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15 Jamnary 1951

MILITARY SPECIFICATICN
POTASSIUM PICRATE

l, SCQFE
1,1 This specification covers ons type of potassim picrate,

2, APPLICABLE SFECIFICATICNS AND OTHER PUBLICATICRIS
2,1 Specifications.- The following epecifications, of the issue in
offect on dato of invitation for bids, form & part of this specification:

U. S. ARMY SPFECIFICATIONS

50-0-1 = QOcnoral Spocification for Ammmition EBxcapt
Small Arms Azmunition,

100=-2 ~ Stapdard Specification for Marking Shipments
by Contractors.

FEDFRAL SPRCIFICATION
RR-8-366 - Sieves; Standard; Testing,

(Coples of specifications should be obtained from the procuring sgency
or as directed by that agency. Both the title and identifying number or
symbol should be stipulated when requesting copdes,) .

2,2 QOther publications,= The following publication, of the issue in
affect on date of invitation for bids, forms a part of this specifications

INTERSTATE COM/ERCE COMMISSI(N REGULATICH3

Rogulations for Tranoportation of Explosives and Other
Dangerous Articlas, eto,

(Information ao to tho availability of Interstate Camerce Commission

Rogulstions for Transportation of Explosives and Other Dangerous Articles
eto,, my bo obtained from tho Interstate Cormercs Coxmlssion, Washington 25,

Do co)
3. REQUIREMENTS
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3.1 Material.- The potassium picrate.shall be the anhydrous normal
potassium salt of picric acid and shall be a free-flowing crystalline
product free from aggregates of crystals and visible foreign materials,

3.2 Color.- Yellow to orange,

3.3 Moisture a&pd othex wolatile matter.- 0,20 percent, maximm,

3.4 Water insoluble matter.- 0.10 percent, maximum,

305 Qr_!&.- Nmo

3.6 Heavy metals,-Nons,

3.7 pi_of water extract.—6.0 £ 1.0,

3.8 Purity.-99.0 percent, minimum,

3.9 QOranulation,- Potassium picrate shall conform to the following
granulation requirements using U. S, Standard sieves conforming to the
requirements of Specification RR-S-366, _

Through No. 20 sieve (min) —399,9 percent
Through No, 100 sieve (min) 45.0 percent

4. SAMPLING, INSPECTION AND TEST PROCEDURES

4ol Iot.- A lot shall consist of 5,000 pounds, maximum,

4.2 Sampling,- Ten percent but in no case more than ten nor fewer
than three of the containers shall be selected by the inspectar so as to
be representative of the lot. If there are fewer than three conmtainers
in the lot, all the containers shall be sampled. The material shall be
mixed to a uniform consistency throughout and approximately eight cunces
of it shall be taken from each selected container, Each of these primary
samples shall be placed in an airtight container and labelled so that the
container from which it was taken can be identified., A compogite sample
of approximately 8 ounces shall be made from equal portions of the primary
samples, The composite sample shall be thoroughly mixed and placed in an
airtight container labelled to show the name of the materisal, manufachburer,
plant, contract or order mumber, lot number and lot size,- All acceptance
tests shall be made on the composite sample, However, if it beccmes
apparent during sampling that the lot is not uniform, the inspectar may
require that any primary sample be tested for compliance with the require-
rents of the specification, All primary samples shall be held for possible
futwre examination should the composite sample fail to meet the requirements,

4.3 Inspection,-

44341 Inspection shall be at the place of mammfacture unless otherwise
specified and shall be-as specified in Specification 50~0-1,

4e3+2 The material shall be inspected by the Govermment inspector to
determine campliance with the requirements of this specification for which
no tests have been prescribed,

Lot Determination of moisture and other volatile matter.~ Transfer a
portion of approximately 5 gm of the sample to a8 tared low-form weighing
dish 2 inches in diameter. Weigh the assembly to obtain the exact weight
of the sample, Flace the assembly, with cover removed, in an oven
maintained at 100° ~ 1059C for two hours. Replace the cover, cool in a
desiccator and weigh, Calculate the loss in weight of the assembly as
percent moistwre and other volatile matter.
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4«5 Determination of water insoluble matter.- Trensfer an accurately
woighed portion of approximately 10 gm of the sample to & 400-ml beaker,
Add sppraximately 200 ml of boiling distilled water and place the bealker
and contents on a steam bath, Contimue heating the beaker and contents
for 15 mimutes with occasional stirring, Filter the resulting solution,
while hot, with the aid of & tared mediun porosity sintered-glass-bottom
crucible., Wash the beaker and any residus in the aruvoible with a stream
of hot, distilled water until the filtrate shows no trace of potassium
plerate (the absence of a yellow color). Dry the crucible far two hours
in an oven maintained at 100° - 105°C, Cool in a desicoator and weigh.
Calculate tho increase in weight of the crucible as percent water insolubls

materdal
4,6 Grit.-Dissclve 25 gn of the sample in about 600 ml of boiling

distilled watar, filter, and wash thoroughly. Transfer any msterial retained

on the f1lter to a smooth glass slide, and presa &nd rub the material with

a smooth steel spatula, The presence of grit is indicated by the persistence

= anid alel cn e wmad

of a SCIavCHUNg NOLES,

4.7 Heavy metals.~ Transfer 1.0 £ 0,1 gn of the sample to a clean
600 m) beaker, Add 300 £ 25 ml of distilled water and heat beaker and
contents on a steam bath until all the soluble material is appsrently
dissolved, Filter if nscessary to remove insoluble material, To the
solution or filtrate, add 5 ml of 15 N amuoniwm hydroxide and pass & siream
of hydrogen sulfide into the solution at a rete of 2-3 bubbles per second for 10
minutes. Examine the solution for the presemcs of & precipitate, Report
hsavy metals to be abgsent if there is no precipitate present,

4.8 Determination of pH of water extract.- Transfer an accurstely
woighed portion of approximately 1 gu of the sample to 8 150-ml beaker.
Add 100 ml of freshly boiled and cooled distilled water having a pH of
6.0 £ 0.5, and allow the mixture to stand with occasional stirring for 15
mimtes. Determine the pH of the mixture at 25° £ 29C by means of & pH
meter (see 6.1) which reads directly in pH units and is capable of
measwring within O,1 pH unit, The pH meter shall be equipped with a glass
electrodes and a satwrated calomel electrode and shall be ecalibrated with
standard buffer solutions (see 6.2). In case of question or dispate, the
standard buffer solutions prescribed Ny the U. S. Burean of Standards shall

he unosd to ecalibrate tha nH mebon,

s el A e s W e &

4.9 Determination of purdty.-

4+9.1 Titanous chloride redunotion method,.-

4e9elel t of 8.~ Prepare the volmmetric solutions
that are necessary for this determination with freshly distilled water which

i5 free from atmosphsric oxygen. Comnsct ths siphon tubss amd bursties in

such a way that only carbon dioxide gas, supplied from & Kipp gensrator,
will be drawn into the stock bottles as the solutions are used, Replace the
rubber tubing used for comnections whenever cracks appear, When no
titrations are being made, turn off the stop cock in thes tube connsoting

..... A oA A a8 o WA ad

the Kipp gensrator with the stock boitle of titanous chloride solution &&d
ths bwrette (Figure 1),
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449.1.1.1 Titanous chloxide solutjon.~ Prepare a 0.2 normal. solution
of titanous chloride by mixing 150 ml of 20 percent titanium trichloride
solution with 100 m1 of 38 percent hydrochloric acid solution and
diluting the resulting solution to 1 liter with distilled mater. Keep the
golution protected fram the air &s much as possible by means of carbon
dioxtde., Mix the solution thoroughly with 8 current of carbon diexide
and store in & bottle covered with black paint or black paper to exclude
light,

449,1.,1.1,1 Standardization,~- Transfer an accurately weighed portion
of 3.0 to 3.5 gn of pure hexahydrate ferrous ammonium sulfate of known
iron content to & 400 ml beaker and dissolve in 50 to 75 ml of water, Add
10 ml of 38 percent bhydrochloriec acid solution and 0,5 gm of potassium
chlorate, then evaporate to dryness on a steam bath, 4dd 50 ml of water,
5 ml of 38 percent hydrochloric acid solution and evaporate again to
dryness, Pass a current of carbon dioxide through a special type titration
flagk (Figure 2) for five minutes to displace the air, Dissolve the
resulting ferric salt in a minimum quantity of water and tranafer to the
flask, 4&dd 25 ml of 15 percent hydrochloric acid solution and titrate
with 0,2 normal titanous chloride solution, keeping a current of carbon
dioxide passing through the flask, Near the end point, which can be
judged by the gradual disappearance.of the reddish-colored ferric salt,
add 5 ml of 20 percent ammonium thiocyanate solution. Continune the
titration until the blood-red color of ferrlc thilocyanate Just disappears.
Apply temperature and burette corrections to the observed reading.

Normality of titanous chloride solution = ) &
0,3921
whereo:

W = wolight of ferrous ammonium sulfate,
Vv = corrected volume of titanous chleride solution.

Check the normality of the titanous chloride solution at least once a
week by titration with ferric ammonium sulfate solution,

409.1.,1.2 Ferric ammonium sulfate solution (0,15 N).~ Prepare a 0.15
normal ferric alum solution by mixing 75 grams of hydrated ferric ammonium
sulfate (Fep (S0;)3. (NH4)2 304 o 24 Hzo) with 25 ml of 95 percent’
sulfuric acid solution for each liter of solution and mix thoroughly by
means of a current of carbon dioxide. Displace the air in a titration
flask with carbon dioxide, Accurately measure 40 to 45 ml of ferric
ammonlum sulfate solution into the flask, add 25 ml of 15 percent hydro
chloric acid solution and 50 ml of water, Titrate with 0.2 normal
titanous chloride solutiom until near the end point, then add 5 ml of 20
percent ammonium thiocyanate solution, Continue the titration until the
red color just disappears. Supply temperature and burette corrections to
the observed readings and calculate the normality of the ferric ammonium
sulfate solution. It can be assumed that the strength of the solution will
remain constant for an indefinite period.
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£¢9.1.2 Dotermination.- Trensfer an accurately weighsd portion
of approximately 0.5 gm of the sample to & 250-ml volumetric flask.
Dissolve the sample in the flask with glacial acetic acid, make up to
volume with glacial acetic acid and mix thoroughly. Avoid tempersture
changes on account of the high thermal coafficient of expansiqn of
acstic scid., Displace the air in & carbon dicride titretion flask
(Figure 2) by psssing in a current of carbon diaxide for five mimmtes.
Rinse a calibreted 25 ml pipette with the acetic acid solution of the
sample, then transfer a 25 ml portion of the solution to the flask,
Add an accurstely measured excess of 0,2 normal titanous chloride soluo~
tion (2.5 ml for each 5 mg of potassimm picrate present) and 25 ml of

15 psrosnt hydrochloric 2cid selution, Comnect the flask &0 & reflux

condenser and boil gently for five mimtes on a hot plate, Add a fow
glass beads to prevent bumping. Incresse the current of carbon dioxide,
than cauvticusly immerse the flask in a large beaker of cold water, keeping
the indax finger over the top of the condenser. Detach ths flask from
the condenser and inaext a one-bhole rubber stopper which contains a short
piece of glass tubing. Insert the tip of the burette into the glass
tubing, add 5 ml of 20 percent ammonimm thiocyanate and titrets the
cooled solution with 0,15 normal ferric armonium sulfate aolution to the
firet po:unant red eolor. Run a bhnk, as follows to correct for
reducible impurities in the redgenta. OSweep the air from & titration
flask, add 25 ml of glacial acetic acid, 25 ml of 15 percent hydrochloric
a0id solution and about 20 ml of 0.2 normal titanous chlorids solution,
Comnsct the flask to the condenser and boil the solution for five
mimtes on the hot plate. Cool the flask and contents, and titrate

with 0.15 normal ferric amonium sulfate solution adding 5 =l of 20
percent ammonium thitocyanate solution nsar the end point., Calculate

the purity as follows:

Porcemt purity ® 1,484 (V= AP) O)
w

volmme of titarous chloride solution added
normality of titanous chloride asolution
voluze of ferrioc ammonimm sulfate solwution
weight of sample on moisture free basis
factor, nmber of ml of titanous chloride
oequivalent to B ml of ferric ammonium sulfate.
This is cbtained by means of the blank,

W pndg
neaunn

4.9.2 Spectrophotometric method (altermative method (see 6,4)}).-
Trunsfer an accurately weighed portion of approximately 0,100 gm of the
sazple to a clean 1000-ml volumstric flask, Add approximately 500 ml
of distilled water to the flask to dissolve the sample and then dilute
to the mark with distilled water, Agitate the flask and contents
suffioiently to insure uniform mirxing, By means of a calibtrated pipette,

11191



Downloaded from http://www.everyspec.com

MI1~P - 310230 (URD)

transfer a 25-ml aliquot of this solution to a 250-ml volumetric

flagk and dilute to the mark with distilled water. Transfer a portion
of this solution to a8 corex glass cell having & width of approximately
1 centimeter and determine its optical density at a wavelength of 358
millimicrons. Use & quarts ultra-~violet spectrophotometer (see 6,.3).
Use as a reference, a similiar cell containing distilled water, Since
the cell which holds the potassium picrate solution is not identical
with the reference cell, correct the optical density value obtained as
described above for the difference in the amount of light which the

two cells scatter and absorb. To do this, £i}1 both cells with
distilled water and measure the optical density of the cell, which

held the potassium picrate solution, at a wavelength of 358 millimicrons.
Subtract the optical density value obtained for the cell when containing
distilled water from the value obtained for the cell when containing
the potassium picrate solution. Calculate the percentage of potassium

nierate in tha aamnle as fallause
r*" - bl & Lt Um»ﬁ' Tl e WP el W W W

Percent potassium picrate = 18,68 A
Dw

where:
A = corrected optical denslity of the potassium picrate solution,
D = width of the corex cell in centimeters,
W = weight of the sample on a moisture free basis,

4,10 Granulation,~ A set of previocusly tared U, S. Standard stainlesa
steel sleves of the rrescribed screen sizes shall be nested in order of
decrsasing size, vrlacing the largest mesh on top, and fitted with s bottom
pan, Place a 50,0 £ 0.1 gm portion of the sample on the No. 20 sieve, and
brush each sieve gently with-a camel hair brush until less than 0.1 of a
gram of materlal passes through the sleve during the final 1 minute of
brushing, Weigh and calculate the percentage of the material remaining
on the No, 20 sieve and that which passes through the No, 100 sieve,

411 Resubmission and retests.~ If the composite sample or any
Frimary sample subjected to test, fails to pass the tests the lot shall
be rejected, The contractor shall have the option of having a partial
or complete analysis made on samples taken from all, or any of the
containers in the lot at no expense to the govermment, The contractor
may then remove the defective portions of the lot and resutmit the lot
for acceptance provided cemplete replacement of the defective portions
can be made to the satisfaction of the inspectar, The resubtmitted lot
ghall be accepted provided that new samples, selected in accordance with
402, pass all testa required by this specification,

5. PREPARATION FOR DELIVERY

5.) Packing,-~
501,1 For domestic shipment .-
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5¢1.1.1 Unless otherwige specified, potsssium picrate shall be
packed in nailed wood boxes, so constructed as to insure acceptance by
comzon or other carriers for safe transportation, at the lowest rate to
the point of delivery (see 6,5). The contaipers shall conform to the
requirements of the Interstate Commerce Commission regulations, 4ll
containers ehall be able to withstand storage, rehandling, apd reshipment
without the necessity of repecking. A4ll proposed types of containers
shall be sultmitted to the contracting agency for approval prior to use.
The net weight shall be 100 pounds. ,

5.1,1.2 Box liners.~ Baxes ghall be completely lined with a box
liner made from at least a 35-pound, basis weight, crinkled kraft vaper,
moisture-proofed with at least a 10 percent solution of paraffin wax,
Liners prepared for insertion in the bax shall be 32 inches across by
28 inches deep with a seam straight across the bottom and up one side,
Closure of the liner shall be effected by bringing together and folding
over and creasing several vimes from the sides first and then finally
from the ends,

5.,1.1.3 Optional closure of wood boxes,- VWhen specified in the
contract or order, the box 14d shall be secured by means of two 3/8 ~
by 0.015 inch steel bands, by two steel wire bands, of 0.0625-inch diameter
(16 gage) having a tensile atrength of 140,000 pounds per square inch,
or two wire bands of 0,0720-inch diameter {15 gage) having a tensile
strength of 100,000 pounds per square inch applied girthwise at
spproximately 3 inches from each end of thse box, All bands shall be
treated to prevent corrosion, To prevent sliding of the 1ids when boxes
are closed as described above, olthsr of the following methods shall be
used:s (see 6.6)

One nail, three - or four - pemny, shall be driven in each
of two dlagonal corners of the 1id in such a manner that the movement of
ths 14d shall be reatricted to 1/4 inch in either direction, or
One wooden cleat shall be secured to the underside of the 1id

near easch end, with at lesst four clinched msils, Cleats shall be 3/8
x 3/4 inch and of such length and positioned in such a mamner that
movement of the 1id shall be restricted to 1/4 inch in either direction.

5.2 Labeling and marking.- All baxes shall be marked in accordance
with the requirements of the Interstate Commsrce Cammission regulations
for the transportation of dangerous explosives, and in addition to any
special marking required by the contract or crder, shipments shall be
in acocordance with Specification 100-2.

£ LY TN

Qe DOV Lar

6,1 A beciman pH meter, Model H-2, was found to be gatisfactory for
the determination of pH. (see Fisher Scientific Company Catalogus 90, P577).
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6.2 Satisfactory methods of preparing buffer solutions are
indicated below:

6.2,1 Prepare solutions of National Bureau of Standards pH
standards number 185, 186I, 186IT and 187 according to the description
prescribed on their respective certificates,

£ 2 7 Pemarnara huffar salutions having tha ni valn
4 LT T AAVPREL Y ML WA W WM VLWLLS LT adagy WaRS e v W
in the following manners

Stock solution.~ Prepare thes following stock solutions for
use in the preparation of standard buffer solutions,

Sglution A.-~ Prepare a 0.1 molar sclution of potassium
dihydrogen phosphate by dissolving 13.61 gn of the material, ACS grade,
in distilled water and doluting to & liter,

Solution B,- Prepare a 0,05 molar solution of sodium borate
(borex) by dissolving 19,10 gm of the material, ACS grade, in distilled
water and diluting to 1 liter,

2V emde £ oaem

{
:
¢
f
1
1

Solutjon €.~ Prepare & 0.05 molar succinic acid solution by
dissolving 5.9 grams of succinic acid, which has been purified by
recrystallizing twice from distilled water and dried to consteant weight
in a desiccator over calcium chloride, in distilled water and diluting
the resulting solution to 1 liter,

Buffer solutions.- Prepare buffer solutions of the following
pH at 25°C by mixing the above memtioned stock solutions in the proportions
indicated,

pH of solution Stock solution, Ml
A B [+

4.0 bt 1.78 8.22

5.0 - 3.68 6032
6,0 8.77 la23 =
7.0 6,23 3.7 -
8.0 4.65 5.35 -
9.0 1075 8025 -

6.3 Quarts witraviolet spectrophotameter as described in the

Jouwrnal of American Optical Society, 31, 683 (1941) has been found to
be satisfactory.

6.4 The titanous chloride reduction method should be used in
cage the results obtained for the purity of the potassium picrate are
in question, disagreement or diapute or if a spectrophotcmeter is not
avallable,.
6.5 A satisfactory shipping container for potassium picrate i1s a
styles I nailed wood box having the following dimensions:
Outgide L = 24-1/2 inches; W = 14~1/4 inches; D = 12-1/2 inches
Inside ————— L = 22 inches; W = 13 inches; D = 11-1/4 inches
Volume of contents 2.52 cubic feet
Space occupied —— 2,71 cuble feet,

g8 11191



O

Downloaded from http://www.everyspec.com

ML-P -10830 (ORD,

6.6 Requests, requisitions, schedule, and contracts or orders
should contain the following information:

(a) Title, number and date of the specification,
(b) The type of packing box and the method of closure,

NOTICEs~ Whsn Government drawings, specifications, or othsr
data are used for any purpogse other than in connection with a
definitely related Govermment procurement operation, the United
States Goverrment thereby incure no responsibility nor any

obligation whatsoever; and the foct that the Govermment may bave

formulated, furnished, or in any way supplied the said drawings,
specifications, or other data, 15 not to be regarded by implication
or otherwiss as in any msnner licensing the holder or any other
person or corporation or invention that may in any way be related
thareto,
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APPARATUS FOR STORING AND USING
TITANOUS CHLORIDE SOLUT/ION.

~\

:::::::::::::::::::::::::::::::::::::::::::::::::::

TITANOUYS CHNLORIDE SOLUTION

CARBON DIOXIDE
FROM CYLINDER >

Freums |/

~xv A
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