25 and 2,5 mA of HCI. .

The resnlts obtained for the decomposition of half of the initial amounts of murexide
with a fAxed aud concentration showed that the reaction was cssentially of first order

(‘T'able I).

TAsre I
Molar conc. of murexide

Pr. €y x13%, Cyx 103, t‘.} t’.;_ n.

22 0.125 0.c625 4.25 3.825 0.96
2.4 ©.125 o.afizg . 6.625 5.125 0.93
2.6 0.125 0.0825 8.25 7.00 ogh
6 o.100¢ 0.0500 4.30 3.20 0.93
2.6 0.075 ©.0375 3.50 505 0.96
26 Q.050 0.025n 3.z20 3.00 0.8
2.8 n.az5 0.0625 1%.00 12.00 0.9t

Mean ngj

TapLg 1I

Varialion of the first order rale conslant with the corncenliralion of
the hydiochloric acid.

Murexide concentration=o.50 1nM,

Molar conc. of Approx. fnof Ey % z0b Molar conc. of Approx. fn of ky¥1ch
HCi {Cx16Y). the mixed soln. HCI (Cx10%). the mixed soln.

10.0. 2.15 22.3 5.0 2.45 13.2

8.75 2.20 22.4 425 255 10,8

8.25 275 21.2 a7s 260 8y

7.50 2 30 18.9 2.50 2.50 6.3

6,25 2.35 12.3 1.00 3-15 13

The first crder rate constani, k;, can be calculated from the following equation

relating the readings (r) of optical density with time !
log ('—1v) = e — k2
when is the reading at time { + T, where T is a svitably chosen constant interval of
time. Plots of log (v —r) against ¢ gave straizht lines. The values of &,, computed from
the slope of these lines, are showm in Tahle II. &, incréased sensibly linearly with the
concentration {C) of HCI ; it appeared to vbey the follewing relationship up to a concen-
tration of 0.01 M of HCI itemperature 25°) :
k,/min~'= 2.56 % 107°C.
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