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A NEW METHOD OF ESTIMATION OF m-DINITROBENZENE BY POTASSIUM CYANIDE
REAGENT
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Department of Microbiology, Maharashtra Association for the Cultivation of Science,
Law College Road, Pune 411004, Indiq.

ABSTRACT

m-Dinitrobenzene (m-DNB), a toxic chemical, was estimated by potassium cyanide (KCN)
reagent m (0.1 to 1 mg) level. 1t was also assayed in presence of other organic compounds after
separating it by thin layer chromatography. Both the assay methods were analysed statistically.

INTRODUCTION

-DINITROBENZENE, (m-DNB) a toxi¢ chemical,

belongs to nitro-aromatic compounds’. In the
micro-quantitation of this compound Janovsky reac-
tion? is essentially employed wherein alkali acetone
mixture is used to develop the colour. The colour
complexes of acetone alkalj with nitroaromatic com-
pounds have been examined to study their stability *+¢
for qualitative and guantitative>® detection of these
compounds, Zimmerman® also developed a colori-
metric method using 17 keto steroids and m-DNB 1n
ethanpolic KOH. A close study of these methods reveals
that the colour complexes formed in all these are
generally unstable and the colour development is
rather cumbersome involving use of a number of
reagents. Moreover only pure m-DNB can be estimated
by these methods, Attempts were therefore made to
develop a simple colorimetric method to estimate m-
DNB as a pure compound as well as in the presence of

other organic compounds. Following 1s the report of
the investigation.

MATERIALS AND METHODS

A stock solution of m-DNB-0.01g in 100 ml was
prepared by boiling for a few minutes.

A stock solution of KCN was prepared by dissolving
10 g KON in 100 m] distilled water,

An aliquot of m-DNB solution (10ml) and 1 ml of
10 % KCN were taken in clean dry test tube and heated
in a boiling water bath for 10 mm, cooled to room
temperature and the intensity of the brown-violet
colour was measured at S40 nm, against reagent blank
using Spectronic 20 (Bausch and Lamb).

The specificity, stability, photosensitivity and max)-
mum absorption band (4,,,) of the colour complex
was also checked. The sensitivity of the colour was

checked at different pH levels namely 5 to 11 and the
optimum heating time was also observed, For quantit-
ation, different concentrations of m-DNB ranging be-
tween 0.1 and 1 mg were treated with 13 % KCNand the
colour was measured at 540nm. To ensure the ac-
curacy and precision of the method, different solutions
of m-DNB of known strength were examined by this
method and the data compared with the actual concens
trations and analysed statistically by small sample 1
test'®, To measure m-pNB from a mixture of other
nitroaromatics and other organic compounds, m-DNB
was first separated from the other impurities by
preparative thin layer chromatography'! using
benzene:ethyl acetare (75:25) as solvent system and
then estimated colorimetrically, Sensitivity and repro-
ducibility of the combined method were also compared
with direct colorimetric method using different con-
centrations (5—10mg) and analysed statistically.

RESULTS AND DISCUSSION

Different nitro compounds produce different shades
with KON solution which are given in table 1 except for
TNT which gives similar shade as of m~DNB but diflers
in 4_,. and in reaction with 1 N HCI*?, The identifi-
cation himit for m-DN8 is 5 ug. It is evident from figures
1 and 2 that addition of | ml of KCN and 10 min of
heating is optimum for colour development., The
colour complex is not photosensitive, and is stable at
4°C and 26 + 2°C for 48 hr and over a wide range of
pH (table 2). Figure 3 shows that maximum absorp-
tion occurs at 540 nm. The linear curve seen in figure 4
supgests that the intensity of the colour formed at
540 ntn is concentration-dependent indicating that the
reaction obeys Beer Lambert’s law, The resuits of the
quantification of standard sclutions of m-DNB by this
method are given in table J and figuse 4 which show
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Table 1 Colour complexes formed by different mitroaromatic compounds with KCN
Limat of Maximum
Name of the identification absorpuon band
Compounds Solvent ug Colour (A.)
m-Dintirabenzene Water 5 Brown 540 nm
Acetone Yiolet
o-Nitrophenol Water 5 Yellow (low) 410nm
Orange (high}
p-Ntitrophenol Water 5 Lemon yellow 400 nm
Dinitrotoluene Acetone 2 Blue 620 nm
Picric acid Acetone 5 Pink 325 nm
Trinttrotoluene Acetone 5 Dark brownish No sharp peak
B violet
m-Nitrophenol Water No colour —
p-Dinitrobenzene Acetone - No colour —
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Figure 1. Effect on colour intensity of a variation in
KCN concentration
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Figure 2. Effect on colour intensity of a vanation of
heating time

Table 2 Effect oncolour intensity on
variation of pH

i

pH m-DNB
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Figure 3. The absorbance values of m-DNB-KCN com-
plex at different wave lengths.

that the strengths of m-DNB solutions obtained
through estimation were nearly the same as the
original concentrations. The marginal difference 1n
value is found to be insignificant statistically. The R{
value of m-DNB was 0.51 while the other nitro-
aromatics had a lower value except for orthonitro-

phenol which show higher Ry value (0.81). Table 4
shows that both the methods are quite sensitive and
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Figure 4. Spectro colorimetric estimation of m-DNB
(0.1 to 1 mg)and (inset) of same amount of m-DNB after

separation by TLC.

Table 3 Absorbance values of known concentrations of m-DNB
from the curve and statistical analysis

P, i —

e

Actual conc. Conc. {rom
qurves

{mg/ml) Absorbance (rag/ml)
G.15 0.07 0.16
0.35 0.14 (.36
Q.65 (.24 0.65
0.85 0.31 0.86
0.95 0.34 0.95
0.59 0.596

Small sample ¢t value =0
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Figure 5. Separation of m-DNB from wastes contain-
ing other nitro aromatics.

} Samples of DNB waste

accurate, The present method will be useful for the
rapid assay of m-DNBat milligram level in wateras pure
compound as well as In presence of other organic
compounds.

The constitution of the colour complex js partly
known '2 Presumably this is either substituted phenyl
hydroxylamine which in turn changes 10 alkali salts of
2 dibasic orthoquinoidal nitrogen acid'> %,
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Yable 4 Percentage recovery of m-DNB by two methods and statstical data on the compartsor between iwe methods

N —y—

e —

gy, e S—— —

Conc of
Conc. of m-DNB Mg Mean Std. )

Sample m-DNB estimated by S, recovery difference error of ¢ 1%,
No. mg Col Tc+Col (ol TLC + Col d differcnce  Theorelical Exp.

] 5 49 4.5 98 90 e —— — —

2 5 5.0 41 100 94 325 .

3 6 5.9 59 98.3 98 3 2.659
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ANNOUNCEMENT

S

FINANCIAL ASSISTANCE TO SCIENTISTS INCLUDING YOUNG SCIENTISTS FOR
ATTENDING INTERNATIONAL CONFERENCES ABROAD DURING 1986--87.

The Indian National Science Academy invites appli-
cations from deserving scientists for extending them
partial financial support to participate in important
international scientific conferences/symposia abroad
during {98687, Scientists interested to avail of finan-
cial support from the Academy for international
conferences to be held during 1986-87 are requested
to apply in the prescribed proforma which can be
obtained from the Office of the Executive Secretary,
Indian National Science Academy, Bahadur Shah
Zafar Marg, New Delhi-110 002 by sending a stamped
self addressed envelope size (97 x 47),

The conferences to be supported by INSA fall under
three different categories viz. Category I: International
Conferences organised by the International Council of
Scientific Unions (ICSU) and its affihated bodies,
hence categonsed as ICSU Conferences; Category 11
International Conferences organised by other agen-
cies, hence categorised as Non-ICSU Conferences;
Category Ill: Travel Fellowship grant to Young
Scientists below the age of 35 years for INSA-
COSTED Trave] Fellowship grant.

I. ICSU Conferences: Scientists who have been in-
vited to deliver plenary lecture/preside over session or
whose paper has been accepted for presentation, and
who wall also be provided subsistence allowance
during their stay abroad or other financial assistance
by some agency, will be given preference over others.
INSA’s financial support, in case of selection, is
[imited to maximum half international travel plus half
maintenance allowance for the duration of the con-
ference and registration fee, wherever necessary. The
prescribed application form duly filled in should be

despatched latest by 31st January, 1986 for consider-
ation at the meetings to be held during
February/March, 1986.

II. Non-ICSU Conferences: Scientists who have
been invited to deliver plenary lecture/preside over
session or whose paper has been accepted for presen-
tation and who will also be provided subsistence
allowance or other financial assistance during their
stay abroad by some agency will be given preference
over others. INSA’s financial support in case of
sefection is limited to a maximum of Rs 5,000/~ only.

The application for any Non-ICSU Conference
should be received in the Academy three months prior
to the date of conference for consideration of the
Academy at some regular intervals during 1986-87.
[11. Young Scientists Travel Grant: The applicants
intending 10 participate in intermational conferences/
symposia/short-term training programme (not ex-
ceeding two months), workshop may send formal
request on prescribed proforma atleast three months
prior to the date of commencement of the conference.
Young Scientists should fulfill the following eligibility
criteria before sending their applications:

(a) His/Her age should be 35 years or below on the
date of commencement of the conference.

(b) His/Her paper should be accepted.

(¢) Bis/Her local hospitality has to be bomne by the
organisers or some other agency.

Candidates selected will be supported fully /partially
for their travel cost by INSA jointly by INSA-
COSTED (Committee on Science & Technology in
Developing Countries) as may be the case,




