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- JAN-A-183

28 FEBRUARY 1945

JOINT ARMY.-NAVY SPECIFICATION
ACID, NITRIC
| (For Ordnance Use) e
Army Number Navy Numbet
50-11-3C | - 51A22

Thig tpecxﬁmtion wis approved by the War Department and
the Nn.v%‘mputment Zor ggn of pme’uremnt urﬂc&‘:t the Army

and the Navy and supersedea the following specification ;
U. 8. Aty ' Navy Department
50"'11"*85 . e -
11 June 1941 L .
A, APPLICABLE SPECIFICATIONS, C

" . A~1, The foilowing specifications, of the Issne In effect on the date of
invitation for bids, form s part of this specification !

U. 8. ARMY SPECIFICATION

' 100-2—8tandard Specificatlon for Marking Shipments by
- Contractors,

., NAVY DEPARTMENT SPECIFICATION
| General Bpecifications for Ynspection of Material,!
. B. CLASSES., _
B~ Thta specification covers nitric acld furnished in the following
- ¢lasses (sae par. H-1): - : . ' -
Class a~-For vge In manufacture of mercury fulminate.
Class b—For use in manufacture of PETN and nitramines,
Claga ¢~-For use In manufacture of plerle actd,
’ Class d--For use in maanfacture of ammonium nitrate,
Class e~For use In manufacture of mixed acids, and for other
purposes,

" G. MATERIALS AND WOREMANSHIPS,
C-1. See gection E.

D, GENERAL REQUIREMENTS.
D-1. See section B,

 E. DETAIL REQUIBEMENTS.

- E-1, Color.~Nitrie acid shall be not darker than the standard color
golution described In paragraph Feda, )

- B2 dppearance.~Nitrie acld shail be clear and free from sediment,

sugpended matter, and separated material, '

o BB, Ohemical requirements —~Nitrie acld shall conform to the chemi.

- cal requirements of table L ‘
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Tasre I——Chemical raquirements

Clazsa | Classh | Clany 0 { Qlass 4 [ Tines 4
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‘L Bt DY ph H-3, ' . .

JAs8 mmm tract or srder. . (See par. H-1}. . _ .
dl;i ?&s‘i%pli?ga t{: 's'aevo‘:‘m wered zxix.tfio ml used ?a{mlx ﬁin} the mankiscturs of trinktrotoluens,
“; 3}&&2; {on meti dosceibed in parsgraph F-$o(2) shall be nsad to dotermine niceic

' ¥. METHODS OF SMLﬁIG. INSPECTION, AND TEBTS.

-

P-1, 8ize of lots~MMaximum, 50,000 pounds, unless delivered in
tank cars, in which case ona tank carioad shall copstitnte a lot. Each
lot ghali contain acld of one ¢lass only.

P2 Sampling ‘ _ _.

-2, Ofther than carlosd lota~—A minlmum of 10 percent of the
contalners in the lot sball be selected by the Government inspector
in sueh 2 manner as to be representative of the Jot. When lots com-
ptise less than 100 c¢ontainars, elther 10 containers or all econtsiners
in the lot shall be selected, Sufliclent materinl shall be removed from
each nelectad container by means of a thief to form 4 primary sample
of approximately 1 quurt, One-half of each primary sample shall be
placed in a glassstoppered bottie and o labeled that the ¢ontaiver
from which it was taken can be easily identified, The remaining
portions of each primary sample shall be thoroughly mixed and a
composite sample of approximately 1 quart shall be placed in a glass-
stoppared bottle and labeled to show the pame of the material, clasa,
manufacturer, plant, contract or order number, Iot number, and num-
ber of pounds in the Jot. All acceptance tests shall he made on the
composite gample representative of the lot.

F-2h. Carivad lots.—~A portion of*approximately 1 quart from each
tank car shall be removed by lowering a sveighted, unstoppered bottle
by means of a cord, chaln, or rod to the bottom of the tank car ghell
and mmediatsly withdrawiog to the surface. In order to obtain a
representative etoss gection sample, the speed of lowering and with-
drawing shall be of yuiform rate end so regulated that the bottle shall
be Just filled ag it reaches the surface of the liguid. All samples shall
be placed ln glass-stoppered Gottles labeled.tc show the name of the
material, class, manufacturer, plant, contract or order number, lot
number, and pumber of pounds in the lot. Al aceeptance tests shall
be made on the sample representative of the lot

P-8. Inspection.~lnspection shall be made at the polnt of deltvery
unless otherwise speeified in the contract ov.order. _

i, Tests~—The following tests shall be made at & Government
laboratog unless otherwise specified fn the eontract or order.

B4, Oolor~Put into a Nesslor tube 100 mlL of a solution contaia-
ing 0.8 gm. of cobalt chloride {Co(l8R,0), 6.25 gm. of ferric chlorida.
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and 3.85 ml of B1 percent hydrachloric acid per liter, Place this tube
containing the color standard on & white surface and piace bestde
it & Nessler tube containing-100 ml. of the sample., The acid shail
be no darker in color than the standard solution,

F-4b, Appearance.~Ponr approximately 25 ml of the thoroughly
mixed sample into & c¢lean test tube, Allow to stand for at least 10
g!n::uge:i Examine for clarity, sediment, and suspended or separated

e .

F-dc. Nitric acid content——Determine the pitric acid content by
either the method* described in paragraph F-4e(1) or ihe method
described in paragraph ¥F-4¢(2) except that class b pitric acid
?—T&?} shall be determlined hy the method described im paragraph

F-4a(l), Nitrémeter method.— .

F—ic{1)a. Standardization of the nitrometer.—Standardization shall
be made by either of the following methods:

. F—de{l)a(l). 4dsolute inethod-—Assemblée the gpitrometer (dn
Pont or equivalent) after thoroughly cleauing and drying all parts.
The various parts, with the exception of the reservoeir bulbs, shall be
coropletely fiiled with mercury. Place 25 mil. of 245405 percent
_sulfuri¢ aeid in the generating bulb, draw air Into the bulb to nearly
the level of the lower shoulder by lowering the mercury reserveir
Aand opening both stopcocks. Close both stopcocks and shake vigors
ousiy for 38 minutes, Counect the generating balbk to the compen-
sating tube. Draw the dry alr from the geunerating bulb lnto the
compensating tube by adjustment of the two me resarvolrs,
keeping open the stopcock of the measuring tube, ntinue the
Introduction of the air unti! the mercury in the reading tube is
nearly at the 12,50 mark. Senl the compensating tube by means of
a small blow pipe flame, Deslccute similarly in the generating buld
another portion of alr sand: transfer this to the reading tube until the
mercury In the reading tube, compensating tube, and thelr mercury
reservoirs is at the game level, the mercury in the reading tube being
approximately at the 12.50 mark. It [8 not necessary that these gus .
volumes be exact or equal, Fill a small U-tube manometer with
sulturic acid and attacly to the reading tube. Allow the apparatus to
come to ¢onstant temperature and then adjust the mercury levels
in the-reading tube, compensating tube, and their mercury reservoirs
$o that the air in tfxe reading tube is uader atmospherie pressure, as
shown by the acid levels fn the arms of the manometer tube. Take
the reading on the graduated scale of the calibrated reading tube,
and at the same time note the temperature and barometric pressura.
From these readings calculate the volume of air at 20° C. end 760
miliimeters pressure in the reading tuba by means of the following

formula e
P=7'X P 203 X {(1—0.000182')
wrh ' 760X (273/7" } X (1—0.00018X20)
ere

¥ =volume at 20° C. and 760 millimater, barometer at 20° C.
F'=volnmne at the observed temperature (I’) and pressure (F)
i =temperature of the barometer,

The factor 0.00018 represenis the correction to be applied for the
<oelieient of expansion of merenry in the barometer, When V bas
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been calenlated, adjust the heights of the reading tube, compensating
tobe, and thelr resarvoirs ao thatf, with the mercury in the veading
and compensating tubes on a level, the mercury in the reading tube
marks the caleulsfed volumie of the air. ‘Paste a strip of paper on
the tube s0 &8 t0 mark the height of the mercury In the compensating
_tube. Take this ag the standard volume of air with which every
volume of gas to he measured ia compared.

NoTe—The use of dry air tends to form & scom around the reading level
of the compensating tngo, thus req 1nig frequent restandardization of the
o I R A T L 1 R F R o E v
ased, If un{hhlg. A talt dgp of sulfuric scid will alwo prevent this weum.

P-4¢ (1) a (2). Potassium nitrate method—~Recryatallize § timen .
from B8 percent aleohol a sample of ¢chemically pure grade of potas-
slum nitrate, and grind this to pass through a No. 100 (149 micron)
U. B. Standard sieve. After drylpg at 135* to 150" G for 2 or 8
hours, welgh & portion of exacfly 1 gm, into a small welghing bottle
and transfer this portion to the cnp of the genersting buld, Wash
the potassium nitrate fnto the generating bulb by means of 8 to 10
portions of 94505 percent sulfurie acld free from npitrogen, using
a total of 25 ml, of acid. With the lower stopcock of the generating
bulb-open and the mercury reservoir jow enough to maintain a glightly
reduced pressure in the generating bulb, shake the sample until most
of the gas has been generated. Adjust the mercury reservolr until
the mercury drops pearly to the lower shoulder of the generating
bulb. Close the lower stopcock and shake the bulb vigorously for
- 8 minutes. Replace the bulb on the rack, open the lower stopcock,

and allow the tube to stand for 8 minutes, the levels in the geperating
bulb and reservoir belng approximately the sama; having praviously
lutroduced desiccated alr into the compensating tube as deseribed in
the absolute method of paragraph ¥F-4e(1)a(l), Closs the lower
atopeock, and shake the generating bulb for an additional minute.
-Tranafer the gaa to the reading tube, and adjust the levels of the
mercury In the reading and compensating tubes to approximately the
same height, Alow the gas to stand for spproximately 20 minutes to -
permit equalization of the temperature. With sulfurie acld U-tube
Jeveling device, make careful adjustment so that the mercury In both
tubeg i3 at the same level and that in the reading tube i3 at the
18.85 mark (the percentage of pitrogen in potassium nitrate), Make
& mark on the compensating fube to show the volume occupled by the
alr equivslent fo tha volume of nitric oxide gas llberated from
exactly 1 gm. of potassium unitrate. This mark is usually made on
» strip of gummed paper attached to the compensating tube.

NoTH 1.~-In order to nrold sny Joubt regarding the purity of the nutamium
pitzats, it is desirable to ‘chackythe mmgf sation gbmgod by the nae af
gouuium nitrate by means of the sbsolute method. If the agreement iy within
or 2 hnndredths of o percent, the potassium nitrate can bé considered us of:
satixtact qulig“ and nsed 1n sehsequant periodic standardigations. It has
D et e ahreath P tion Ty e VTt o SorrecHon need be
applied to bring the ywiuve in xgreement with the mark set by the absoluls

metbod, . :
Nota 2.—If the nitrometer is atandardized by both the abusluts aud potas-.
slum sitrata me ﬁn the resuits may not be ’z'n sgreament by 001 to 0.04)
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percent nitrogen due to expension of the hrase durometer seels, Such diferencs
may be ramovedl By )3 tha beass scale eorpection cotxresponding to the
~ tempersture. (Ses mm
4e(X)h. Procedure~FPlace approximately 5 mi. of special
pitrogen-free sulfuric acld (P4.5:=05 percent) In the cnc?dot the

erating bulb of the nitrometer. By means of a tared acld welgh-

pipetie, rapldly in ce & known weight of the sample, of
aproximately 050 to 005 gm. of nitric acid, Into the cup, stirring
the acid x by means of & small glass rod. Aa soon as
sample hag been added, close the stopeocks of the acld pipette, quickly
replace the cap on the pipette, and draw the acld into the generating
dulb. Use four 5-ml portions of suifuric acid to thoroughly wash
. sample lato the generating bulb, maoking a totsl copsumption of 25
mi, sulfaric acid vsed in the test. It is customary to rewelgh the
pipette with as lttle delay us possihle after the first wasbing with
§ ml. of sulfuric acid to minimize any evaporation losses or absorp-
tion of molsture from the air. When the sample has been completely
drawn into the generating bulb, close the upper stopeock, allow the
lower stopeock to remain open, and adjust the mercury reservolr so
as to give a slightly reduced pressure in the generating bulh, Shake
the bulb gently until most of the gas has been generated, Adjust the
mercury reservolr so that the mercury in the generating bulb drops
nearly to the lower shoulder, and close the lower stopcock. Shake
the bulh vigorously for 8 winutes, Replace the bulb on the raek
with the lower stopeock open and adjust the mercury reservolr nntil
the mercury in the generating bulb is appreximately the game height
a8 the reservoir. This adjustment is for the purpose of bringing the
pressure inside of the generating bulb to approximately one atmos-
phers, 80 that the golubility of ultric oxide gas fn the sulfuric acid
wil} not vary too widely. Close the lower atopcack and shake the
bulb vigoroudly for an additional minute. Transfer the gas to the
measuripg tobe and adjust the levels of the mercury in the compen-
. sating tube snd measuring tube to approximately the same height.
Allow the to atand for epproximately 20 minutes In order to
permit enualization of the temperature of gas in the two tubes, adjust
the mercury Jevels closely with a leveling device and read the burette,
Calcniate percentage of nitric acid az follows:

- 44887

Percent ENQOym= W

where : |
V==yeading of gas buratte of the nltrometer
- Wanweight of sample.

F-4c(2). Titration method.~Prepare glass bulbs from ordinary
soft glass tobiog by blowing so as to have a pear or globular shape,
of suitable “capacity, with a caplilary stem severs] Inches long.
Cover the mouth of the bottle containiog the sample with a thin
plece of sheet lead which 18 perforated with two small holes far
enongh apart to permit the simultaneons flling of two bulds, Welgh
two bulbs separately and tranafer a portion of the sample to 2ach by
gently heating the bulb over a flame and quickly inserting the tip of
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the capillary throungh the lead cover into the acld, Permit suficient
acld to neutralize from 80 to 80 wl. of N/8 sodium hydroxide solution
to be drawn into the bulh, Withdraw the capillary stem from the
bottle and guickly wipe It several times with a clean cloth to
remove acid from the outer wall. Seal the tip of the eapillary, usiog
a flame and in this manner remdve any trace of acld not removed
by wiping. After cooling, weigh the bulb. Hold the bulb stem
upward and sabmerge it Io approximately 100 ml. of neutral distilled
water contaiped in & specimen Jar or heavy-walled beaker, until it
rests on the bottem of the vessel. By means of a glass rod break
off the stem at a polnt approximately 34 inch from the buib proper.
When the bulb turns over and floats on the water, allow the acid to
flow out through the broken stem for 8 minutes and then break the
bulb against side or boitom of the wvessel and ernsh the buld
and stem. Titrate the solution with N/8 sodium bydroxide solution,
uaing phenolphthalein indleator, as soon as poksible 1a order to aveid
jozs of nitric acid. Apply any necessary temperature and calibration
gorrections to the burette reading and calculate the percentage of

+ the total nitric acld ax follows:

: VN
Percent HNOy=—3p
where ' '
V== mi, of sodium hydroxide used

N'== normallty cf sodinm hydroxide used
‘W==weight of sample.

43, Nitrododies~Place approximately 50 gm. of a saturated solu~
ticn of sodium hydroxide In a tall 250 ml. beaker., Weigh out approxi-
mately 26 gm. of the well-agitated sample, pour into 100 ml. of water, -
and cool the mixture. Hold the 250-ml. beaker in an iaclined position
and carefnlly pour the acid-water mixiture down the side of the beaker
80 that it rests upon the Iayer formed by the sodium hydroxide solu.
tion. Note If a red ring, indicating the presence of a nitro compound,
{8 formed at the junction of the two solutions,

Fde. Ohlorides (as HCl).~Neutrgllze a weighed portion of approxi-
. inately 8 gm. of the sample with approximately N/2 sodium hydroxide.
Add 2 or 3drops of potassium chromate solution (80 to 70 gm K,CrO, per
100 ml. water), Titrate the solution with approximately N/10 sliver
pitrate sojution until the faintest blood-red tinge ls Imparted to the
liguid. Calcvlate the chloride content of the sample as percentage of
hydrochloric acld as follows: A

Percent HCl== ~w

where - o -
V== ml, of silver nitrate solution psed

N==normallty of stiver nitrate solution
W= welght of sample. .

F-41. Bulfates (as H80.).~In a platinom or silica digh evaporate a
weighed portion of approximately 50 gm. of the aample uutil nearly
- dry. Add 20 ml. of distilled water and transfcr to a4 250-ml, beaker.
Wash oct the dish with five 20-ml. portions of dustilled water, Boll the
golation in the beaker and slowly add 10 ml. af a hot 2-percent solution
of barium chloride. Continue to heat for approximately 10 minutes,
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Bet the solntion aside to cocl. Fliter through a tared filtering erucible,
Wash the precipitate with five successive porticns of distilled water,
or ootil the fltrate gives no test for chlorides with silver nitrate.
Dry the crucible fon 3 hours at 183° C,, cool in a desiceator, and welgh.
Calcuiate the sulfate present as percentage ot sulfurde acid as follows !

P&reent H80 == ;42%?‘;' -
where
A= weight of precipitate
Wa welght of sample.

F-4g. Oztdes of nitropen {az NO,).~Weigh out carefully approxi-
mately § gm. of the sample. Transfer this to a 800-ml, Erienmeyer
flask containing 70 ml distilled water slightly acidifled with sulfurie
acld. Titrate with s stendardized N/10 potassium. Dermapganate
solution, Ad4d this sgolution untll a permanent pink coloration is
obgerved. Calculate the oxides of nlirogen as NO, as follows:

Percent oxldes of nitrogen== G.GOBI’VN

where
Y=ml. of KMnO, nsed
Nax==gormality of the KMnQ,
W= weight of sampie.

F.4h, Lead sglia~-Mix the sample thoroughly and welgh out in g
250-mL beaker a portion ‘of approximately 100 gro. Add 2 ml of &
G-percent sclution of sulfaric secid. Evaporate nearly to dryness,
Diluta the residue with 20 ml of distilled water. Add 50 ml of sthyi
aleohol Stir the solution and set aside for 2 hours to allow the precipt-
tate of lead sulphate to zettle. Fliter through a tared fitering erucible,
wash free of acid with ethyl alechol, dry for 2 hours at 100* €., ecool
in a desicceator and welgh. Calenlate the percemtage of lead in the
gitmple ag follows: ’ %

'Pementaga of leads= W

where
‘ A==weight of precipitate
W=sweight of sample.

P-41, Aal.~Evaporate 1o a tared platinum or silica dish a weighed
portion of approximately 50 gm. of the sample, evaporating slowly
at Brst on A steam bath or hot-plate. When no liquid remains, heat
the dish to & dull red color with a biaat burner or & muffle furnace
for at least 15 minutea Cool the diab in a desiceator and weigh.
Calculate the inerense in welght an the percentage of ash,

P8, Retests~~If the composite sample representative of the lot
. falls to- pass the lnspection tests, the manufacturer ghall have the
option of baving an ansalysis of each primary sarople made at his
own expensd. The manufacturer may then remove or replace de-
fective portions of the lot represented by the primary gamples which
tail to meet the requirements and submit the Iot for acceptance, pro-
vided that the markings on the containers are such that complete
. removal or replacement of defective portions of the lot ¢an be made
to the satisfretion of the Government Inspector,

. [3AN-A-283] -
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6. PACKAGING, PACKING, AND MARKING FOR SHIPMENT.

G-1. Packing—~Unless otherwise apecified, nitrie acid shall be
dellvered in tank cars or standard commercial containers as specified
(see par. H-1), 8o constructed and protected as to conform to ap-
plicable regulations of the Interstate Commerce Commission, and
insure acceptance by common or other curriers for safe transports.
tion, at the lowast rate, to the point of delivery. :

G-2. Marking~Unleag otherwise specifind, each contalner ahall be
plainly marked with thae following information compleied: ~

MATERIAL .
PERCENT BNO,

CLASS

. SPROIFICATION NO.
QUANTITY -
CONTRACTIOR i .
MANUPACTURER ..
CONTRACT NO, . .
GROSY WEIGET .. '
DATR .o - -
LOT NO.

In addition, shipments for the Army shall be marked In accordance
with the reqnirementy of U, 8. Army Specification 100-2; for the Navy,
in accordance with the requirements of the latest isaue of the Navy
Shipment Marking Bandbook. . -
K. NOTES.

H-1. Requests, requisitions, schedunles, and contracts or orders
should gpecify the following:

Title, namher, and date of specification.
Class desired apd nitric aeld content.
Shipping contalper desired.

H-2. An explanation of the procedure for making the brans scale
corrl i eeat}l;)t? will be found in Lange's Handbook of Chemistry, page 1868,
- H-8, The term “nitric acid content” am used In this specification
differs from the true nitrie acid content since the titration method is
pot corrected for other acidic impurities or oxides of nitrogen and the
pitrometer method is not vorrected.for oxides of nltrogen. The basis for
procurement of nitrle acid will therefore conform to previous practice.
12 it 18 desired to determine true nitrie scid cantent, the calculation of
paragraph F-4c(1)b would de as follows where the nitrometer {3 used:

.Trag percentage nitrie acldw"gys 7-—-(1.3688)

where

¥ =reading of gas burette of the nitrometer
B ==percent NG, (n the sample (sce par. F-§)
W =welght of sample.

13AN-~-A~183]
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Dalng the titration method, the caleulation of paragraph F-4e(2
wonld be ag follows: 3 » )
802V N

True percentage nltrle acldmr s (1368817280 +1.285D)
‘where

¥ ==ml, of sodium hydroxide used

N ==pormality of sodium hydroxide uaed
B=percent NOx In the sample {see par. F-4g)
C=percent H{! in the sample {see par. Fde)
D ==percent H,80, in the satuple (see par. F-if)
W=sywelght of sarmple,

H-4. Coples of Navy Shipment Marking Handbook may be obfsined
upon application to the Bureau of Supplies and Aceounts, Navy De-
yartment, Washington 2%, D, . ‘ .

H-8. Coples of Jolnt Army-Navy specifications {required for Army
purchases; and U, S. Ariny specifications may be obtained, ss indl-
. cated In the “Index of United States Army and Federal Specifications

Used by the War Department.” Coples of this Index may be obtained
- from the Superintendent of Docninents, Government Printing Office,

‘Washington 25, D. €, Agepcies within the War Department will
obtain coples of Joint Army-Navy and United States Army specifica-
tions through established War Department channels, Both the title
* and identifying symbol number ghould be stipulated when requesting
copies of specifications.

H~8. Coples of Joint Srmy-Navy specifications (required for Nav:
purchases) and Nary Department specifications may be obtained npon
application to the Bureau of Supplies and Accounts, Navy Department,
Washington 25, D, C., except that naval activities should make appli-
cation to the Supply O fo Command, Naval Supply Depot,
Bayonne, N. J. Both the title and identifying symbol numbey should
be stipulated when requesting coples of specifications.

N : tions, o data are us
for ﬁ?’—w’g:‘ 3&'?&?“@%‘5?# '%’ﬁ‘:??é&‘i‘nt:.’ “nhl.artod Gov‘emmeg:
proenrem“ ca! operation, the United Biates Government thersby incurs né re-
sponaibiiity hor any obligation whatsoever ; and the “the Goveranment mg
have formulated, furnished, or lnu ny way syppiled the said duwlng:‘ spead
57 Blatl it o de b IS b opliation o oy .2
ings ts ar permission to ufacturs, use, or poil tanted inventl
1581 Maay bé 1 D5 WY celuted thasater - Ure Ut OF Rell Ky patented nveation
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