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ablc. The tolerance himits given in table 1 show that
many catrons and anions do not interfere in the deter-
mination of cobalt(lIl). The interference of certain
metals can be reduced by using tartrate, citrate, and
phosphate as mashing agents.

The sensitivity of HCHMM 15 more than that of Bis
(thmaahqhdme} ethyldiamine®, S-chlom-? 10d0
-8-quinaclinol’, -mplham:de oxime®, ferrozine’, sul-
phosalicylic acid'® which have been proposed as sensi-
tive spectrophotometric reagents for cobalt.

One of the authors (SMA) is thankful to the Unmiver-
sity of Mysore. for providing laboratory facihties.
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OSCILLATORY REACTION UNRAVELLED
BY A NOVEL DIAGNOSTIC APPROACH

R. RAMASWAMY AND S. RAMANATHAN
Department of Chemistry, Indian Institute of

Technology, Madras 600 036, India.

OSCILLATIONS in the acid-bromate system involving
Mn(i]), Ce(111) or Fe(Il) 1ons (Bclﬂusnv-Zhabotmsku
or B-Z reaction) have been reported'™ with different
organic substrates. The iodate-hydrogen peroxide
system with Mn(ll) (Briggs-Rauscher or B-R reac-
tion)*° is known to oscillate with only a few organic
substrates. Uncatalysed bromate oscillations (UBQO)

iy . o —n—

have been observed tn many instances; however the
specles causmﬁ oscillations have hitherto evaded
identification®

The results obtalned in the acid-bromate-pyrogallol
system with and without the inclusion of {iron
(aa’bipyridyl}k]* provides valuable information
regarding the species responsible for the oscillations in
these systems. The course of the oscillatory reaction is
followed by keeping all the oilher constituents, except
one, well-stirred and thermostated in a polythene
beaker. The platinum and/or Ag/AgBr electrode
immersed in the solution is coupled to a saturated
calomel electrode through a salt bridge and connected
to a x-t recorder for a continuous follow-up of the
reaction. The addition of the thermostated last con-
stituent triggers off the oscillation.,

The uncatalysed pyrogaliol system yields osciila-
tions of large amplitude (about 400 mV) in the range
0.6 to 1V (vsSCE) (figure 1). The spectrophotometric
follow up at 390 nm as well as the simultancous
recordings obtained with a platinum and Ag/AgBr
electrode establish that at the peak [Br,}= 107*M and
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Figure 1. Oscillations in the pyrogdilol-bmmate SY'$-
tem with [iron{ea’ bipyridyDs}' =0.002 M
PG=0.05M; H:-SO,=2M; KBrO;=0.1M

Temperature = 30° C.
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[Br]j=10 M whereas at the base [Brz] = 10°M and
[Br = 107°M (figure 2).

The inclusion of [iron{ae’ bipyridyls}’ either at
beginning, after the commencement of the oscillation
or to the exhausted system results in a switchover to a
new oscillatory phase in the voltage range 1 to 1.1 V
(vs SCE) (figure 1). The oscillatory control in the B-R

reaction with ethyl acetoacetate as the organic sub-

strate has been established” to be by iodine/iodide
because of its large value of exchange current density.

The value of the exchange current density for

Pt/Fe® ) Fe* (107° A/cm®) is larger compared to that
of Pt/Br;/Br (107°A/cm®)™".

.. The oscillatory conirol in any system is decided by
the relative magnitudes of the exchange current densi-

ties of the species involved. In the present instance the
switchover is due to the large magnitude of the
exchange current density of Pt/ Fe®'/ Fe®'.

The species responsible for the oscillations in the
uncatalysed system have neither been identified nor

established. The oxidised/brominated product of

pyrogallol registers a potential of 0.2V(vs SCE). The
static potential values of a platinum electrode agamst

SCE with a constant concentration of [Br]== 10" and
varying [Br.] can account for a voltage vanation of

0.14 to 0.95 V (vsScE) (table 1). The oscillations in the
uncatalysed systemn are thus established to be due to

Brszr'.

TABLF |

Static potential values of Pt/ Bra/ Br vs SCE

[Brz] [Br']=10"M Potential Volt (Vs SCE)

| X 107> M 0.14
3X 107 0.40
§X107° 0.62
7X107° 0.75
| X 107° 0.80
S 107° 0.95

gl

——

A direct evidence of the above conclusion is pro-

vided by the following observations: potassium brom-
ide (0.3M) was added (one drop at a ume) to a
well-stirred and thermostated mixture of potassium
bromate (0.1 M) and sulphuric acid (0.4 M). The indi-
vidua! triggers with a platinum and Ag/AgBr clec-
trode coupled to a saturated calomel clectrode were
recorded. The downtrend 1s caused by an increase in
the concentration of bronmide and the uptrend is duc
(o the formation of bromine from bromate and brom-
ide. The individual shape in any oscillatory reaction
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Figure 2. Oscillations in the pyrogaliol-bromate sys-
tem simultaneous recording E/mV with AgBr elec-
trocde E/V  with Pt electrode. PG =0.05M;

H,S0,=2M: KBrO:=0.1 M; Temperature =30° C.

with a definite amplitude and frequency will depend
on the rate of formation of bromine and its consump-
tion by the organic substrate. The relatwe magnitudes
of the exchange current densities of the systems
involved will decide the oscillatory control.

One of us (SR ) is thankful to the University Grant
Commission, New Dethi, for a teacher fellowship.
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ACTION OF HALOGENS ON METHYLAMINO
PARA PHENOL SULPHATE

U. B. HADKAR AND V. V, NADKARNY*
P.K.M.K. College of Pharmacy, Worli Sea-face,
Bombay 400 018, India

*Nadkarny Sacassa Research Laboratory,

St. Xavier's Cellege, Bombay 400 001, India.

THE action of ¢hlorine, bromine and iodine ugder
alkaline conditions on methylamino para phenol sul-
phate {metol)} gave some unexpected results.
Although halogens are oxidising agents, hydroqui-
none was obtained as one of the reaction products.
Metol (0.5 g) was dissoived in dist_lied water (25 ml)
in 3 conical flask wrapped in a black paper. Alkaline
solution of bromine (50 ml, 0 1 N sodium hypobrom-
ite) was added dropwise over a period ¢f 3 hr to the
metol solution under stirring at 30° C. The reaction
mixture was kept in the dark for about 20 hr. It was
then acidified with HaSO4 (3 ml, 2 N) and evaporated
on steam bath. The residue was exiracted with hot
toluene (50 mi, 90-100° C). The toluene extiract on
cooling gave white needle-shaped crystals. The com-
pound was identified as p-dihydroxy benzene
(hydroquinone (I)). The yield was about 7%, m.p.
171° C. The elemental analysis showed 659% C, 59, H
(expected for (1) is 65.45% C and 5.45% H). The
diacetyl derivative of (1) was prepared, m.p. 123°C
11t, value 123° C). The identity of compound (1) was
proved by Its UV spectrum (absorption maxima at 221
nm and 239 nm as recorded on Perkin Elmer 550).

Hydroquinone was obtained even when 0.1 N
sodium hypochlorite or kypoiodite selutions were
used. It was inter2siing to note thit the yeld of
hydroquinone decreaszd in the decreasing electrone-
gat1vity of halogens. The yield was 10%, 7%, 3% w'th
chlorine bromine and iod ne respectively. Looking at
the comparatively poor yield of hydroquinone, a
hlank =xperniment was carried out by adding only
N:OH solution (25 ml, 0.1 N) to the metol solut.on,
ociher exnerimental cundiiions remaiming the same.
Hydroguinone was not obtained.

The action of bromine on p-AcNHCsH,OH has
been studied earlier’. In addition to bromo derivative
of the starting compound, tetrabromoquinone and
also tetrabromohydroquinone were isolated from the
reaction mixture. The formation of hydroquinone
however was not reported earlier.

Thanks are due to Dr. J. K. Lalla, for laboratory
facilities.
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RECORD OF A NEW DISEASE OF
LEMONGRASS (CYMBOPOGON FLEXUQSUS
STAPF) CAUSED BY CURVULARIA
VERRUCIFORMIS AGARWAL AND SAHNI

A. BARUA AND D. N. BORDOLOI
Regional Research Laboratory, Jorhat 785 006,
India.

A NEW leaf spot disease was observed on the plants
during September 1978 in the experimental field of
this laboratory. The disease appeared again in Sep-
tember 1979 and subsequent years causing extensive
damage to the crop. The field observations indicated
that the disease was recognised initially as small pink-
coloured circular spots on the leaf surface. As the
disease advanced, the pinkcoloured spot turned
brown, enlarged, elongated and spread to form brown
patches. Gradually, the colour of the leaves changed
to brown resul.ing in dry leaves. Small black fruiting
bodies were aso observed under the surface of the
leaves in the later stage of infection,

The fungus wzs isolated from the infected lesions on
potato-dextrose-agar (PDA) medium and purified by
hyphal tip culture. The fungus was grown at 20°C
(£ 1° C) and the colony was initially white but turned
black after 3-4 days of incubation. The fungus grew
well with sporulation upto 30° C after which the
growth deteriorated.

Microscopic examinations of the fungus cuiture
yielded a species of Curvularia. The mycellium was
pale brown to black in colour, branched and scptate.
The conidia were brown to black in colour, 3-4 sep-
tate, ovoid and curved ¢nd thick walled. The middle
cells were larger while the e2pical cells were conical in
shape (figure 1). The size of the conidia was 16.2-
1894 X8 1-9.45u. Tie pathogenccity of this fungus



