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Ni tro gen (To tal) in Wa ter

Kjeldahl Method
First Ac tion 1973

A. Prin ci ple

Spec i men is di gested with H2SO4 to con vert or ganic N to NH3,
which is dis tilled af ter alkalinization and de ter mined by
nesslerization or titrimetry. Pre serve spec i mens by ad di tion of

40 mg HgCl2/L and store at 4°C. An a lyze as soon as pos si ble, as
con ver sion of or ganic N to NH3 may oc cur even with pres er va tion.

Method is ap pli ca ble to sur face and sa line wa ters and do mes tic
and in dus trial wastes. Some in dus trial wastes con tain ing ma te ri als
such as amines, ni tro com pounds, hy dra zones, ox imes,
semicarbazones, and some re frac tory ter tiary amines may not be
con verted to NH3.

Nat u ral water an a lyzed by 31 an a lysts in 20 lab o ra to ries showed
re sults in Ta ble 973.48 on ex act in cre ments of or ganic N.

B. Ap pa ra tus

(a) Di ges tion ap pa ra tus.—See 955.04B(a) (see 2.4.03) 
(b) Dis til la tion ap pa ra tus.—See 955.04B(b) (see 2.4.03) or use

all-glass ap pa ra tus with 800 or 1000 mL dis till ing flask and 500 mL
glass-stoppered Erlenmeyers, marked at 350 and 500 mL, as
re ceiv ers. Pre pare for use by dis till ing mix ture of NaOH–Na2S2O3

so lu tion and H2O (1 + 1) un til dis til late is NH3-free by Nessler

re agent, (j). Re peat each time ap pa ra tus is out of ser vice ³4 h.
(c) Nessler tubes.—Matched, ca 300 mm long, 17 mm id, and

marked at 225 ± 1.5 mm in side mea sure ment from bot tom.
(d) Spectrophotometer or fil ter pho tom e ter.—For use at 425 nm.

C. Re agents

(a) Wa ter.—Dis tilled, NH3-free. Pass through ion ex change
col umn of mixed strongly acidic cat ion and strongly ba sic an ion
ex change res ins. Re gen er ate res ins ac cord ing to man u fac turer’s
in struc tions.

(b) Mer cu ric sul fate so lu tion.—Dis solve 8 g red HgO in 50 mL
H2SO4 (1 + 5) and di lute to 100 mL with H2O.

(c) Di ges tion so lu tion.—Dis solve 267 g K2SO4 in 1300 mL H2O
and add 400 mL H2SO4. Add 50 mL HgSO4 so lu tion, (b), and di lute
to 2 L.

(d) So dium hy drox ide–so dium thiosulfate so lu tion.—Dis solve

500 g NaOH and 25 g Na2S2O3×5H2O in H2O and di lute to 1 L.
(e) Phenolphthalein in di ca tor so lu tion.—Dis solve 5 g

phenolphthalein in 500 mL al co hol or isopropanol and add 500 mL
H2O. Add 0.02M NaOH un til faint pink.

(f) Sul fu ric acid stan dard so lu tion.—0.01M. Pre pare and
stan dard ize as in 890.01 (see A.1.14). 1.00 mL = 0.28 mg N.

(g) Am mo nia stan dard so lu tions.—(1) Stock so lu tion.—1.00 mg
N/mL. Dis solve 3.819 g NH4Cl in H2O and di lute to 1 L. (2) Working 
so lu tion.—0.01 mg N/mL. Di lute 10 mL stock so lu tion to 1 L.

(h) Bo ric acid so lu tion.—Dis solve 20 g H3BO3 in H2O and di lute 
to 1 L.

(i) Mixed in di ca tor.—Mix 2 vol umes 0.2% al co holic methyl red
with 1 vol ume 0.2% al co holic meth y lene blue. Pre pare fresh ev ery
30 days. SDA 3-A or SDA 30 de na tured al co hol may be used.

(j) Nessler re agent.—Dis solve 100 g HgI2 and 70 g KI in small
amount H2O. Add slowly, with stir ring, to cooled so lu tion of 160 g
NaOH in 500 mL H2O, and di lute to 1 L. Re agent is sta ble 1 year if
stored in Py rex con tainer out of di rect sun light. Re agent should give
char ac ter is tic color, but no pre cip i tate, with 0.04 mg NH3–N in
50 mL H2O within 10 min.

D. Di ges tion and Dis til la tion

De ter mine spec i men size as fol lows:

N/L, mg Specimen, mL
 0–5 500
 5–10 250
10–20 100
20–50  50.0
50–100  25.0

Place spec i men, or res i due from NH3 de ter mi na tion (for or ganic
Kjeldahl N only), into 800 mL Kjeldahl flask. Di lute, if nec es sary, to 
500 mL and add 100 mL di ges tion so lu tion, (c). Boil un til SO3 fumes 
are evolved and test so lu tion be comes col or less or pale yel low.
Cool, and di lute with 300 mL H2O. Add NaOH–Na2S2O3 so lu tion
slowly down neck of tilted flask to un der lay acid so lu tion in amount
suf fi cient to make fi nal so lu tion strongly al ka line as shown by
phenolphthalein (60 mL NaOH–Na2S2O3 so lu tion will neu tral ize
20 mL H2SO4). Con nect flask to con denser, with tip of con denser
dip ping into 50 mL 2% H3BO3 so lu tion in 500 mL glass-stoppered
Erlenmeyer. If test so lu tion is to be ti trated, 100 or 200 mL H3BO3

may be used. Mix so lu tions and dis til 300 mL at 6–10 mL/min. If

NH3 con cen tra tion is ³1 mg/L, de ter mine titrimetrically, E; if less,
de ter mine colorimetrically, F.

E. Titrimetric De ter mi na tion

Add 3 drops mixed in di ca tor, C(i), to dis til late and ti trate with
0.01M H2SO4, (f), match ing end point against blank con tain ing
same vol ume NH3-free H2O, H3BO3 so lu tion, and in di ca tor.

mg To tal N/L =
[(mL stan dard H2SO4 for test portion

– mL stan dard H2SO4 for re agent blank)

´ 2 ´ molarity stan dard H2SO4 ´ 14.01 ´ 1000]
/mL test portion di gested

F. Colorimetric De ter mi na tion

Pre pare se ries of stan dards con tain ing 0.0, 0.2, 0.5, 1.0, 1.5, 2.0,
3.0, and 4.0 mL NH3 work ing stan dard so lu tion, (g)(2), di luted to
50 mL with NH3-free H2O (con tains 0.0, 0.04, 0.10, 0.20, 0.30, 0.40,
0.60, and 0.80 mg NH3 N/L). Add 1 mL Nessler re agent, (j), and
mix. Af ter 20 min, read A at 425 nm against 0.0 (blank) stan dard, and 
plot A against con cen tra tion to ob tain stan dard curve. Dis til one or
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Table 973.48. Sta tis ti cal re sults for wa ter con taining ex act
in cre ments of or ganic ni tro gen

Method
Added, mg

N/L

Stan dard de vi a tion Bias

% mg N/L % mg N/L

Colorimetric 0.20 100 0.20 +15.5 0.03

Colorimetric 0.31 81 0.25 +5.5 0.02

Titrimetric 4.10 26 1.06 +1.0 0.04

Titrimetric 4.61 26 1.19 –1.7 –0.08 
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more high and low stan dard so lu tions daily to en sure ad e quate
re cov er ies.

As es ti mated by pre lim i nary de ter mi na tion, de ter mine NH3 in
50 mL aliquot, or aliquot di luted to 50 mL, as above, and read NH3

con cen tra tion from stan dard curve.

mg To tal N/L =

[(mg NH3-N from curve ´ 1000)/mL spec i men taken for dis til la tion]

´ (mL fi nal dis til late, in clud ing H3BO3 so lu tion
/mL dis til late taken for nesslerization)

Ref er ences: Methods for Chem i cal Anal y sis of Wa ter and Wastes
(1983) (avail able from Na tional Tech ni cal
In for ma tion Ser vice, 5285 Port Royal Rd,
Spring field, VA 22161, USA, Stock No. NTIS
PB84-128677).
Method Study No. 2.
Nu tri ent Anal y ses, Man ual Methods (1970) (avail able 
from Na tional Tech ni cal In for ma tion Ser vice, 5285
Port Royal Rd, Spring field, VA 22161, USA, NTIS
PB230828/BE).
JAOAC 56, 295(1973).

CAS-7727-37-9 (ni tro gen)
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