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ABSTRACT 

A new and accurate seri es of determinations of the 
density of Navol solutions has been made . The results are 
presented in tabular form as well as by means of a nomogram. 
The solutions tested were not pure, but cont ained the custom­
ary stabilizing agents found in all commercial preparations 
of this chemical . However, in the amounts actually present, 
these agents have a negligible effe ct on the density. The 
object of the work is to make possible tho quick and accurate 
determination of tho strength of Navol solutions by means of 
a hydrometer and thormornctor. 
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Authorization 

1. This study is a part of a sorios or studies on 
the gonoral proportios of Navol solutions undortakon as a part 
of Buroo.u of Ordnanco Projoct Ord.or 6476-ord. of 12 Juno 1936 
S75-1 ( 90 )(Q8). 

Ob.joct 

2. To dotorminc accurntoly tho density of Navol solu-
tions, in tho range of strength 40 por cont to 55 por cont, 
corresponding to difforont tompcraturos, in order to facili­
tate strength moasuromonts by hydromotor on shipboard and olse­
whore. 

frovious Work 

3. Those densities had previously boon roughly dotor-
minod nt tho Na.val Rosoarch Laboratory, but it was folt that 
this older work w~a bnsod on nn insufficient numbor of obsorva­
tions. 

Procodure 

4. Tho denaitios of hydrogen peroxide solutions woro 
determined with tho nid of dilatometors ovor n limitod range of 
concentrations und tomporntures. Tho dilntomotors ha.d a cnp..~city 
of 50 cc with n l cc calibrntod stom. Tho tomporo.turo rnngo v,as 
from 1.a0 c to 37.2°c, o.nd tho concentrations usod woro 43.3 por 
cont, 46.9 por cont, 51.5 por cont and 55.45 por cont hydrogon 
poroxido. Tho curvos drnwn from tho monsuremonts woro extrapo­
lated to obt~in vn.luos from ooc to 40°0 in tempornture nnd 43 por 
cont to 56 por cont in concontrntion. Tho monsuromonts nro givon 
in To.blo I, and tho vnluos tnkon from tho curvos plotted from 
those dntn nro given in Tr:t.blo II. 

5. Tho mothod usod wus ns follows - Tho Nnvol solution 
obtained from tho 250 pound drums vms 46.90 por cont hydrogen 
pcroxid0; boing lovror tho.n tho concontro.tion desired, it wns 
concontrutod nt roducod prossuro in tho prosonco of sulphuric 
ncid. Tho concontrntiori rose stondily until 55.45 per cont hy­
drogen peroxide was obtninod. Pnrt of this srunplo wo.s used 
directly, pnrt diluted with tho originnl solution to givo the 
51.5 por cont solution. Tho origino.l Nnvol wns usod for ono 
srunplo nnd somo original diluted with wa.~or for tho 43.3 por 
cont solution. Thoso solutions woro contninod in glnss volu­
motric nnsks nnd cooled to noar ooc. Tho dilntomotors woro 
also cooled, o.nd with tho nid of n cnpilln.ry tubo on a funnel 
tho solutions woro trnnsforrod to tho dilutomotors. They wore 
then plucod in tho bo.th to come ton constnnt tompornturo nt 
1.8°0. A portion of tho snmplcs usod to fill tho dilatomctors 
wore titrntod with KMn04 solution and H2S04 to dotormine tho 
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concentrations. Measurements were made on the dilatometers at 
1.a0c, 1s.2oc and 19.40c, and the dilatometers removed from the 
bath a.nd weighod. Thoy wore roplacod in the bath and moasurod 
at 27.7°c and 31.20c. At thoso tompora.turos somo bubbling took 
placo. Thoy wore coolod and n portion romovod o.nd titrated. 
Tho titrations gnvo the sruno vnluos of concontrntion ns boforo 
uso within tho orror of detormina.tion. Aftor str.nding at o0c 
ovor night (at this tompornturo no bubbling took placo) thoy 
woro introducod into tho bnth at 37.200 and monsuromonts tnkon 
whon thoy ca.mo to tomporc.turo. Roe.dings , ta.ken a.gninst timo wore 
constnnt when oquilibriUm wns roached. Bubbling also took plnco 
nt this tompornturo, but titrntions ngc.in gnvo tho so.mo concon­
trntion. In t~o ca.sos, tho a.mount romovod for titrntion gnvo n 
suit~blo volume to bo rond on tho atom at the high tompora.turo, 
i.o., for 55.45 por cont end 51.5 por cont. At 46.9 por cont 
n little too much had boon romovod nnd vn,.s fillod with somo of 
tho 55.45 per cont srunplo to tnko n rending. Titration of this 
sample gnvo 48.3 por cont. No ronding we.a mo.do on tho 43.3 por 
cont at 37.200. At 37.20c tho concontro.tions woro 48.3 por cont, 
51.5 por cont o.nd 55.45 per cont. 

6. Tho volumos on tho atoms wore rond with R cc.thotomotor 
and could bo dotorminod to 1 part in 100,000, tho some ordor of 
vnrintion found duo to tompornturo cho.ngo. Tho tompornturo Wt'.s 
constunt tot .02oc. Tho variation of tompernturo ,w.s detorminod 
by o. Bockman thorraomotor, while tho bath tompora.turo vm.s roa.d 
from o. -soc to 2000c Mercury thormomotor of 24 inch longth, which 
had boon cnlibro.tod a.t National Buroo.u of Stnnda.rds. The actual. 
experimental results are listed in Table I below. 

TABLE I 

-- ...... 
TomEorc.turo Concentration 

C 43.3i! 46.9QZ 48.3gi! 51.S0~ 55.45~ 

1.8 1.1793 1.1946 1.2167 1.2341 
13.20 1 .1712 1.1865 1.2078 1.2265 

19.40 1.1.666 1.1818 1.2030 1.2210 
27.7 1.1606 1 .1753 1.1967 1.2143 

31.2 1.1579 l .1725 1 .1936 1.2111 
37.2 1.1741 1.1877 1.2051 

--------------------·-------------Donsitios Qt tomporaturos and concontro.tions shown. 

7. A formula. uhich roprosonts tho ubovo d~t~ with fnir 
is as follows: 
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P = 21.66 + 22s.1 (n-1.100} + .o984T 

where P ~ percentage strength or concentration on a weight 
basis; D = density in grams per milliliter; and T = temperature 
Fahrenhoit. This formula was usod in computing the nomogram 
prosentod on the following pago. 

a. Tablo II prosonts tho data of Tablo I intorpolatod 
to cover tho rango zoro to 40 dogroos Contigrado. It is not 
computed by tho formula in paragraph 7, o.nd snnll discropancios 
will bo found botwoon tho two. 
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