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#A81kf} TaxUTns &vmidpdoews aifdveTan onuavTI-
k&S ueTa Tiis EAaTTdOEwS THis SinAekTpikils oTa-
Oepds ToU BiaAuTov, xal EAaTToUTan peTd Tis -
Enoews Tijs lovTikfis loxUos, kaTd TpSTOV UTrOdT-
Aolvta 8Tt 1) pubpifovoa THy TaxUiTnTa dvTiSpa-
o015 AauPdver yopav peTall novoodevidv idvrwy &v-
T18éTOU QopTiou.

Els pnyaviouds &vmidpkosws &v ouvapTricer
METG TGV Qs Gvw TeEIpapaTIKGY dedouéveov Beco-
peiTar dos mbavéds. ‘O pnyaviopds olros &8nyel
els T &mTux i TpoPBAeyv 8T1 USaTikd SroAUpaTa
ToU S1paivuro - UdpofuPopaviov SUvavtar v oTa-
BepotroinBoliv S1& T1js Tpoobiikns ioxupol dEécs.

TipooBiwpiodnoav ai oTabepal Ts. wpwToAU-
Tikfis SixoTdoews Tol SipaivuroPopikol 6o, 5i-

Sovoan T peT& Tiis Bepuokpacias peTaPoAAopé-
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oias éAfednoav ai fepuoduvamkai ocuvapThoers
Tiis MpwToAUoEws. ‘H peTafors Tfis Evrpomias
Kat& THy WpwTdAvow Seikvier 81 loxupdk &mi-
Spaots TGV popiwv ToU USaTtos &okeitou émi ToU
&8tos mpd Tiis TpwTOAUCEWS.
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The precision of the quantitative determination of hyponitrous
acid by the precipitalion method.

By C. N. POLYDOROPOULOS and M. PIPINIS

The concentration of H,N,0, is determined by precipitation with AgNO,
in a 100m] volumetric flask in weakly acid solution, and back titration of Agt
in the half of the filtrate. The mean, standard, and 90 ¢/, - chance deviations of
the method are found to be 2.15, 2.80, and 4.5 X 10"¢ mole[l respectively.

Three methods are available for the quanti-
tative determination of hyponitrites in aqueous
solution: precipitation as Ag,N,0, (1), oxida-
tion by KMnO, (2) and the spectrophotometric
method (3). They have been used for determina-
tion of N,0,”" in alkaline solution.

. Hyponitrous acid itself, in acid solution, has
recently been the subject of a systematic kinetic
investigation (4) by the authors. During this
work the precipitation method was standardized
as follows:

A sample (20-25ml) of the solution of H,N,O, is
transferred toa 100 ml volumetric flask. Then an excess
of a standard solution of AgNO; (20-25 ml, 0.1 N)
is added and the mixture is, without undue delay, neu-
tralized with 0.1 N NaOH up to the appearance of
a brown precipitate (Ag,0). The latter is redissolved
with a few mls of 0.1 N CH,COOH, and, finally,
5 - 10 m] of an acetate buffer solution ( 0.1 M CH,COOH

and 0.1 M CH,COONa) are added and. the volume is
brought to 100 ml. Thus a pH of about 4.5-5 is esta-
blished, at which silver hyponitrite is practically in-
soluble (5) whereas silver oxide and carbonate are so-
luble.

The solution is next filtered through a dry bard
filter paper into a dry conical flask. The first 1/3 - 1/4 of
the filtrate is discarded. In 50 ml of the rest of the filtra-
te the excess of Ag*t is titrated with 0.IN KSCN, af-
ter the addition of 10 m1 6N HNO, and 2 ml of a satu-
rated solution of ferri - ammonium sulfate.

The results are not influenced by the order
of mixing the solutions of H,N,O, and AgNO,.
The same results are also found if the solution
of H,N,O, is first added dropwise to an excess
of NaOH, and precipitation follows. But slow
neutralization of H,N,O, up to pink phenol-
phthaleine prior to the addition of AgNOQO,, as
frequently recommended by early investigators
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(6), should be avoided, because hyponitrites, as it
has recently been shown (4,7), are much more
unstable in neutral than in acid solution.

The precision of the method, as estimated
below, is based on 37 sets of measurements each
of which consisted of about 9 determinations.
The concentration of H,N,O, varied in the ran-
ge 0.005-0.060 mole/l.

Within each set of measurements the pro-
bable value of the concentrationof H,N,O, was
estimated by a least square method (8a), and the
difference from the actually determined value
was computed. T'he absolute value of this diffe-
rence is referred to as A.

The mean value of A was 2.15 X 10 mole/l
and the largest 9.8 X 10" mole/l. The standard
deviation (s=[ZA*/n]"*) is $=2.80 X 10°* mole/l.

The number of analyses whose A fell within
a certain range is shown in Table I. The distri-

Table 1.— Distribution of the deviations

alAX10<b . alAXINCD i
a b a b
0.00 — 0.50 47 5.00 — 5.50 3
0.50 — 1.00 56 5.50 — 6.00 3
1.00 — 1.50 56 6.00 — 6.50 4
1.50 —2.00 | 25 6.50 — 17.00 2
2.00 — 2.50 31 | 7.00— 7.50 4
2,50 — 3.00 31 | 1.50— 8.00 0 |
3.00 — 8.50 25 8.00 — 8.50 2
3.50 — 4.00 21 8.50 — 9.00 0o
4.00 — 4.50 17 | 8.00 — 9.50 1
4.50 — 5.00 9 | 9.50 —10.00 2;
i
Total n = 339 .

A in molefl , n=number of determinations

bution of A is very nearly as expected theore-
tically (8b). This is better shown in Fig. 1, in
which the curve is theoretical (for the present
value of s) and the points express the results of
Table I summed up successively and divided
by 3.39.

The percent number of determinations whose
A is less than 1s, 25, and 3s is 68.7, 94.7, and
98.5 %/, respectively, as compared to the theore-
tically expected (8b) values 68.27, 95.45, and
99.73 /,. :

There is a 90°/, chance for the error to be
less than 4.5 X 107, i.e., about 1°¢/, for modera-
tely concentrated solutions of H,N,O,.

Ackn. We are indebted to Dr. Pand. Niko-
laides for her invaluable help in carrying out
the computations, and to the Royal Hellenic Re-
search Foundation for financial support.
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Fig. 1. Percent number of determinations having A less
than the value shown on the abscissa.

NEPIAHVYIZ

‘H dxpifeia 1ot mocotixod ngoodiogiopot 1o

Snovitpddovs 8&boc dia tiic pedédov tijs xa-
; TaAXENUYICEWS.

‘Yndo K.N. IOAYAQPOIIOYAOY xai M. IIIIIINH

T UmoviTp®Bes dEU els &oBevids S§1vov BiGAv-
pa TpoadiopileTan S1& karaxpnuvioews dik 0.1IN
AgNO, #vrds dyxopetpikiis @iéAns Tév 100ml],
mpoodrkns &ikolU puduioTikoU kai, uetd Siffn-
o1v, dmodoyKopeTphoews Tis Teprooeias T& Agt
els 1O fuiov ToU Sindfuaros. *H &xpifeta Tiis pe-
8650u UTroAoyileTan &k TV &TOTEALOUATWV 339
mpocbiopiopdv. ‘H peyioTn onueiwdeioa &wdkAi-
o1s firo 9.8 X 10" mole/l xat, &vrioToixws, 1) péon
2.15 kal f) wpéTUTOS (standard deviation) 2.80.
Tod opdAua Exer miBavoTnTa 90 °/; vé& uh UmrepPui-
v THy Tipt 4.5 X 107 mole/l, fiTot, Si& peTpics’
&poud SicAUpara H,N,0,, 16 opdApa Tiis ueds-
Sov ddv UmepPaiver 16 19/,

(’Ex voi "Egyactnelov Pvoixoynuelas . vod Ilavemiorn-
plov "Adnrdy).
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