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. GG?rn?Lin!y i ~ f i l h o c ~  (in absence of uitrates). 
,- 

The motliticatio~~ of t l ~ c  1C.jeldahl metliotl, proposed by Gunning 
in 1889, 11:1s silice I)cen indorsed by a nr1111bcr of well-lcnown 
chemists. 

Tlle Gan~l ing mctllod is very simple-thc only reagents usecl . 
previous to  tlic clistillation wit11 caustic soda being s ~ ~ l l ~ h u r i c  acid 
anil potassiiinl sulpl~atc, the latter taking the place of the three 
reagents-mercury, (ouide or metallic)', potassium perruariganate 
and potassinni sr11l)llide-orclinsrily usccl. 

The 111ixtn1.e of snlphuric acid and potassium sulpliate boils a t  a 
11igI1 temperature, n~ld ,  as a rulc, oxiilizes the organic su1)stance 
morc rapidly than tlic ordinary mixture of sulphuric acid and 
osidc of mercnry. 

TIIC results obtained by Gunuing,* Atterbcrg,t Van Slylzel and 
others, inclutling the mritcr, on fodders, dairy prodr~cts, fertili- 
zers frcc froru nitrates, and vario~is organic snbstances, show that  
this mctl~od is fully as accurate as the ordioary ICjeIdalll method, 
ancl, in so~nc  cases, givcs better results. I t  is a well known fact 
that  the nitrogen of many alkaloids, nzo-coml~ouncls and various 
bodies of the aromatic series ca1111ot bc  determined-by the usual 
ICjeldahl mctliod, but Gunning ancl Atterberg have obtained good , 
results on morphine, quinine, iniligo and anilinc oxalate by  the 
Gli~lning motlification. 

* Frcs. Zeit , 28, 188. 
t (:hem. Zeitnng, I d ,  509. 
$ U. S. Tlcpt. ripr. DIV. Cliem. 13nll., 31, 142. 



The chief clisaclvantage of the  method is the frothing \-vhich 
occurs cluring the first part of the heating. This frothing, how- 
ever, causes but little tronble if a flaslr of' a t  least 500 c.c. ca- 
pacity (which can afterwards bc used for the distillation), ia em- 
ployed and care be taken in acl-justing the heat. 

'rhc Gunning mixtnre is, a t  ordinary tempcratnres, half-solid, 
and must be heatecl before i t  can be mcasurcd for ose. I t  is 
therefore bcst to  add 18 grams of potassinm sulpliate ancl 20 C.C. 

of sulpl~uric acid, separately and in the orcler named, to t l ~ c  flask 
containing the substance, shaking a few tinlcs bcfoorc Iieating. 
' r l ~ e  coarsely powderecl sulphate may be convenicntly rneasr~red 
out in a cartridge-shell adjusted to hold 18 grams ancl provicled 
with a wire liandle. The  acid may bc added from a graclnatecl 
cylinder or a burette of wide calibre connectecl by  a sil)hon wit11 
the acid reservoir.* 

After the digestion is completecl watcr should be :icldcd before 
the mistul.e becomes too cold, otherwise it is clificult to obtain a 
solution of the solid mass. 

The writer has found that  the fertilizer-chemical ltnown in tho 
traclc as " High Gracle Sulpliate of Potash," ant1 costing bnt a few 
ce~l ts  a pound, answe1.s every purpose, and is, in fact, better than 
the white sulpliatc of the apothecary, being usually free fl-onl 
moistr~re and chloriclcs, the prcscnce of which tends to increasc tlie 
frotlling. 

Following is a comparison of results, obtained by  thc mcthocls 
named, on those forms of organic nitrogenGIs matter whicli are 
most commonly useel in mixed fertilizers, ancl on fonr commercial 
fertilizers free from nitrates. 

Kjeltlnhl >lethod. ti unnlng-l<jeidahl llcti~ocl 

Cotton Seed >Ical--. -_.-. 7.06 7.11 ,' ' 6  ' 8  ---. ---. 7.10 7.13 
L '  1 1  '4 ---..... 7.10 7.15 
1' 11 'I ---. - - - -  6.95 6.97 

Castor Pomace ... -. . - - - - 5.56 6.59 
l',rnltagc . -. . -. -. -. . . - - - 5.03 5.07 

'1 ---------._-.._ 5.72 5.82 
Boiic ------.----------. 4.03 4.02 

" - - - - - - - -  - - - - - -  ---.  3.92 :1.90 
Dry Ground Fish. - - . - -. 8.69 8.77 

1, " -------. 8.14 8 06 
Peruvian Guano. -. - - -. . - 2.88 2.95 
hlixcd l~ertilizcr~ - - - - - -  - 3.45 3.45 

I *  $ ...--- 3.00 3.00 
l i  ' $ .--__- 3.80 '3.76 , 6 '  - _ - - _ -  1.82 1.81 

*' Report Conn. Agl. Expt. Stat~on, 1889, 192 
t Contains 1.89 per cent. Nitrogen in Ammonia salts. 
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