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i“lILITARYSPECIFICATION

POTASSIUM BICARBONATE, TECH[41CAL

This specification is approved for use by all
Departments and Agencies of the Department of Defense.

1. SCOPE

1.1 scope. This specification covers one technical grade of potassium
bicarbonate (K!{C03).

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. Unless otherwise specified,
the follo~~ing spe-cifications, standards, and handbooks of the issue listed in
tl~at issue of the Department of Defense Index of Specifications and Standards
(DoDISS) specified in the soli~i tation form a part of this specification to the
extent specified herein.

STANDARDS

lfIL-sT!)-lo5 - Sampling Procedures and Tables for Inspection by
At~ributes

MIL-STD-1188 - Commercial Packaging of Supplies and Equipment
MIL-STD-1169 - Ammunition Lot Numbering

.—--------- -.- .——-—— ———
: Beneficial comments (recommendations, additions,

——.. — —
deletions) and any perti- :

: nent data which may be of use in improving this document should be addressed:
: to: Commander, US ;~rmy Arnarwnt Rese:~rch and Development Command, ATTN: :
: DRDAR-TSC-S, Aberde(’[]Prljvi:]gGround, MD 21010 by using the self-addressed :
: Standard’izatiun Document I;lprovement Proposal (DD Form 1426) appearing at :
: the end of this document or by 11’tter. ..
!-.—.———-.—..---.... .....—.--.—.-..—.—..-—-— —-—-—--- -..—.-—— —.——.—.. -—..-..—-.—
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AS-IN STANDARDS

1)1193 - Rea~ent Water
Lll - ‘Jire-C113th Sieve5 fur Testing Purposes

(AppI.ication for copies sho{li.dbe addressed to ASTM, 1916 Race Street,
Phili~delphia, PA l!llo~.)

(Industry association specifications and standards are generally available
for reference from libraries. They are also distributed among technical groups
and using Federal agencies, )

2.3 Order of precedence. In tl~eevent of d conflict between the text 01.-..— —-.......-—...-..-.._—
this specification and tl~treferences cited herein, the text of this specificat-
ion shall take precedence.

* RIZQUIREllENTS
u

3.1 Chemical and physical characteristics. Potassium bicarbonate shall con-
form to the cheli]ical,~ndphysical characteristics of table L when tested as
specified therein.

4. (~lJALITYASSURANCE PR[JL’ISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the con-
tract or purchase order, the contractor Is responsible for the performance of
all inspection requirements as specified hereino Except as otherwise specified
in the contract or pllrchase order, the contractor may use his own or any otl~er
facilities suitable- for tl~eperformance of the inspection requirements speci-
fied herein, llnless disapproved by the Government. T}IeGovernment reserves the
right to perform any of tlw inspections set forth in the specification where
such inspections are deened necessary to assure suI)I)Lies and services conform
to prescribed requirements.
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‘r.4!i L.;. [. L’!~emic,~land phvs ical cliaracterls~ics— ...——
-——-—. -—-. ..-. ..... __________ __ _____.. ● Requirement : Test :

Ci~,~r{~cteristic
.

. : )li nimum : Plaximurn: ~aragraph :——— _____ -_.+. ._----____ ____ ____ —— —.. ..
“ Asti!dy(J:l Ati\..l)j), ~C1-~el~t :.
. by we i~;l~t ..

~foisturc”,,. percent by weight :
: Loss on t)e:~tin~;, percent :
. by weight ..

: Carbonate (as meq per g) :
: $odium salts ..
: Particle size, percent by :
.. weight retained : .

●

. ~~(] ! n i r r f - l m - r - r ~ ~ . ~ l , ? ~ .
.- - - - - - - - - - - -

.

. 150 micl-uiue:crsieve :

.. 75 Inicroineter sieve :

.. ..—— __ ——— —

4.2 Quality conformance i.nsDection.
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4*~*1 Lotting. A lu~ si~all consist of the potassium bicarbonate produced by
one manufacturer, at ont2 plant, from the same materials, and under essentially
ClleS’llzeIml,luf.~cturinL.cui~d.itions provided the operation is cuntinuouso In the
event CIIe process is a i)atch operation, each batch shall cons~itute a lot (see
6.3). Each shall be identified and controlled in accordance with MIL-STD-1 168.

4.2.2 Sampling.

i$.~-~.~ For cxanination of packaging. Sampling shall be conducted in accord-
ance with :fIL-sT!l-lo5.

4.2.2.2 For test. S.mpling for test shall be conducted in accordance with----——___------
tablc 1A. .’i represv.11-tlc ive specimen of approximately 500 grams (g) shall be
remove(d from each sample contiliner and placed in a suitable clean, dry con-
tainer labeled to ide Jltify the lot and container from which it was taken.

T.\BLE 11. Sampling for test

——— —-— -----
: !iumber of contaip.ers in batch or lot : Number of sample containers :
●. ●

●

●.
.. J to 15(J .. 3 ..
.. lllt. ol , 2t)u o. 5 ..
● L,2(11 to 7,UW. ●

● 8 ..
.. 7,1.II! 1 CI) 20, (J(JL) .. 10 0.
.. \)\’er20,000 0 20 .. .

-—

. ●

✍✍✍✎✎✍ ✎✍ ✎ ✍✍✍✎✎ ✿✿✿ ✍✍✍✍✍✍✍ ✿✿✿✿✿ ✿✿✿✿✿

✎

✎

✎

✎ ✎  
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4.293 Inspection procedure.—.— ..- ——

_ 4.2. 3.1 For exar,]inationof packaging. The sample unit sl]all be one filled
unit or shipping cent,~inerj os applicable, ready for shipment. Sample unit and
snipping co[~tainers sll,~Llbe ex~mincd for tl]efollowing defects using an AQL of
2.5 percent defective:

(a) Contents per col~tainer not as specified
(b) Container damged or leaking
(c) Unitization not as specified
(d) Flarklng incorrect, missing, or illegible

4.2.3.2 For test. Each sample specimen taken in 4.2.2.2 shall be tested as
specified in 4.2.4. Failure of any test by any specimen shall be cause for
rejection of the lot represented.

4.2.4 Tests. h’ater in accordance with ASTM D1193 and reagent grade chemi-
cals shall be used throughout the tests. Where applicable, blank determina-
tions shall be run and corrections applied where significant. Tests shall be
conducted as follows:

4.2.4.1 Assay. Dry approximately 1 g of the specimen over concentrated sul-
furic acid for no less than 24 hours at room temperature. Weigh to the nearest
milligran (mg) approximately 0.40 g of the dried specimen. Transfer to a 250-
milliliter (mL) Erlenmeyer flask and dissolve in 50 mL of water. Slowly add 50
mL of O,lN hydrochloric acid to the solution. When the reaction with the acid—
-npears to be complete, boil the solution for 5 minutes. cool. Add three to

Jr drops of metl~yl red indicator solution. Titrate with 0.05N sodium hydro-
-de solution to a yellow end point. Calculate the percent by ;eight potassium
bicarbonate as follows:

10.01 (AU - CD)
?ercent by weight potdssiurn bicarbonate = w

where: A = ;.lillili~ersof hydrochloric acid used)
B = Normality of the hydrochloric acid solutions
c = Milliliters of sodium hydroxide used,
D = Normality of the sodium hydroxide solut’ion, and
w= Weight of the specimen in grams.

4.2.4.2 i’loistureo Transfer approximately 5 g of the specimen, weighed to
the nearest 0.S mg, t(J A tared moisture dish. Place the unstoppered dish in a
vacuun desiccator over col~centratecisulfuric acid for no less than 24 hours.
Stopper and reweidh the dish. Calculate the loss in weight as percent moisture
as follows:

100 (A - B)
Percent by weiL;’ltmoisture = w

4
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where: A = Weight in grams of the dish and contents before drying,
B = Weight in grams of the dish and contents after drying, and
W = Weight in Grams of the specimen.

Retain the dried specimen for use in 4.2.4.30

4.2.4.3 Loss on heating. Determine to the nearest milligram the tare weight
of a porcelain evaporating disl~ which has been dried to a constant weight at
200° + 5° C and cooled in a desiccator. Transfer the specimen retained from
4.2.4:2 to the dish and i~nite at 2000 + 5° C to a constant weight. Cool in a

desiccator and weigh. Calculate the pe;cent by weight loss on heating as
follows:

100 (A - B)
Percent by weight loss on heating = w

where: A = Weight in grams of dish and contents before beatings
B = Weight in grams of dish and contents after heating, and
W = Weight in grams of the dried specimen from 4.2.4.2.

4.2.4.4 Carbonate. Transfer approximately 1 g of the specimen, weighed to
the nearest 002 mg, to an Erlenmeyer flask containing approximately 30 mL of
carbon dioxide-free water. Dissolve with a minimum of stirring. Add two dr0p6
of phenolpllthalein indicator and titrate with 0.05N hydrochloric acid to the
disappearance of tilepink color. Calculate the al~alinity as milliequivalents
(meq) of carbonate per gram as follows:

AB
Meq of carbonate per gram = ~

where: A = Milliliters of hydrochloric acid used,
B = Normality of the hydrochloric acid, and
W = Weight of the specimen in grams.

4.2.4.5 Sodium salts. Dissolve a portion of the specimen in a small
quantity of water to which a few drops of concentrated hydrochloric acid have
been added. Stir to make a saturated solution. Heat a clean platinum wire in
a Bunsen flame until there is no trace of yellow in the flame. Cool the loop,
dip it into the saturated solution, and place it in the flame. No more than a
trace of a yellow flash shall appear in the characteristic violet flame pro-
duced by the potassium salt.

4.2.4.6 Particle size. Nest tared sieves of the sizes specified and con-
forming to ASTN Ell in order of increasing fineness with the 250 micrometer
sieve on top. Place on a bottom pan. Transfer 100 g of the specimen, weighed
to the nearest 0.01 g, to the top sieveo Cover the assembly and place in a
mechanical shaker geared to produce 300 + 15 gyrations and 150 + 10 striker
taps per ninute. Shake for 10 minutes. ‘(The material may also–be brushed
ti~rough the sieves with a c~rnelfs-hair brush.) Weigh each sieve and its re-

tained contents. Calculate the percent by weight retained on each sieve as
follows:
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5. PACKAGIi4G

5.1 Unit packing, industr.idi. A specified quantity oi potassium bi.carbonate
(see h.2) shall be unit packed in accordance with filIL-STD-1188.

5.2 Packing. Potassium bicarbonate, unit packed as specified in 5.1, if
required for carrier acceptance and protection, shall be packed for shipment in
accordance with }lIL-STD-1188.

5.3 Unitization. I;nifonl quantities of packs per unit of pc)tassiurn bicar-

bonate shall be u;itized in a manner to assure acceptance by common carrier and
protection of contents and packing from supply source to first destination and
for a minimum storage period of six months. In particular, provision shall be
made to assure stable stackability.

5.4 ~larking. Containers shall be marked in accordance with MIL-STD-1188.
llnitized loads sh:lllbe narked to show date of uanuf.dcture ,:[i(llot or h:i~ch
nunbcr of the potassium bicarbonate.

b.
~

6.1
client

60~

NOTES

Intended use. Potassium bicarbonate is intended for use as an ingre-
in colored smoke mixtures.

f)rdering data. Acquisition documents should specify the title, number,
and d.~te of this ~;PeCifi~~tit~nand the unit quantity of potassium bicarbonate
required (see 5.1).

b.3 Batch. A batch is defined as that quantity of material which has been
manufactured by some unit chemical process or subjected to some physical mixing
operation intended to make tl~e final product substantially uniform.

6.4 Significant places. For tilepurpose of determining conformance with
this specification, an oi~served or calculated value should be rounded off ‘“to
the nearest unit” in the last right-hand place of fi~jures used f.nexpressing

tl~e limiting value, in accord,~nce witl~ tl~e rounding-off method of ASTM E29.

t)
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
(Seelnstructtcms Reverse Side)

DOCUMENT NJ M8ER 2. DOCUMENT TITLE

1

afk OF SUBMITTING ORGANIZATION
..

. PRO13LEM AREAS

Number ●nd WordlnQ:

b. Rocommondod Wording.

w

e. Ftsason/Rotlonalo for Ruommondatlon:

4. TYPE OF ORGANIZATION (Mark one)

u VENOOR

u uSE R

u MANUFACTURER

. REMARKS

o. NAME OF S’JBMITTE R (k-(, First, Af/) - Optionol b. WORK TELEPHONE NUMBER (Inchtti Ama

.
m - - NG ADDRESS (Stwet, CI(Y, Sfo(e, ZIP Code J - Optionsl 8. OATE OF SUa M~SSION (Y YMMDD)

DD FORM
82 MAR 1 4 2 6 PREvIOUS EDITION IS O$M?OLETE.
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l~STRIJCTl NS: In a continuing effort to make our standa.rdizatton documents bettur, the DoD prondes U form for uee in
submit tinecomments ●nd suggestions for improvements. All ueere of nditary standardization documenti ere invited to provide

suggedions. ‘IM form may b dehched, folded ●long the lina indic.eted, taped elong the 1- edge (DO NOT STAPLE), end

mailed. In block 5, be as qmciflc u pouibie ●bout perticulu problem areas such as wording which required interpretation, wu
~

too rigid, restrictive, Iooee, ambiguous, or wu incompatible, ●nd give proposed wording changee which would alleviate the

problems. Enter inblock 6 any remarks not related to ● specific paragraph of the document. If block 7 M filled out, an

acknowledgement will be maded b you within 30 days to let you know that your comments were =wed end ●e being

cormdered.

N(3TJ2: This form may not be ueed to requeet copies of documents, nor to request waivers, deviatiome, or clarification of

qmcificetion requirements on cumwnt contmcts. Comments submitted on this form do not constitute or imply ●uthorization

to waive any portion of the referenced document($) or to ●mend contractual requ~rmmente.

(Fold doru ihb Iinci

( Fold along thb llne)
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●ENALTY FOR PRIVATE USE $3UJ I BUSINESS REPLY MAIL I

I FIRST CLASS PERMIT NO 12062 WASHINGTON D C
I

POSTAGE WILL BE PAID BY THE DEPARTMENT OF THE ARMY

Commander
US Army Armement Research and Development Command
ATTN ; DRDAR-TSC-S
Aberdeen Proving Ground, MD 21010
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