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Sulfamic Acid as a Standard Substance in Non-Aqueous Titrimetry

Kwas sulfamowy jako substancja wzorcowa w §rodowisku niewodnym

CynbamoBas KMCNOTA KaK BELLECTBO-3TANOH AN YCTAHOBKM TUTPA
B HEBOAHOW cpefse

Sulfamic acid, NH:SOsH, has been already proposed for the standardiza-
tion of aqueous solutions of alkali metals hydroxides (1, 2, 4, 5, 7). It has an
advantage of being stable in the solid state, non-hygroscopic and may be
obtained in a pure form. Since the substance is soluble in some organic solvents
(e.g. dimethylformamide), it was also employed to determine the titer of
lithium methylate in a non-aqueous medium (3). Now it is conceivable to be
tested as an acidic primary standard for a more widely used non-aqueous tit-
rants — sodium methylate and sodum aminoethylate. The potentiometric in-
vestigation showed that the potential breaks are sharp and occur at stoichio-
metric ratios; an indicator method can also be used for the end point detection.

EXPERIMENTAL

Reagents and apparatus

Sulfamic acid (POCh Gliwice) was twice recrystallized from water at 70°
(discarding the first crystals separated at 25°C, and collecting the next, preci-
pitated at refrigeration) and dried in a vacuum for at least 12 hrs; this simple
procedure was almost as effective as Bishop’s laborious method (1). Aci-
dimetric assay gave 99,8% purity.

Sodium methylate (in benzene-methanol, 85:15), sodium aminoethylate (in
ethylenediamine) — 0,1 N solutions. Dimethylformamide (BDH, rcagent grade).
Bromocresol green (BDH, reagent grade) — 0,05% solution in anhydrous
methanol. Other solvents and reagents (POCh Gliwice, p.a.).

Potentiometer Titrator TTT 1 with scale expander PHA 630 T (Radiometer,
Denmark); glass electrode G 202 C and silver chloride electrode (electrolitically
coated silver electrode P 4011). Derivatograph type OD 102 (MOM, Hungary).

Derivatographic examination of sulfamic acid

The sample at a 2°C/min heating rate did not considerably change its mass
from 20°C up to 230°C. DTA-curve showed in this range only one distinct peak
between 205--207°C, owing to the melting of the substance. However, the
specified examination is not consistent with the slow (and prolonged) heating
of sulfamic acid, when it decomposes at a lower temperature (about 140°C) (7).
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Table 1. A statistical evaluation of the standardization of sodium methylate (I) and
sodium aminoethylate (II) solutions with sulfamic acid

Statystyczna ocena oznaczania miana roztwor6w metanolanu sodowego (I) i amino-
etylanu sodowego (II) za pomocg kwasu sulfanowego

Number Mean, ggg&ﬁfﬁ
Procedure of variates % %) ’
(n) (x)
(s)
I. Potentiometric
end-point Visual 11 99,96 +0,052
end-point 7 99,91 +0,086
II. Potentiometric
end-point Visual 7 99,91 10,099
end-point 7 99,84 40,105
DISCUSSION

The presented experimental data show that sulfamic” acid can serve as a
satisfactory primary standard in acid-base non-aqueous titrimetry. The suita-
ble medium is dimethylformamide. A given procedure enables a sufficiently
precise determination of the titer of sodium methylate or sodium aminoethy-
late solutions with potentiometric or visual (recommended indicator is —
contrary to Caso and Cefola (3) — bromocresol green) end-point titra-
tion.
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STRESZCZENIE

Kwas sulfamowy (kwas amidosulfonowy) moze stuzyé¢ jako substancja wzorcowa
do oznaczania miana roztworéw metanolanu sodowego lub aminoetanolanu sodo-
wego. Odwazke kwasu sulfamowego rozpuszcza sie w dwumetyloformamidzie i mia-
reczkuje oznaczanym plynem potencjometrycznie (elektrody szklana i chlorosrebro-
wa) lub ze wskaznikiem wizualnym (zielen bromokrezolowa).

PE3IOME

CynbamoBylo KuCNOTy (aMMAOCYNLGOHOBYIO KMCNOTY) MOXMHA NPUMEHSTL Kak Be-
LeCTBO-3TANOH ANA YCTAHOBKM TMTPA METaHONaTa HAaTPMA MNM aMMHOITaHONATa HaTpMAa,
FaBecky cynbdamoBOi KMCNOTEI PACTBOPAETCA B AMMETMAPOPMAMMAE M NOTEHUMOMETPU-
UeCKM TUTPYeTCs onpeAensembiM pacTBopom (CTeknauwili 3nextpos M xnopocepebpsaHbid
3NEKTPOA) MM C BU3YanbHLIM MHANMKATOPOM (BpOMKpE30nOoBLINA 3eneHuit).






