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Difforent methods' for the detérirination of eitragen fn the il were
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36 minutes for digestion and is a2 effective a9 the standard methed.  The
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hat special advantages dver miphutic acid, and Li, therefore, recommend.
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MRODUC‘IIQH :

- BAuse uf the unpou-tance of mt:rugnn in the nutrition of plants, the
detarmination of mm:mgen in goils igyery important for & scil scientist, How-
ever, thie methods in use are not entirely satisfactory and considerable difficulty
in experienced in geiting satisfactory results. ‘The Kjeldaht method fs the one
which ia almost universally employed for nitrogen determination in a variety
of ‘nitrogenous substances. This method is simple in principle but requires
caonsiderable skill and clore attention to the minute detajls. It is time con-
swining and entails many difficulties. Although many modifications of this
method have been proposed, some of the major difficulties have not yet been
surmounted, The present paper suggests modificadon which is simple and re-
duces the time for the determination of nitrogen, without sacrificing the accuracy
of the determination.

REVIEW OF LITERATURE

. Metsllic mercury, mercuric oxide, copper sulphats and aphydrous
sodium suiphate have been ueed individually or In various combinations to
hasten the digestion process.

Osborn and Wilkie (1935) studied the effect of 39 Jifferent elements
on the accuracy of nitrogen determination of glutin flour’ and found that
mercury was the best catalyst followed by selenium, while copper ranked seventh
in the list of catalysts.

Osborn and Krasnitz {1933) shomed that as a catalyst, seleninm or is
oxychloride had a slight advantage over copper sulphate but was not better thanp
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mercuric sulphate,. He further established that.a sombination. pf seleniuts w0k
mercuric oxide or. with copper salphate had a great advantage qver ey o thesr
catalysts when they were used alone, - o e R G e s
The ferric syiphate method as proposed by Stubblefield aod: Dturk
(1949) 'tmplnys'_ 10-12 gip dipotassium: phosphate and 6 gm ferric. suinhate
along with mercury as. metallic catalyst. The time of digestion by this modj-
. fication was reduced from 2.5 hours to 30 minntes, -
.. The wie of perchloric acid in Kjeldah! digestion is considersd to be
Lazardous, but Pepkowitz ef af, {1940) cartied - out Kjeldahl digestion ip the
preseace of perchleric.cid and reported that by using perchloric acid after 3
& 10-miriute Preliminary digestion with concentrated sulphuric acid and selens
tunz oxychioride as catalyst, the digestion time could be reduced to 30 minutes,

- The use of beric acid as ammonia absorber has been advocated by some
investigators. Spears (1921) compered the baric acid absorption procedure with
the ordinery Kjeldah] method smploying sulphuric acid as agumonia absorber,
and although he found almost complete agreement in the analysis of a number
of feeding stuffs, he could not make much chojce between the two methods.

Scale and Harrison (1920) In their eXperiments on the analysis of crops
and 30ils nsed both sulphuric aeid and botic acld far the atisorption of aptmonia
and showed that both methods gave practically identica] results.

" MATERIALS AND METHODS

- . §ix soll samples from different localities wers used for this iavestigntion
fod the following methods were tried {gr nitrogen determination in these soilg ;
{1) AOAC method, Tt was faken as standard for comparison,
(2). Method employing sodjum sulphate plus copper sulphate as
. catalyst, in the ratio of 1000 to 25 parts respectively; -
(3 Method emplaying sodium sulphate plus copper sulphate: plus
magnesium oxide as catalyst, in the ratios of 4 : 2 ; 1.respectively,
(4) Method employing mercury motal (0.65 gm) plps potassium
sulphate {10 gm) as catalyst,
(5) Method employing mercuric suiphate {1 gm) plus potassium
sulphate (10 gm} as catalyst, -
Ten gm il in each case (Methods 2 to 5) was digested with 10 gm digestion
misture (&s mentioned above), and 30 ml-of concentrated sulphuric acid, The
digestion way continued vatil the mixture was colourless or neatly o, Then it
wis cooled and contents of flask were difuted with water followed by the addition
of 35 ml of 40 per cent sodium hydroxide (25 ml of 4 per cent sodium rulphide
solution was also added to the difuted digest in case of mMercutry or mercurc
tulphate a5 catalyst). The whole was ther distitied for an hour or s,
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ipg) Method nding Peichlotic acid as an aid to digestmn y
m;m anit way dipested with 30 mi shlphusic heid in- the presenés of 1 gm
sopper eulphate, The digestion was carried -out ‘vigorously for 10 :mnut:s
Ths contents of fask “were dilated apd: 10 dmps of 35 pet vént perchlum acid
sohutiot were added directly into the digest. ‘Hehilng was recurned very cate-.
. MRy, 5o that the digest did not get over beiled and re-heated for 15 mmntesl
The contents of flask were cotled, “dilated and digrltiéd as usust. o

" To test the m:mcy of shove wethods, 8 Endwn quantity of hitrogen (at

the mate oF 15 mg/100 g soft 72, 0.015%) in'the form of ammiotiiunt sulphate
wad bidded to each 10 gm sawmple and then !mmadmel];r total’ nitrogén was
'ﬁﬁ'lhineﬂ to check the retovery of added nitrogen. :

“Fo bis the effectiveness of different ammionia absorbers, used durihg
ﬂﬂﬂhﬂm the ammionia cvolved In first three methiods wha absorbed both in
GLIN sulphusic nelil- sl shturated botic acid solutions and the results were
ctmipiined, ' B the mﬁm&ﬁng tﬁmmuhcsds it wis abiorbed in boric
aoid sokotion omdy. - :

RESULTS AHD DIEI:USSION

iﬂ:e results ubtnm.-.d by different tmisthods and the perceniage uf addeﬂ-
mtmgan recovered by different methode, Are presented 1o ‘Tuble. 1. :

TabLE |.—Comparisen qf‘ nitrogen percénizges obfoimed by different methods
uf nitr gen disermingtion and the percentage recovery of added.nirmpn

¢ , . Average nitrogen percentage for Ull the mﬂl
Amimonls ; N _saples with th:foi.lomng methods  }

Abﬁurber '
: Ml Hz . M; M,‘. M: Mﬁ ;
@ HSO, L8 E .
- Buile - Aldme D625% 0636 © 0897 - = =
» Soils 4-.,015 LOFI5 T AIBS 04T — — e
_UN- % |
(i) HyBCy _
. Soi] Alone 0634 L0643 D601 L0635 0G4 L0618
Sml+ﬂ-15 : 0784 0791, 0748 .nm' 0791 07
/N : '
/‘,remuryufm Nitrngln
O, B - 1
_HyBO; - 100 98 - 9& _ 9% 100 104

'Eac’fa ﬂwu B tbe average ni‘ 14 ubumntlonl ﬁ:-r 8ix dlfrcrent soily,



.~ DETERMENATION OF NITROGEN IR Soirs " <]

:'The.mgthed smploving sodjum ﬂshlutn.- Plus. coppet sulphate phis
omgnesiun axide 66 cetAlyst gave siowest ¥alues of all the methods which aro
different from it significantly, while M, My and M; gave almoat. {dentical
‘walues for nitmg:n as were, ntrta;[n:d‘ by the AQAC method, The resuita
obtained b}' the mﬂhﬁd using perchlone acid as an md to dlsﬁtlm‘.'l. were
sHghtly lower than those obtained by the AGAC methad but thess were Yettes
than those obtained by My met:l:ud

As mﬂrds thc time of digestzﬂn, AC‘AC apd method 2 toak 120 minutes
‘while My and My took 90 minictes for'complete digestion of sofl siraples, M
and Mg required 100 and 35 minutes respectively for the same purpose, It is
evident, therefore, that the time required for digestion by My is 2bout one fourth
of the time by AOAC method, .

The recovery of added nitrogen wan fairly satisfactory for all the methods,
It ranged Between 98 per cont te 104 per cent showing thereby that the methods
employed were not otherwise defective.

Or the basis of results obtained, method using perchioric acid may be
sorted out as the most rapid and cfficient for nitrogen determination in soils.

Table 1 shows that values for totsl nitrogen obtained by absorbing
ammonia in boric acid and sulphuric acid selutions when compared visually or
statistically were not significantly different from each osher However, borle

acid has the following special merits over sulphuric acid.
() Only one standard solution is rqm:red
{if) ‘Thete Is no danger of spoiling & determination because of insufi-
cient standard acid for ammonia absorption.
(i} If the content in receiving flazk s sucked back to the distillation
fask, distillation can be resumed and the sample is not spoiled.
(i¥) Tt simplifies caleulations.
It is evident, therefore, that boric acld is an easier und effcient medivm
for ammonia absorption durmg distitlation and hence its vse shouvld be
encouraged,
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