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1. SCOPE

1.1 Scone - Thig snecification covers one grade of

1.1 cope ihls speciricatio Qvers one gra Q

for use in pyrotechnics.

2. APPLICABLE DOCUMENTS

o

~ 2.1

[

documents,. of the igsue in effect on date

2.1 The following uments, © e issue in effect
of invitation for bids or request for proposal, form a part of this
specification to the extent specified herein.

SPECIFICATIONS

Federal
RR-$-366 Sieve, Test
STANDARDS
Military
MIL-STD-105 Sampliing Procedur
ITnanaa+i n hu Lt+4+w
Inspecticn by Att

cer 68]0‘
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MIL-STD-129 “arking for Shipment and Storage

(Copies cf specificavions, standards, drawin
wquired by suppliers ir conmection with speci:ti
ions should be obtained from the jrocurlng activi
tre contracting officer.)

and publications
rocurement func-
or as directed by

~
S

[RENAL]

Ao

3. REQUIREMENTS

3.1 Material - Zinc-dust shall be a product of high quality,

suitable for the purpose intended, and so manufactured as to meet the
£

aAd harain

o miiY AT ARt ae oA 3
LN LR AP QL ey )

regquirements speci

3.2 Chemical requirementz - Zinc-dust shall conform to the
applicable chemical requirements specified in Table I.

Table I
CHEMICAL REQUIREMENTS

Test
Property Percentage Paragraph
Maximum Minimum

Total zinc, calculated as zinc 97.5 u. 4.2
Metallic zinc ay .o u u. 3
Zinc oxide 6.0 u.uu
Impurities (other than zinc oxide) 2.0 4.4.3.2.2
Moisture and other volatile matter 0.1 u.4.5
Matter soluble in organic solvent

mixture e.C i 4.6

3.3 Granulation - Zinc-dust shall conform to the granulation
requirements of Table II when determined in accordance with 4.4.7.

Table II
GRANULATION REQUTREMENTS
r - - f
[ - - ' - R ; ..
|Sieve number L/ i Percent throug!l., milLiMum
100 99
200 30

230 75

e

p—
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1/ Use U. S. 3tandard sieves conforming to 2E-S-366

* 3.4 Workmanship - This material shall be uniform in guality,
RASLIALLCLILLLES 4 _
Jiee Lrul forelign sate:lial, ana shail conform to the requirements of
tnls specification.
4. QUALITY ASSURANCE PROVISIONS
® 4.1 Responsibilitv for inspection - Unless otherwise specified in

the contract or purchase order, the supplier is responsible for the
performance of all 1nspectlon requirements as specified herein. Except
as otherwise specified in the contract or order, the supplier may use

I.is own or any other facilitlies suitable for the performance of the
inspection requirements specified herein, unless disapproved by the
Government. The Government recervea thre risht to per Form anv of the

(=4
inspections set forth in the specification where such inspections are
s

i
deemed necessary to assure supplies and servieces con form to prescribed
requirements.

* 4.2 Quality conformance

inspection - Conforman
dust to the requirements of this specification shall be determlned
entirely by means of quality conformance inspection. The quality

conformance inspection shall consist of an examination for accept-

D

nce nf t
1Ce€ o T

ability of guality control methods used by the manufacturer, examining
and testing the quality conformance a:mn1oc (n, 3, 2) for a1l of the

—“_-‘, Ui LT

requirements of thls specification, and an examination of the sample of
filled containers (4.3.3) for conformance to the packaging, packing, and
marking requirements.

= u 1 Cam
S

4.3.1 Lot size - For the purpose of sampling, a lot of zinc-
aust shall consist of a manufacturer's batch (see 6.3). If the material
a lot shall consist cof not more than
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4.3.2 Sample for tests - From each lot offered for acceptance
under contract, two-one-pound samples of zinc-dust shall be removed
from separate unit containers taken at random.

u.,3.3 Samnle ror

.3, Sampl examination of filied containers - A random
sample of filled crntainers shall be selected from ez~r 1-+ A€ 7irn~_

dust offered for acceptance under contract
at Inspection Level 1 and an acceptable quality level (AGL) of 2.5
percent defective.

= L.u Test metheds -

4.4.1 V¥Visual ingpe:tion - (Anrormance or the zinc-dus~ to the
r f]Ll" 2men

30 01) and werk-aps? ip (2 Lu) -hall o he dor omis

1. ovioual inspe

, in accordance with MIL.-STD-105



Downloaded from http://www.everyspec.com

MiL-Z-30GDA

4.4.2 Total zint - letermine total zinc by the potassium
ferrocyanide method.

4.4.2.1 Standardization cf Potassium Ferrocyanide Solution -
Weigh 0.2 gm of metallic zinc or freshly ignited Z 0»transfer to a
400 ml beaker and disolve in 10 m! of nCl (sp. gr. 1.16) and 20 ml
of water. Drop in a small piece of litmus paper, add NHyOH until
slightly alkaline, then add HCl until just acid and then 3 ml more of
HC1l. Dilute to aboutr 250 ml with hot water and heat to nearly boiling.
Run in the KyFe (CN)b solution, prepared bv cissolving 22 gm of Kute
(CN)g.3Hp0 in water and diluting to 1 liter, slowly while stirring
constantly until a drop tested on a white porcelain plate with a drop
of uranyl nitrate indicator shows a brown tinge after standing 1
minute. The uranyl nitrate indicator is prepared by dissolving S5gm
of U0,(NO3)2.6H20 in 100 ml of water. During the titration the temp-
erature of the solution shall not be allowed to fall below 70°C.

4.4.2.1.1 A blank shall be run using the same amounts of reagents
and water, under the same conditions of temperature, volume, acidity as
obtained when the standardization sample (see 4.4.2.1) is titrated.

th of the KuFe(CN)6 standard
alculated as follows:

]

where

W =weight of zinc sample {or equivalent to the Zn 0 used)
T, =ml x K Fe (CN)6 used in titration of sample
T, =ml KyFe (CN)& used in titration of blank

4.4,2.2 Procedure - Weigh accurately 0.25 gm of the powdered
zinc, transfer to a 400 ml beaker, moisten with alcohol and dissolve 1in
10 ml of HC1l (sp. gr. 1.18) and 20 ml of water. Continue with the
procedure used in 4.4.2.1, beginning with the addition of litmus paper
and adjustment of the acidity with NHyOH and HC1.

4.4.2.3 Calcuation - Calculate the percentage of total
zinc by the following formula:

Percentage of total zinc = (X-X;)B x 100
W

X = ml KyFe (CN)6 used in titrarion of samnle
Xy= Xy Fe (CN)6 used in titration of blank
B = Zinc equivalent in grame per milliters ~f ¥ Fe {(Tnye

solution (see 4.:.,2.1.2)
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lic Zinc - Determine meta

4.4.3 Metal 1lic zinc by the hvdrogen
IR S SR T o) S |
EvolUullcoil MectiUd.

S.0.3.00 0 Apparatu. - Assemble apparstus as shonn oou figure 1.

Calibrate the bulb D to include capacitv from ctopcock E to the zero
reading of the burette. Also calibrate capacity of flask A and tubes to

stopcocks E and B. Saturate the water in leveling bulb I and measuring
+rune D with vdroeen at ruom remperarure and pressure
tube with hydrogen at rvom temperature dand pressure.

€ powdaered 1“c, transfer to flask A, and about 5.0 gm pure ferrous
ammonium sulfate, a piece of sheet platinum having a total about 5 sq cm,

and an amount of water exactly 100 ml less than the capacity of the flask
and tubes and connect the apparatus as shown on figure 1. Open cocks

B and E, raise F to bring the water in the burette to cock E and then
close F and B. This leaves 100 ml of air in the apparatus. Read the
temperature and barometric pressure and calculate the gas volume to
standard temperature and pressure by the following formula:

V =

lao)
<

X

\JI
Ol

o
o
e
+

0.00387¢

where

corrected volume

original volume

barometer reading in mm corrected for the vapor
pressure of water at t°C.l/

temperature in degrees C

coefficient of expansicn of hydrogen and air for
each degree rise in temperature.

jas BE-R
|

-+
1]

9.06367

"

Now pour 43 ml of 1:1 sulfuric acid into the thistle tube, lower F, open
cock E and allow the acid to run into flask A partially opening cock B.
During the admission of the acid, avoid admission of air. Close cock B
and allow the apparatus to stand until the gas volume becomes constant,
keeping the level of the liquid in F and D fairly egual throughout the
evolution to avoid leakage and hydrogen solubility changes due to pressure
differences. The evolution is complete in about 3 hours. Calculate the
total voluwe ol gas in the apparatus by adding 40 wl to the gas measuring
apparatus reading. This 60 ml is the volume of the gas in the flask A
remaining after the addition of 43 ml of acid. {(The 43 ml of 1:1

sulfuric acid adds 40 ml to the liquid due to shrinkage of mixing).Read the

}/ In order to evaluate the vapor pressure of water, since A contains
acid and the measuring tuhe cAntairns wavter, it may he ascumed that ths
sMtlipe static systom is over «alor.
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v*lu‘c gas wriginally in the apparatuc. ~ the rerainder 2.
tco correct for the solubility ¢f hydrogen in the solution in flask A.
The sum is the hydrogen evolved at standard temperature 2nd pressure
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B - Tor urate resul*ts, the volume 2€ hydrogen
evolved (see 4.4.3.2.1) must be corrected for the hydrogen evolved by
iron which is usually present, and for tin which may be present. To

make these corrections, assemble apparatus as shown on figure 2

1o

(1)

*o4.4.3.2.2.. lron - Weigh acc pl , flack B,

imately 11.5 gm of f the sample, add a piece of sheet ylatinum an area

of about 5 sq ¢m and close the apparatus tightly. Pass nitrogen through
the apparatus until the air is entirelv removed. Close ginchcock G and

sccurstely and placs aprrex-

d on of the acid, keep the
at or below rcom temperaturz by means of an ice

o allow the flask to stand for fhﬂ
¢ for the hydrogen evolution in the d
usua.]v r\aqn{r-oc 3 hou\:s.) ﬂnan P N
and draw the content of flask B through the asbestos mat in tared filter
F and into flask 3l by means of suction applied at H. Wash flask B four
bX dddlanO -ml portions of water, shaklng and drawing over intc

s
k B-. Remove the stopper from flask B~ and titrate immediately with
s t

stop the flow of nitrogen. Add 125 ml of water thrcugh separatory funnel
L to flask B, then add dropwise through the separatory funnel 5C ml of
concentrated sulfuric acid. During the additi

sk

contents of the fla
bath After the add
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>~
lculate the reducing matter as percentage of iron by the following
formula:

Reducing matter calculated as percentage cof e

H
wn
.
wn
m
=
S

3

where
A =ml KMan uced in titration
N = normality of KMn(, solution
W = weight of zinc-dust sample

4.4.3.72.2.2 - residuc - Complete the washing of the residue in *he
tared filter T (see 4.4.3.72.2.1) ard dry st 105° tc 110°C., c~5l in a
desiccator and weigh. Calcula*e thz percentage of residue insoluble
in dilute sulruric acid by the foiiowilg fortula:

Percentage of recidue = 100A
W
where
& 7 owelzht of dr lad cegi ol
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Qo u_u.3.2;2;3 - Tin Transfer the titrated sclution from flask Bl

(see 4L.4.3.2.2.1) to a 600 ml beaker. Add NHyOH until just alkaline,

then add s ml of HC1l or 5 ml of H,S0,(1:3) for each 100 ml of solution.

Cover the beaker, place it on a hot plate, heat to abcut 95°C, then pass

in a slow stream of HaS for 1 hour, digest for 1 hour and allow to stand
1

Ana_raiF harim 1TAanacdawr v

ar and wash the precinitate of SnS alternatel
chie—-nall alur .ohger. SH el

+ v
ter, and wash the precipitate SnS alternately
with three portions each of wash solution (100 ml of saturated NHLC,H30,
solution, 50 ml of glacial HCoH309, and 850 ml of water) and hot water.
Transfer the filter paper and precipitate to a 50-ml beaker, add 10 to
20 ml of ammonium polysulfide, heat to b

oiling, and filter. Repeat twice
A 3 __ LI, A Tt wmaleraniTEI A amA dha £ VY4Hemar A +harn seanh +ha
tue Ay cSLlOI] W.LLII AHLIULE L Wi PUJ._YDUJ-J. AUT auu Ll J..L.LLLGLLUII, LIITEI wWQOis LiiT
filter ,iTh hot water. Acidify the combined filtrate and washings with

niéht, and flltor through an ignited, cooled and welghed Gooch crucible
with a suitable asbestos ad. Wash alternately with two portlons each
of the wash solu N
Bunsen flame , ve
t

+ and 4drv thoroughiv. lgnite over a
rst to convert the sulfide to the

T

T
~t Q)

|3
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I
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o
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&
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n
efu
oxide; then par lv cover the crucible and heat strongly over a large
Bunsen or Meker burner. (SnS must be converted carefully to the oxide, which
may be heated to a high temperature without loss by volatilization.)

Weigh as Sn0, and calculate percentage of metalilic tin by the following

formula:
rermu.sa

Percentage of Sn = 78.77 A
W

A = weight of dried residue
W = weight of sample

% UL 22 Calen ns - Mult ame o
Mult age ©

nle + n (ca u b 21”2 1)
|18 S

V-L r e ill \OCC TV eV eV e v ke
by 0.94% and subtract the result from the reducing matter calculated as
percentage of iron (see. 4.4.3.2.2.1). The remainder is percentage
of metallic iron. Correct the evolved hydrogen at standard temperature

and pressure (see. #.i#.3.2) for the iron and tin present in the sample
:\knn ‘:An f‘-\n AA+ vwoinatrian AF mn+:|1'|-\n rins Aan +ha kaene -P'h::ﬂ- 0 n1

eTermination ¢ meTallils ZinC ¢on Thne 23sis Tha

gm metallic iron evolves 4.012 ml of hydrogen and 0.0l gm metallxc tin

evolves 1.887 ml hydrogen at standard %emp;rature and pressure. Calculate
the volume corrected for the iron and tin present as metallic zinc by
the following formula:

wh

+
S

[

r"f

Percentage ot metallic zinc = U.2Y188 ™

M =ml of hy
eight

rog

a
of

x

n

b
3

The sum of the percentages of re.idiie, ir'n .nd tin, ~quals the porc-ntage
of impurties othe: than zinc n~xide.
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L.4. 4 Tinc oxide - Determine zinc oxide by Jdifference between
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4.4.4.1 Calculation - Calculate the percentage of zinc oxide
b the following formula:

Percentage of = (A-B) 1L.2uL7
where
A = Percentage of total zinc
D = DParcantaocs ~FfF ma+allies z7ince
et PO S A "2 X \-usc i MO LGl A i s A BN

0

2.4,% Moisture and cther vcolatile mattrr - Weizh anproximatelw
10.000 gm of the sample in a tared, glacs utOppered weighing bottle,

approximately 50 mm in diameter by 30 mm Ligh. Remove the stopper

PO B S Ty g D I PRt 2w T Py 1ANDN +~ 1TNCKON [aPTVER! T a Aac T ~~Aat A
4nda hneat ror’ [ HUuIb 1n dn ovell dL LUV © LU dVU o, LOUL 1L @ ugoivailll
and weigh. Calculate the loss in weight as percentage of moistur

4.4.6 Matter soluble in organic-solvent mixture - Transfer 25 gm
of zinc-dust to a 250-ml beaker add 10C ml of dry solvent

3 bl
a glass rod for 2 mlnutes and filter through a Gooch crucible, prepared
with an asbestos pad nta a 200-ml1 tared heaker Tvanporate the solvent
wi s pad, into a 200-ml tared beaker. aporate s
on a steam bath, dry the beaker in an oven at 100° to 105°C. for 1 hour,

cool in a desiccator and weigh. One hundred ml of the solvent mixture,
when treated as specified, shall leave no weighable residue.

~7
UL

Nenmaemas =~ o o . V-
vigailiic S ve ALULT
10 volumes ethyl ether

volumes methancl (95-100 percent)

0 v

6 volumes benzene
y

1l volume acetone

The acid or
FERE L~

fied by shaking with pure zinc-dust, decanting

3

inc-duct sample on the upper
=iev~, cover the upper cieve, and s} ak tor 5 minutes by means of
mectanical shaker geare ed to prcduce 300 + 15 gvratlons and 150 + 1
of tie striner per minuia. Weigh the qaaniity re : 3
nd calculate the percentage of zinc-dust that has pa
I

L pelCehilagt LI £l 7hdst

ieve and checked for conformance to table II.

czmeYla er all ke o ~tand
N M, (RS T A0 S AL S A L T A

e
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5. PREPARA

!
P
>

)

= 5.1 Packaging - Unless otherwise specified (see 6.2) zinc-dust
shall be packaged at Level C.

on

oo ”~ L
Levesl o - inc-

[

S.1. e z dust shall be urnit packaged in clean,
dry ronlainers of the size and type specified by the purchase order or
contract. The zinc-dust shall be packaged to afford the minimum

degree of protection necessary to prevent deterioration or damage during
shipment under normal environmental conditions and commercial modes of
transportation.

* 5.2 Packing - Unless otherwice ¢

5.2.1 Level C

t
s and shipping contairers shall be marked in accor-
ntc

or order, ckage
dance with th quirements of MIT-STD—"”C

6 NOTES

©.1 Intended use - Metallic zinc powder, ccmmercially known as zinc
dust, covered hy this specification, is intendeld for use in pyrotechnics.

5.2 OCrdering data - Procurement documents should specify the

fa) Tit‘e, nunber and date of this specification

(b} puduLLLv TEGULLBU in @ONﬁdS

{c) fupplicable levels of packaging, packing and markings,
with requirements in detail, if cother than specified

in Section S
{d) Size and type of container (see 5,1.1)

*# 6.3 Batch - A batch is defined as that quantity of material
which has been subjected to some unit chemical or phvsical mixing process
iral

intended to make the f product substartiallv uniform.

= A.4 Merallic zirc - A rapid methed for determining wmetallic ziuc

is given in ASTM D521, Chemical Analysis of Zinc Cust. The results

are inclined te be somewhat low. For the highest accurzcy, the hLydrogen
evclution methed detailed in ".4.3 should be usecd.

I
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6.9 supersession data - lhe material Iurnisned under MiL-4-9DOA

has chemical and physical reguirements identical to that furnished under

the previous issue, JAN-Z-365, cated 11 July 1946

“

6.6 Changes from previous issue - The margins of this specification
are marked with an asterisk to indicate where changes (additiouns,
modifications, correction, deletions) from the previous issue were made.
This was done as a convenience only and the Government assumes no liability
whatsoever for any inaccuracies in these notations. Bidders and contract-
ors are cautioned to evaluate the requirements of this document based on the
entire content irrespective of the marginal notations and relationship

to the last previous issue.

Custodians: Preparing Activity:
Army - MU Navy - 0S
Navy - 0OS

Air Force - 68 Project No. 6810-0366

Review activities:

Army - MU, WC
Navy - 0S, AS

Air Force - 68
DSA-GS

Army - MI, SM

10
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A= Fiasx-Actual capacity when filled to stopper 220 ml

B~ Thistle tube with sStopcock

C- Glass tubing connection

D- Bulb of 400 ml capacity with gas burrette graduated from 0 to
100 ml in ©.2 ml subdivision

E- ‘toprcvh  for gas burrette

F~ Leveling Rulb

Fioive leoilotaorein: ticna of Motaltlis Zirna
R S A O § i oA s 1T I 0a i 0T O ’vai11C LaliC,

Apparatus i1or the Measurement of Iotal Hydrogen Evolved,

11
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-WwIDE MOUTH BOTTLE, 16 OUNCES, CONTAINING 2 INCHES OF WATER
-ROUND BOTTOM RING NECK FLASKS  500- ml

—~SEPARATORY FUNNEL 60-ml WNITH ls-cm STEM

-FRITTED GLASS FILTER 1 1/2 INCHES IN DIAMETER, PROVIDED
WITH AN ASBESTOS MAT.

G -PINGHCOCK

o 0>
<
o]
[}

FIQJRE 2-~DETERMINATION OF
AND

METALLIC ZINC, APPARATUS FOR
DETERMINATI(N OF TR(N AN h

Lok a M
1
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SPECIFICATION ANALYSIS SHEET Ferm Approved

Budget Burecau No. 116-H004
INSTRUCTEONS
) . This sheet is to be filled out by personne! either Government or contracior, involved an the use uf the spec-
1fication in procurement of products for ultimate use by the Department of Defense. Th:s sheet 1x provided for ab-
teining tnformation on the use of this specification which will insure that suiteble products can be procured with a
minimum amount of delay d st th the return of this form will be appreciated. Fold onf
le in ¢

lincs oo reverse aiae, & g SCLIVIlY (a5 iRdicciéa on Feverie hereof ).
SPECIFICATION

MIL-S-365

ORGANTZATION (0f subartter) CITY AND STATE
CONTRACT NO. QUANTITY GF [ TEMS TROCURED DOLLAR AMOUNT
$

MATERI AL PROCURED UNDER A

[ oimecT coveErmmenT CONTRACT [ suscontaacy

! . WAS ANY PART OF THE SPECIFICATION CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCUREMENT USE?
A. €I VL PARAGRAPH NUMBER AND WORDING.

B. RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES.,

2. COMMENTS ON ANY SPECIFICATION REQUIREMENT CONSIDERED TOO RIGID

3. IS THE SPECIFICATION RESTRICTIVE?

0 ves 0 vo 1r "ves®, in wHAT wavy

4. REMARKS (Attach any pertinent dats shich may be of use tn.amproving this specification. If thereare addi- |
tional papers, attach to form andplace both in an raveiope addressed to preparingactivity)

SUBMITTEC BY (Primted or {yped name and activity] DATE

[——

DD, o 1826 REPLACES NAVSHIPS FORM 4363, WHICH !S OBSOLETE <-sare
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