L 00 0000000000 66 & (

Disclosure to Promote the Right To Information

Whereas the Parliament of India has set out to provide a practical regime of right to
information for citizens to secure access to information under the control of public authorities,
in order to promote transparency and accountability in the working of every public authority,
and whereas the attached publication of the Bureau of Indian Standards is of particular interest

to the public, particularly disadvantaged communities and those engaged in the pursuit of
w education and knowledge, the attached public safety standard is made available to promote the
timely dissemination of this information in an accurate manner to the public.

“STTAA FT ST, S T At ‘U A FIE AT F R
, Mazdoor Kisan Shakti Sangathan Jawaharlal Nehru
: * “The Right to Information, The Right to Live” “Step Out From the Old to the New” .

IS 5194 (1969): Method for determination of
nitrogen-Kjeldahl method [CHD 1: Inorganic Chemicals]

“ST | UE T4 T F7 Hi”

Satyanarayan Gangaram Pitroda

.‘\ “Invent a New India Using Knowledge’

Bhartrhari—Nitisatakam

" “Knowledge is such a treasure which cannot be stolen” ‘

v P =

/| ' 4 ‘-\.,. =4
.’£> "‘,'
2o ' * N B

. .

1 0 0 000000000006 6 (







BLANK PAGE

PROTECTED BY COPYRIGHT



IS:5194-1969
( Reaffirmed 2002 )

Indian Standard \

METHOD FOR DETERMINATION
OF NITROGEN—KJELDAHL METHOD

_Second Reprint MAY 1989

UDC 543,846

© Copyright 1969

"BUREAU OF INDIAN STANDARDS
MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MAKG
NEW DELHI 110002

Gr 2 October 1969



15:5194-1969

T \1 A "Y/AAT

ETHOD FOR DETERN ATION
OF NITROGEN — KJELDAHL METHOD

Chairman
Dr K. L. MoupgiILL
Morning Side, Flat No. 2, Camel’s Back Road, Mussoorie

Members Representing
SHRI V. ] BAKRE Central Revenues Control Laboratory, New Delhi
SHri K. S. SUBRAMANIAN (Ac'ie‘ﬁiaié)
Sur1 V., M. BHUCHAR National Physical Laboratory ( CSIR }, New Delhi
Suri S. K. Bosg National Test House, Calcutta

Cuesmist axp MeraLiureist, Railway Board ( Ministry of Railways)
CENTRAL Raimnway, Parer,
Bomsay
AGSISTANT DirecToOR

ECTOR
(Mer), RDSO, Carrra-
RANJAN ( Altemate )

Dimrecror Central Agmark Laboratory, Nagpur
Dr 8. GHosH ISI Laboratory, New Delhi
Dr N. JAYARAMAN - Essen & Co, Bangalore
SHRI M. R. G. SuarMA ( Alternate )
Dr S. M. KaJ Italab Pvt Ltd, Bombay
Surt S. S. HoNAVAR ( Alternate )

Dr N. M. KHANNA Central Drug Research Institute ( CSIR )}, Lucknow
Dr H. S. ManAL Forensic Science Laboratory, State of Maharashtra,
Bombay
SHr1 S. N. MiTra Central Food Laboratory ( Ministry of Health, Family

Planning, Works Housing & Urban Develop-
ment ), Calcutta

Dr V.S. K. Namr Bird & Co Pvt Ltd, Calcutta
SHr1 8. BaceH1 ( Aliernate )

Dr V. Sapasivan Municipal Corporation of Greater Bombay, Bombay

Dr B. R. SanT Regional Research Laboratory ( CSIR ), Bhubaneswar
D T. P. PrRasaD ( Alternaie )

Dr E. R. SAXENA Regional Research Laboratory ( CSIR ), Hyderabad
D ZA¥AR ZAMEEL ( Alternate )

Sunrt M. L. Sktu Institution of Chemists { India ), Calcutta
SHRI SHYAaMDAS BaccHt ( Alternate )

D=r R. S, SrivasTava Swasthya Sewa Nideshalaya, Lucknow

( Continued on page 2 )

BUREAU OF INDIAN STANDARDS
MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG
NEW DELHI 110002



18S:5194-1969

( Continued from page 1)

Members Representing
Dr P. R. SUBHARAMAN National Chemical Laboratory ( CSIR ), Poena
Surr L. R. Sup Ministry of Defence ( DGI )
SuRI S. G. KAJRERAR ( Alternate )
Dr J. N. Tavau Central Indian Pharmacopoeia Laboratory, Ghaziabad
Dr R.T. THAMPY Shri Ram Institute for Industrial Research, Delhi
SurI D. Das GUPTA, Director General, IS ( Ex-gfficio Member )

Director { Chem )

Secretary
SHRI S. ARAVAMUDHAN
Assistant Director ( Chem), ISI



IS:5194-1969

Indian Standard

METHOD FOR DETERMINATION
OF NITROGEN—KJELDAHL METHOD

0. FOREWORD

0.1 This Indian Standard was adopted by jhe Indian Standards Institution
on 24 June 1969, after the draft finalized by the Chemical Standards
Sectional Committee had been approved by the Chemical Division
Council.

0.2 The Kjeldahl method for the determination of nitrogen is convenient
for determining ammonia producing nitrogen, especially in organic com-
pounds. This method has been increasingly adopted in Indian Standards
on chemicals. This standard is intended to assist the various technical
committees of the Indian Standards Institution in preparing chemical
standards by avoiding unnecessary variations in the details of the method.
It is also intended to be of use to testing laboratories.

0.3 In reporting the result of a test or analysis made in accordance with
this standard, if the final value; observed or calculated, is to be rounded off,
it shall be done in accordance with IS:2-1960%,

1. SCOPE

1.1 This standard prescribes the Kjeldahl method for the determination of
amino nitrogen in organic materials.

2. PRINCIPLE OF THE METHOD

2.1 The sample is digested with concentrated sulphuric acid in the presence
of a catalyst to convert the organic nitrogen into ammonium sulphate from
which the ammonia is liberated by distillation with concentrated alkali
solution. The ammonia so evolved is absorbed in standard sulphuric acid
and the excess acid is titrated with standard alkali solution. Alternatively,
in the modified method, the ammonia evolved is absorbed in boric acid
and titrated against standard acid.

*Rules for rounding off numerical values ( reviscd ).
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2.1.1 No single digestion procedure which gives good results with all
nitrogen containing compounds can be recommended. As a general guide,
however, the use of potassium sulphate and a mercury catalyst as the most
reliable mixture, particularly when prolonged digestion is required, is
suggested. The mercury-selenium catalyst is more effective, but prolonged
digestion should be avoided. Copper sulphate and selenium have been
effectively used as catalyst for the analysis of biological materials. This
mixture is probably not as efficient as the mercury-selemum catalyst but its
use obviates the necessity of precipitating mercury before distillation of the
ammonia. The time of digestion is reduced when selenium is used as a
catalyst. The use of oxidizing agents, such as potassium permanganate or

]nvr‘rnann harn\nrln mav l'\n ar‘vnntan‘pnnc narht‘"]arlv w]’\nn a 1arn'n amount
L2y GQIOge. RIQE, INAY age S, pPa a2y Irge neunt

of carbonaceous matter is to bé destroyed. The organic nitrogen is not
always completely converted into ammonium sulphate when the digest has
become ¢ charfree’, since some compounds, for example, pyridine carboxylic
acids, do not char when heated with concentrated sulphuric acid. It is,

tharafara mnartienlarly imnortant nat to confuse Ccharrino time? with
inereidre, anu\ouwuny imporiant not I Comiuse \,uuuxuxs iume wiin

‘digestion time’. In many cases, a considerable ¢ after boil’ may be neces-
sary to obtain complete conversion to ammonia.

3. QUALITY OF REAGENTS

3.1 Unless specified otherwise, pure chemicals and distilled water (see
1S:1070-1960* ) shall be employed in tests.

NoTE — ¢ Pure chemicals ’ shall mean chemicals that do not contain impurities which
affect the results of analysis.

4, APPARATUS

4,1 Kjeldahl Flask — 500 ml capacity.

4.2 Distillation Assembly — The assembly shown in Fig. 1 consists of a
round-bottom flask 4 of 1000 ml capacity fitted with a rubber stopper
having two holes, through one of which passes one end of the connecting
buib tube B and through the other the end of the tap or separatmg funnel #
which dips into the contents of the flask. The other end of the bulb tube
is connected to the condenser C. The lower end of the condenser
attached by means of a rubber tube to a dip tube D which dips into a
known quantity of acid (sulphuric or boric), contained in a beaker E of
500 ml capacity, to which 3 to 4 drops of indicator solution has been
added.

5. REAGENTS

*Specification for water, distilled quality ( revised ).
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Fic. 1 DisTiLLING AsseMBLY FOR DETERMINATION OF NITROGEN

5.2 Copper Sulphate or Seleaium Powder or Mercury or any Other
Suitable Mixed Catalyst — Se¢ 2.1.1.

5.3 Concentrated Sulphuric Acid — conforming to IS:266-1961*,

5.4 Sodium Hydroxide Solution — Dissolve about 450 g of sodium
hydroxide ( pellets, flakes, sticks or lumps) in 1000 mi of water.

5.5 Standard Sulphuric Acid—0'5 N.
5.6 Standard Sodium Hydroxide Solution — 025 N,

*Specification for sulphuric acid ( revised ).
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5.7 Alkaline Sodium Sulphide Solution — Dissolve 20 g of sodium
sulphide (Na, 5.9 H,O) in water, dilute to 50 ml, add 600 ml of sodium
hydroxide solution ({se¢ 5.4) and mix well.

5.8 Methyl Red Indicator Solution — See 15:2263-1962*,

5.9 Boric Acid Solution —saturated. Dissolve 60 g of boric acid in 1
litre of hot water, cool and allow to mature for 3 days before decanting the
clear liquid.

5.10 Mixed Indicator Solution — methyl red and methy! blue prepared
as prescribed in Table 1II of IS: 2263-1962%.

6. PROCEDURE

6.1 Weigh accurately a suitable quantity of the finely ground sample into
the Kjeldahl flask. The quantity of the sample taken shall be such that
the ammonia liberated neutralizes not more than 40 ml! of standard
sulphuric acid or boric acid taken in the beaker £. Add 10 g of potassium
sulphate or anhydrous sodium sulphate, 0°5 to 1 g of the catalyst and 30 ml,
or more if necessary, of concentrated sulphuric acid. Place the digestion
flask in an inclined position and close the flask with a loosely fitting, pear
shaped, hollow glass stopper to prevent loss of sulphuric acid or entry of
dust. Heat the mixture gently in a fume cupboard until the initial frothing
has ceased. If the sample tends to foam or froth, heat very gently in the
initial stages; a small piece of paraffin or zinc may also be added to reduce
frothing, if necessary. Heat the liquid to boiling point. Continue boiling
freely until the solution becomes clear and then boil for a further period of
about two hours. Cool the contents of the flask.

6.1.1 Transfer completely the contents of the digestion flask into the
round-bottom flask of the distillation assembly, using water. Add a few
pieces of pumice stone. Place a measured volume (normally 50 ml is
sufficient) of standard sulphuric acid in the beaker E and add 3 drops of
methyl red indicator. Fit up the distillation assembly. Add an excess of
sodium hydroxide solution (or alkaline sodium sulphide solution where
mercury is used as catalyst), through the separating funnel, and mix with
the contents of the flask by mild shaking, so as to make the solution alkaline.
Distil about one-third of the total volume of the solution in the flask. Cool
and dismantle the distillation assembly. Wash the condenser and the dip
tube with water, collecting the washings in the beaker E. Titrate the
excess of sulphuric acid in beaker E with standard sodium hydroxide
solution. Carry out a blank determination in the same manner using the
same quantities of all the reagents but without the sample.

*Methods of preparation of indicator solutions for volumetric analysis.
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6.1.1.1 Calculation

14 (Va—V,) N

Nitrogen, percent by weight = T

where

V; = volume in ml of standard sodium hydroxide solution used
to neutralize the excess acid in the determination with the
sample,

V, = volume in ml of standard sodium hydroxide solution used
to neutralize the excess acid in the blank determination,

N = normality of the standard sodium hydroxide solution, and
1" = weight in g of the sample taken for the test.

6.1.2 Alternatively, the ammonia evolved by distillation shall be absorbed
in boric acid. Carry out digestion as prescribed in 8.1. Transfer comp-
letely the contents of the digestion flask into the round-bottom flask through
the separating funnel. Rinse the separating funnel with water. The total
volume of liquid in the distillation flask should not exceed half the capacity
of the flask otherwise frothing may occur. Add excess of sodium hydroxide
solution (or alkaline sodium sulphide solution swhen mercury is used as
catalyst) to make the solution alkaline. Connect immediately the round-
bottom flask to steam trap and condenser. The condenser should be
arranged to dip the dip tube in 50 ml of boric acid which is kept cool in
beaker E. Add 2-3 drops of the mixed indicator. Distil about one third of the
total volume of the solution in the flask. Cool and dismantle the distilla-
tion assembly. Rinse the tip of the condenser and the dip tube with water,
collecting the washings in the beaker /2. Titrate the ammonia present in
the distillate with sulphuric acid until the grass green colour changes to
steel grey, a further drop then giving the purple colour.

6.1.2.1 Calculation

Nitrogen, precent by weight = E._%_E__)

where
V = volume in ml of standard sulphuric acid used in titration,
N = normality of standard sulphuric acid, and
11" = weight in g of the sample taken for the test.
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AMENDMENT NO. 1

TO

1S:5194-1969 METHOD FOR DETERMINATION
OF NITROGEN-KJELDAHL METHOD

APRIL 1979

Addendum

(Page 4, clause 4.2) - Add the following
note after 4.2:

'Note - In order to avoid back suction of the
liquid in the beaker, presence of positive pressure
by introduction of gas (nitrogen gas or air free
from carbon dioxide) would make the operation
smoother.'

(cpc 1)

Reprography Unit, BIS, New Delhil, India
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