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MILITARY SPECIFICATION

POTASSIUM S\ILFATE (FOR ORDNANCE USE)

This specification has been avproved by the Deovarimnent of Defense an R,
4 L0 oL ULIVI s UL UP’JI vvolu U}/ (2224 ucywi LreciiL Ulr' L/C]LI‘-OD Wikl L 11l
datory for use by the Departments of the Army, the Navy, and the Air Forcc

1. SCOPE STANDARDS
) . . MILITARY
1.1 Scope. This specification covers potas-
sium sulfate intended for Ordnance applica- MIL-STD-12¢ — Marking for Shipment
tions and Storage
1.2 Classification. Potassium sulfate fur- (Copies of specifications, standards, drawings, and

nished under

this

specification shall be of

the foliowing types:

publications required by contractors in
shounld be

S380did

connection

with oh-

ith specific ob

tained frorr the procuring activity or as directed by
the contracting officer.)

functions

3CUIOT

cnnn)ﬁfv nrocurement

oCcu

Type 1 — for use ir the manufacture
of propeliants. 3. REQUIREMENTS
Tyvpe II — for use in flash-reducing
mixtures 3.1 Chemical requirements. Potassium sul-
e TTY M el fate, types 1 or Il shall comply with the
PepE A Tman @ A ermosetting requirements specified in table I, when deter-
vesin potting applications. mined as specified in the applicable test para-
Tyvpe IV — for use in ballistic salt rods. graphs under 4.4.

TABLE 1. Cihemical requirements

Poiassium sulfate purity
(moisture-free basis):

-1 1ii€ fo}}m%'ing documents of the issue Based on sulfate €8.0 percent, minimum
in eflfect on date of Invitation for bids, form content.
a part of this snecmcatlon Based on potassiuvm 99.0 percent, minimum
content.
Moisture__......... . ....._.._ 1.0 percent, maximum
J 0 a - »
SPECIFICATIONS Insoiuble matter ............ 0. percent, maximum
Grit e None
T e vy -
r EDERAL Acidity . 0.0] percent, maximum
Alkalinity 0.0% percent, maximum
.S 36 . . ) e 1 ,
RR 66 - S)eves,‘ Standard fo Chlorides (as potassrum 0.02-percent, maximum
Testing Purposes. chloride).
UU-548 — Sacks, Paper, Ship- 3.2 Granulation requirements. Potassium

ping.

sulfate shall comply with the granulation re-

FSC 6810
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TasLz I, oo o cwguirements -
U S. Standed rereant one 1 et e
sieve ! e e et — e e —————
. M Muz Min Moz | Ain 0 Maz Min | Maz

"‘}“uuugh }1'0. [ SR _? [P .~.; e eemeam—n e 200 : et e E ................... o —
Retained on No. 12._.. f I o5 | o8p | .
Through No. 60 .. __.___ - 100 ! JEST o _i-o ; i [
Retained on No. 70 ____ - } 5° S l 10 .. H | 5
“nrcugn Ne.100. ... . ,u,o,,.“._._.,] - A S, ‘;_,_ . N a0 R
Through No. 200 JESE I, i ] 100 { IS SO OURUU S,
Retsined on No. 325_ e e ] . 20 | !

> The sieves shall confurm to Specification RR-S—36€.

quirements specified in Table II, for the ap-
plicable tvpe, when determined as specified n

A A 07
“d4.9.4.
3.3 Average particle size. The average

particle size for Type III shall be 0.5 microns

minimum.

4., QUALITY ASSURANCE PROVISIONS

1anu conmtlons

Sampling. Tern percent of the contuir-

ers in the lot, but in no case more than 10
nor less than 5 containers, shall be se)ec»ea
rep 'eaennamve 01’ the o
1

shall be xed to a umform consistency
throu;:nout and approximately § ounces of
it shall be taken from each selected container.
The primary samples shall be placed in sepa-
rate airtight containers, labeled so that the
container from which each samme was rahen
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CcOmMDO¢ \ : shah be tnorouszhl mixed
anc m ced in an airtight container, labeled
to show the name of the material, manufac-
turer, plant, contract or purchase order num-
ber, and lot size. All acceptance tests shall
be made on the composite sample. However,
if it becomes apparent during sampiing t

the lot is » be requir
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forp *{ornmn v the Governmen
herem and/or by tne contract. Cc‘dﬁ cation
shall be furcished to the Government inspec-
tor, prior to or at the time of delivery, show-
ing the tests and inspectionc conducted and
the resulis omamea hall De signed by a

Q‘

[

the surmher

& mment may, at its ptxon, repeat
any or all of the inspections specified herein.

4.5.1.1 Tesi equipment and inspection facii-
izes. The rranufacturer shall furmiush and
maintain ali test eguipment and inspectio

Foailiting Fas wanl. = 3
facilities for making all inspection. and sha
maintaln complete if‘s}._c;\.on c0 ds. Test

te permit perform:mce of the reguired In-
spection. The manufacturer shall establish
calibration of test equipment tc the satis-
faction of the Government.

£ 01 v v V) Ll dl i NKnemsFands
4.35.1.1.1 oMmIMerculd jacuil 8. Manuialiur-
ers not having test equipment and inspection
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facilities satisfactory to the Government may
engage the services of a commercial labora-
tory acceptable to the Government.

4.3.2 Packing and marking. It shall be as-
certained that the packing of the ““Lassium

4.4.1 Determination of moisture. A weighed
portion of approximately 5 grams (g) of the
specimen shall be transferred to a tared
moisture dish and heated at 100° to 105° C
for 2 hours. Tl.e tared mmstme dxsn and con-

4.4.2 Determination of potassium sulfaic.

e
La
t>

.1 Based om sulfate content.

4.4.2.1.1 P;cpara-‘ima of the 10m-cxzchange

IR PR <
Fif tom

3 AAnA‘

N
OO

if iters (mi) of water shall
be added to 50 g. of Dowex 50 (506-10C mesh)
or equivalent catiorn exchange resin and al-
lowed to stand for one hour or more until
the swelling of the resin particles ceases. The
resin shall be transferred to a Jones reductor
column provided with & giss stopcock. The
resin shall rest on & pad of glass w001 Sun-
ted by 2 Witt plate and the resin bed shall
be approximately & centimeters (cm) high
nd 3 em in diameter. If the resin is in the
odium form. the resin shall be converted
to the acid form by pasqmg 500 m! of 6

"':1

jab]

’I)

Aamliyemas oo A ~ A virach oA wreté WAt A vrvy n
columr, 2nd then washed with water until the
efiuent shows & pH or 5 or higher. A 0.5
specimen of potassium sulfate shall be dis-

sojved in 50 m) of distilied water anc trans-
ferred to the ion-exchange column. The solu-
tion shall be drained through the column at
a rate not exceeding 35 ml per minute. While
draining the solution-from the column, the

MIL-P-193A

tions of distilled water. The column is then
ready for use. The resin should be kept cov-
ered with water when the column is not in

use. A column of this size will handle ten
0.5 g. samples of potassium sulfate before
regeneration is necessary. Regenerate by

passing 30 ml of 6 M. hvdrochlorxc acid

gh the column, then wash with water

ntil the effluent shows a pH of & or higher.

The resin bed should be removed from the

column. sluriied with distilled water, and re-
placed in the column at this time.

4.4.2.1.2 Procedure. An accurately weighed
specimen of approximately 0.5 g. of potas-
sium sulfate shall be transferred to a 250-ml.

3
heaker and dissolved in 50 ml of distilled
waler. The solution shall be transferred to
the ion-exchange column. The solution shall
he drained through the column at a rate not

e\'ceeding 35 m] per minute )1'\ssincr the

nr =L ~1 Y.
it i oa Guu-w beaker. The column shall be
washed with four 50-ml portions of distilied

water. One and one-half ml of concentrated
hvdracloric acid shall be added tn the solu-
tion in the 600-mi beaker and heated to
hoiling. Twenty mi of 5 percent barium chlor-
ide solution (5g. of BaCl.. 2H,0 in 100 ml
of solution) shall be diluted to 50 ml. and th

=AY -~ A2 _ 23 A DU sy & 5y PRESR Semet e oy
\OIULIOH 40aea ﬂFOI\\‘\IbE \li[l 0OC .\tll'l‘l 18
over a period of 5 minutes to the hot sample

solution. The precipitate shall be allowed to
settle and then tested for complete precipita-
tion by adding & few more drops of the bar-
am chloride solution. The beaker shall be
covered with a watc‘n g}ass digested on a

rucible, which has previously been
to constant weight (= 0.2 mxlngramq (
at 600 degrees centigrade (¢ C.). If any pre-
cipitate runs through the filter, the filtrate
shall be poured back through the crucible
repeatediy until the solution runs through
perfectly clear. After most of the superna-

1022233 Tassal alimesld oomvsase sa aNaesn ~ a 3 oo Ativen vy A Avera
liquid level should never Le allowed to fall tant liquid has been poured through the cruc-
below the-top-of the resin-bed~The column—ible, the precipitate shall be quantitatively
shall then be washed with four 50-ml por- transferred to the crucible. A rubker police-



Downloaded from https://www.everyspec.com

MIL-P-193A

man shall be used to remove any precipitate
adhering to the walls of the beaker or stir-
ring rod. The precipitate shall be washed
with water at room temperature until the
washings give a ne«mtlve chlorlde teqt \\1th
water at room tempera v
v negarive chlord

i
e. The

LGRS
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cruceible an
rucible an
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for one-half hour at 105 hen g’l Led ior
1 hour at 600° = 50° C., Cooled in a aesicea-

and weighed. The ignition shall be re-
peated for 10 minute periods until constant
weight (= 0.2 mg.) 1s obtained. The percent-
age of potassium sulfate in the sample shall
be calculated on u moisture-free basis as

<')

LAl Asre -
JOIIV vVS:
74.65A
Potassium sulfate, percent = N
I W
\vnere
A == weight of precipitate
W = weight of specimen corrected for
moisture.
4.4.2.2 Based on potasstum content

4.4.2.2.1 Preparation of solutions.

4.4.2.2.1.1 0.2M Aluminum chlormde. Five g.
of aluminum chloride A1C1l,. 6H.0) shall be
dissolved in about 50 ml. of distilled water
and sufficient distilled water shall be added
to give 100 mi. of solution.

4.4.2.2.1.2 0.1N Sodium tetraphenvlboron
Thirtv-four g. of sodium tetraphenylboron
analytical reagent grade shall be dissolved in
900 ml. of distilied water at room temperz-
ture and diluted to approximately 1 liter.
milliliters of O?M aluminum chioride

Four

solution shall be added. The solution shali be
Ty mee Y 4, admrma vivmtil 1Y ~loare The \(\}_]Tlﬁﬂ
aljowed 1o Sldna uriuir a0 Gicaloe. aax L1001

polvethylene

<hall be filtered and stored 1 &
Silall UL dlivod v AL
bottie. The solutior: shall be re—ﬁlLereo before

use if any turbidity or suspended matter 1s

present, but should not be used when olger:
than 48 hours.

4
i

tetraphenylboron shall be prepared from re-
agent grade potassium sulfate using the pro-
cedure described in 4.4.2.2.2 except that the
precipitate shall be washed with 50 ml. of
O 5 pel cent Acetlc aCJd <o]utlon 1\ 0 30

)
contained
and the resulting scmunn ﬁ
No. 40 Whatmun filter paper

4.1.2.2.2 Procedure. An accurately weighed
portion of approximately 0.22 ¢. of polassium
ulfate shall be transferred to & 250-m] beak-
er and dissolved in 100 ml of distilled water.
he solution shall be adjusted, if necessary,

o 1T value Af 5§ +0 6 with A
10 a4 pi4d VYaijuc UL ¢ LU U o wmilLil u

c
acid or sodium acetate. A few drops of 0.2M
aluminum chioride solution shall be added and
the solution heated to 70° C. Fifty milliliters
of (.IN sodium tetraphenvlboron solution
hall be added dropwisc, with constant stir-
ring. The suspension shall be cooled to room
ture anc aliowed ]

+,_3

rempera

shall be washed with ﬁve 10 mi. portions

of the saturated potassium tetraphenyiboron

wash solution. The crucil:ie and contents shall

e died at 120° = 2° C. to corstant weight,

cooled in a desiccator, and weighed. The
} ac

ity ehall he ealpnlate ANpuee -
UL L) Dldell e valit.uiaicecu a&~ FRATARA VNI
24.324
Purity, percent = N
\

where

A st~ AL Aseio, 3 mmmnerrena b m b

A weight of dricd percipitate

W —= weicht of specimern rrected for

moisture

minations
reporied:

1.4. 3 Detemnination of 'insolnble 'matt(‘*r and
r7rzt welghed por
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il the washings no longer give test for
suhate "The crucible and contents shall be
dried at 100° to 105° C. for 1 hour, cooled
in a desiccator and weighed. The increase in
weight shall be calculated as percentage of
insoluble matter in the sample. The materia]

retained in the crucible shall be transfen

to 2 smooth glass shide, and the mateﬁal
shall be pressed and rubbed between glass
slides determining the presence of grit by
scratching noise and scratches on the glass
slides

4.4.4 Determination of acidity. A weighed
portion of approximately 20 g. of potassium
sulfate shall be dissolved in approximately
250 ml. of freshly boiled, and cooled, distilled

er. If no red coloration appears upon
addition of a few drops of phenolphthalein
indicator, the solution shall be titrated with
0.02N sodium hvdroxide. Correction shall be
made for the volume of sodium hvdroxide

used in £ blank determipztion. Any acidity
present shall be caiculated as percentage of
sulfuric acid as follows

.,  4.90VN

Percentage of sulfuric acid = —-W——-

where:
V = corrected volume of sodium hvdrox-
ide solution.
N = normality of sodium hydroxide so-
Jution.
W = weight of specimern.

4.4.5 Determination of olkalinity. If the

solution obtained 4.4.4 is alkaline to phenol-
phthalein, the solution shall be titrated with
¢.5N sulfuric acid. A blank determination
shali be run tco correct the volume of acid
used. Alkalinity shall be calc ulated tc per-

centage of potassium hyvdroxide as

MIL-P-193A

4.4.6 Determination of ch1m1des (as potas-
sium chloride). A weighed portion of approxi-
mately 50 g. of potassium sulfate shall be
transferred to a beaker, dissolved in 400 ml.
of distilied water, and the solution filtered.
Twenty milliliters of 5 percent nitric acid
solution and 5 ml of 5 percent silver nitrate

solution shall be addec‘ to the filtrate. The
solution shall be heated to boiling and agi-
tated vigorously tc coagulate the precipitate
of silver chioride. Exposure of the precipi-

tate to strong light shall be avoided, as
strong light causes the exposed surface to
decompose and liberate chlorine. The solution
shall be filtered through a tared filtering
crucible and the residue washed w1th 1 per-

cent nitric acid. The crucible a

1 4 & = 'al 1 oaem And

be dried at 1000 to 105° C. t 1enn heated 130°
to 150¢ C. The crucible and residue shall be
dr\ ¢ at 100° to 105° C. The crucible and

esidue shall be cooled in a desiccator, and
we)ghed, The increase in weight shall be cal-
culated to percentage of potassium chioride
in the sample as follows

. P o 52.024
Percentage of potassium chloride =—=;
v
whoye
where
A = weight of silver chloride
W = weight of specimen
4.4.7 De!ennzna;izox of granwlation. An ac-

100 ¢. of potassium sulfate shall be placed
on the specified nest of sieves complving with
Specification RE-S-366, properly arranged
ané assembied wilth z bottom pan. Two meta
washers, weighing not more than 18 gﬁ.
eacn, shall be azdded to the upper siev
<

help break up lumps. The nest of sieves shall
be cover ec’ and shaker for 5 minutes by hand
or mechanicaliv by means of a shaker geared

to produce 300 = 1% gyratiorns. and 15C = 10
taps of the striker per minute. If necessary.
the materal on cach sieve. beginning with
the top one. shall be brushed hghtly Wi'th
14 inch flat bristle brush until no further m

A cnal almxra MT™h A vt
terial passes throt igh each sieve. The pui-
tions retained on the various sieves shall be
weighed, an<. the results shall be calculated

wn
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4.4.8 Determination of average particle size.
The average particle size of Type III only
shall be determined on a Fisher Sub-Sieve
Sizer or equivalent instrument.

4.4.5 Acceptance criteria. A submitted lot
bl Yan nrnswmbnials I8 cnvmmla aalanéad
Sllall e dClepildile u. L“C deUJJC sStleciLleud
according to paragraph 4.2 meets each re-
quirement of secction 3. based on the deter-
minations performed as specified herein.

Otherwise, the lot shall be rejected.

4.6 Rejection and resubmission. When a
lot fails to meet the requix ementc specified
in, it shall be return

furnished the inspection agency. The fmlure
of a resubmitted Jot to meet the require-
ments specified herein permanently reiects
the lot unless otherwise specified by the
contracting agency.
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g Packing (see 6.1).

sulfate shali be packed in a shipping sack
conforming to type TI, stvie No. 1W, class C.
of Specification UU-S—48. The closure and
waterproofing of the ends shali be accom-

5.1.1 Levei A. Fifty pounds of potassium:

T o1 - = s3re 1 f sea~sIT TR AOT RS
plished in accordance with the requirements
contained in Specification UU-S48

5.1.2 Levc! C. Potassium sulfate shall be
packed for shipment in conformance with
Consolidated Freight Classification rules and
container specifications for rni} shipments, or
with Nationa! Motor Freight classification

rule< andé container specmcahonc for truck.

5.2 Marking. Containers shall be marked
in accordance with Standard MIL-STD-12¢.

6. NOTES

6.1 Ordering data. Procurement documents
should specify the following:

{
(4

(L) Thype required (see 1.2).

(¢) Levels of protection {(sec 5.1)

6.2 Classification cross reference. The types
of potassium sulfate under this specification
are equivalent to the grades covered by Spe-
cification JAN-P-183, as follows
JAN-P-182
Grade A
Grade B

MI[~P-:934

shoulo b
labormor}' pmceoures.
Notice. Wher Government drawings, specifications,
or othier dals are useg for any purpose other than
ir. cennectton with ¢ dofinitely reiated Government
procurement operalion, the Unitec States Govern-
ment thereby incurs no responsitility nor any obli-
and the fact that the Govern-
ment may have formulated, {urnished, or in any
way supplicé the said crawings, specifications, or
other data is not to be regardec by impleceation or
otherwise as in anvy manner licensing the holder or
any other person or corporation, or conveying any
rights or permission to manufacture, use, or sell any

r-ai wn wh

atsonever;

patented inveniion tha! may in 2oy way be related
theretc.
Custodians

Arms—~Ordaance Corps

Navv—Bureau of Ordnance

Air Forcc

QOther interest:
Army—CM

Army ——Orunnnce Corps

[}
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BE~ Form Approved
] SPECIFICATION ANALYSIS SHEET Budged i ApRToved
INSTRUCTIONS
This sheet js to be filled out by personnel either Government or contractor, involved in the use of the spec-
41 :scution an procuerement of products for ultimate use by the Depertmenc of Defense. This sheet 15 provided for ob-
3:e1n1ng information on the use of this specification which will insure chat suitsble products can be procuredr“ish s
! zinamum amcunt cf delay and at the least cost. Comments and the return of this form will be apprecisted. Foid om
iines on reverse side, staple in corner, enag sent to prepering activity (as tndicoted on reverse hereof).
SPECIFICATICN - -
(ORGAN[ZATION (0 submitter) CITY AND STATE
CONTRACT NO. UANT 7Y OF 17EMS FROCURED DOCL AR AMOUNT
$
MATERI AL PROCURED UNDER A
{3 viRECT GOVERNMENT CONTRACT [ suscontract
i HeS ANY PAKRT OF THEI SPECIFICATION CREATED PROBLEMS OF REOUIRED INTERPRETATION IN PROCUREMENT USE? o
A. GIVE PARAGRAPH NUMBEF AND WORDING.
B. RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES. T
2. COMMENTS ON ANY SPECIFICATION REQUIREMENT CONSIDERED TOO RIGID
Y
2. 1S THE SPECIFICATION RESTRICTIVE?
D YES C] NC 1F "YEST, 1h WHAT wAY?
N nriiimi o 74 44 ~~L oo - ese _ma s b b = ol ~df iz im o sommnsiime dhiz s astfemmlsan I16 ¢haove nra adds_
‘_ NEMAKK S (Al‘ac’l an i‘lll iCh1 agas -ll‘cll.uy.nt U} 4sc ll.‘-F'UV('IB LIt 5 'F(L.J ‘lu.lvlllc ‘l sIsT I T UIC UL
tional papers, attach to fora endplace both in an enveclope addressed to preparingactivity)
SUBM(TTED BY (Printed or typed nome and activity) DATE
1426 REPLACES NAVSHIPS FORM 4863. .CH 1S OBSOLETE PLATE NO. 18419




