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A.APPLKAELE SP~CATIONS.
‘A-L The following specifications, of the lmue in ef?ect on the date

of. invitation for bide, form a part of this speclflcat[on:

.-
.. .. . ...3
,.

U.S. ARMY SPECIFICATION . . .. . . .. ...
.-,.
.:>. .....
.-.... ..

.1(W-2 Standard $peciflcatlon for Marlc[ng Sblprnezits by
(?4mtractom.

. NAVY DEPARTMENT SPE(XFICATION ~ “

-. .
.-.

. .
. .

.-. ..

Qeneral Speddcatloxm for Inspection of Material$... .

R GRADES.
B-L T’hM spedtkation covem the “following gradea of sulfuric acid

and oleum as swilled in the mcjyt or order (ace par. H-2).

@ade H

. .
. . . .

C J!CATBRULAND WOIUIMAN9HLP.
O-1. See t3ectlon El.

. .
‘.

. .

D. GENERAL REQUIREMENTIL . . .

D-1; See section EL

.-.

E.DETAIL lU3QUIREXENTS.
E-1. Sulfuric acid dud] “conform to the chemical zwqulrementu. .

8hQwn in Table I.

TABLE I.—timid rcquircnymh

chde’
8wxsIxsIx&d

Nluoti ToM
a’ci$ltyu H$!lot m (mu.) ~: .

... .”. .(mu)

Pucmf
I“

Pcrunl Pcranl Paomt “
------------ None.......... M speeided44.6......
II

~g 0.01
........... None----------b speclded*.6...... .O:: .03s.

JApplicableonlytoNam Dmch8u&
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P.METHODS OF IMMPLING, INSPECPIOW MD TEST$. “ . ; ‘ “

F-1. 6We of lot8.—A lot shaU consist Of a maxirnum””of. 100,000’ .
pound% except whe,n shipment is made in tank cgrs, “tile capacity of
the tank car shall’ he made the lot size for inspection pur~s=.

F-Z. tlampling. —In CQSOsh!pment 1s made in containers, a mhbimum
of 10 peicent of the coMatners in the lot shall be selected by the’
CJovernment inspector in such a manner its to be rep,rewmtatlve of
the lot. When lotscomprise less than 100 containers, -either 10 eon-
tahwrs OF all cwntalnera h the lot shall be selec@l The .=mple
shall be taken from each container or t~nk car by means ~f a thief
8nd transferred as rapidly as possible to a small-neck bottle of the
ground glass stopper type. Tbe top, mlddl$ and bottom levels of the
container or tank car ~ball be represented in the sample. ~M preferred,
the sample may be tak~n by lowering the above type bottle, @rpperly
secured to the bottom of the container or tank car. The stopper
8ha11 then be removed and ‘the bottle withdrqwn through the entire
height of the liquld at a utilforru rate, arising at ,the surface of the “’”
UquM just short of full. (see pars. H-d and’H-7). “. .

F-3, ‘Inupeotion .—Inspection shall be made at t~e. point,of de]ivery
“unless otherwise spccifkd iii the cimtract or order.

F-4., Z’ed8.—The follo.wing tests shall be madk at a @&riment “
lalymitory unl~ otherwise specified in, the contract or order.
“ F-4a. Niirobodie8.—Place approximately 60 gm .of a satu&d” “ ‘” ‘“ ~~

solution (coda!nlng 4W50 percent by wcMlt ) of sodium hydroxide in
,, .’,

a tall250 ml beaker. Weigh out ~pproxhnntely 25 gni .of the well-
:.!:,.. . .

agitated 8amRl% pour into 100 ml of water, and COW Hold the 250 . ‘~
nil beak@ contahdng the sodium hydroxide solution in an inclined ~
posltlon and carefully pour the acid-water mixtdre down’ the side of
the beaker so that it rests up6n the lnyer formed by the sodtum
hydrox~de solution. Note if a red ring, indicating the ‘preseime of a . ‘ .
rdtro compound, is formed at. thti junction of the’ two solutions.
(See par. H-5.)

F-4b. Total aokZitV.—
‘.. .

F-4b (1 ).” !lWt.—!i?ransfer an accurately weighed portion of approxl- .
“mately1.5gm ofthesample toa 400ml glassstopperedbottlecontaining
approx~mately200 ml distilledwater and 2 dropsof rnet~ylred indica-
tor solpt~on.For nonfuming acids,transferisconvenientlyrnad~ by

.. useofa Imnge plpettq. For fuming acids, thin walled glass bulbsiach
equipped with a capillary stem several inches. long,’ are used and
transfer id made as foliows: (!over the mouth of the b?ttle containing
the sample with a thjn lead sheet. Warm. a tared glass bulb over
a non)umlnous flame and then quickly insert the capillary stem
through a small hole in the lend sheet Into the sample.. After “the “.
bulb is filled, withdraw it from the bottie and quickly seal the tip
in thp flame. Wipe Qqy acid from. the sealedtipand “weighthe illlei,
bulb. Shake WCUto absorb all fumes, cool, remove ‘the stopper, and
wash any liquid on the ~topper and neck into the bottle with distilled
water. crush “the fragments of the capillary with .a glrms rod so
that the entire 6ample is mixed with water. T]trate with N/2 NaOH
solutjon, adding 2 more drops of indicator near the end point. Run .
a blank ‘on the-distilled water, titrating the same quantlt~ as used in”

,.’ the test to the same eud Pint and correct the titer, accordingly..
[JAN-A-179) , . . .
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F4b(2)i (kkuhtti Of tOtd OCfd{t$l (W0t@fJt@7 add W dCU?n).-
. .

F4b(2) iL TotaZ aoiditg a~.txwent E&O&—
. .

, x= (44-I?} Nx40M
w

where :
X=tOta] addity aa -t &$O~ . “
A=ml of IWOH used for ~ple
B=id Of NaOlii used Zorblank ,.. .
N=normallty of NaOH , .:

W=welgbt of sample

where : ‘
. .

Y=tota] acldlty aa percent 80s
X=tqtal acidlt~ aa peramt HJW4 ,“

F+($). CakuZat&n of poicent actua$ li&O+—
“Z=6.444 (NO-Y)

wbwoe:
%=percent actual &S04
Y=total acidity as percent 80. - ‘ “

,.

F4b(4). Cakukt&n of percent free 80, {o okunL-
Percent frQe 8Ch=03163 (X–Z) “

. .

where: .
X=total acldb m mrcent IJ&%
z=pe~tit acttial IM04

F-4c. JNwe@ed matter.-Filter a portloa of appr@nately W gm
. of the sample through a taredfllterlngcrudbk Pour the portion of .

the 8ample filtered from a prevloualy weighwl acid we!ghing hottla
and weigh ~ip after flltratton in order to cletermlne the weight of
acjd illtere& Wash the mud or suspended xnaterkd wtth at Mat

‘ five 20 ml portions of arihydrous alcohol. The anhydrou8 akobol UWM
may .be Rrepared by allowing 96 percent alcohol, denatured wjth 0.5
percent of benzene+ to stand over anhydroua copper tmlpbate over .
n]gbt and filterjng the alcohol before uae Dry the czucible fur 8
hours at 125W. *2’Cl., cool in a deskcator, and we!gh, Calculate
the” increase ID weight of the crucible a8 percentage of suspended
matter. ‘.

F+d. Auh:—Place the 131trate obtained from the determination of’
“.suspended matter (see par. F4c}, 10 a tared platinum, tdllca or . .

other au!table type dish. Heat slowly with a Bunsen flame under
a Mod, until the evolutlon of fumes has ceased. Heat to a drill red
for 2 or 8 minute8. Cool In a d=kcator and weigh. Eeat for a
further abort period to determjne lf a constant wtdght has been
obtahxl. Calculate the increase in weight of the dish as percentage
of aah h the aam~le. If the susx)ended matter is found to be 0.01 rxx-
Ceqt or lx an alternate time ‘mvjng dete~l~ation O! ah ma; ~.” “
made using 40 mu of the orkrlnal 8amDle instead of the filtrate as. .
above. and ‘&m&t(ng the --t for the-percent. of awpended tnatter “ -
found. .“. .

..” F4e. drunk—
F-4e (l). Weigh out a portion of approximately 6 gm of the .

,. sample and pour carefully into M ml of dktllled water. Boil the
(J*A-17*]
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#olution for. qpRroxlmately 15 minutes to expel any hydrdgen sul-
fide or sulfur dioxide. If nitric acid is present the heating must he
contioued untii fumes of sulkur trioxide appear. TM heating has
been found not to expel any arsenic compounds. Cod -the W,juid .
and dilute to approximately 200 ml with distilled water to which
a mixture of 2 ml of. ferricammonium sulfatesolution(see par..
F-4e(2)) with 0.5 ml of citannouq chloride solution (see par. F-4e(3) )
has been added Put the solution in ark t$ounce bottle a$ shown: on ,$; ,
Figure 1, and add 25 to 40 pieces ?f arsenic-free, ‘@c ...@ee ‘par, .,.., .
F4e(4) ]. Place the three cmmected tubes in position immediately,
as shown on the figure. Shake the bottle gently and allow tq stand.
for approximately 40 minutes. The temperature should tie. Approxi-
mately 40’ C. Free the arshe which is evolved f row most of the
hydrogen alfide which may accompaoy Jt, by passing through lead
acetate paper (see par. F+e (5)) contained in a tube” leading from
the neck of the lptt.k Remove all traces of hydrogen $Wide by
‘passing through a secwnd tub6 containing glass wool moi8tened with
lead acetate 8olution. Absorb, any arsjne formed by passing through
a third tub containing a test strip of mercuric tiloride paper (see
par. F-4e(6) ). Remove the t,est” paper, dip into molten paratlin,
and compare tt with standard stnins (see par. F4e~7) ). (%1-
culate the perchtage of arsenic as As@* by means of the following ,
formula :

l~A.:’
Percent Arsenic aa As,O,= ~ ,

where:
. .

A=weight of GO* as estimated from sta~R .
W=weight of sampla . .

Determine the colorations produced by the chemicala. themselves by
mnning blanks. To do this take 5 ml of arsenic-free. sulfuric acid, .
place in the bottle und make the determhatlon,” usjng the same
quantities of reagents as are regularly employed in the” test (See’
,~r. H-5.) ‘

F+(2). Femio trmrnotiium &lfaig sohdion.—Dilute one voltime
.of ar@ic-freo auifuric acid with four volumes. of distilled water.
Add 10 gm of sodium chloride to each 100 ml of diluted acid. Dls-
scdve 10 ml of this solution and 84 gm of ferric ummonjum sulfate in
distilled w@r and make up to 1 liter. Two ml of’ this solution
contains approximately 0.1 grn FeaO~.

F4e(3). &Hannou8 ohloride 8oWtion.~Dissolve 80 @u of ‘s~anqous
chloride in 100 ml of arsenic-free hydrochloric acid havh@ a specific
gravity of 1.2 Arsenic-f= hydrochloric acid can. be repared by

?“distilling 600 ml of commercial hydrochloric acid to wh c~”10 grn of
potassium chlorate have been added.

Ij’-4e(4 ), Aven@3-e6 2{?20.—Use gbot having a granulation of ap-
proximately $‘ to 0 mesh. Treat the zinc with C.. P. hydrochloric
acid until the surface of the zinb becomes clean and dull. Wash the
shot and keep it covered with distilled water. . . ,.

F+(5). Lead acetate paper.— Prepare a l-&rce@’ solutiori of
0. P. le&d acetate adding suficient acetjc acid to c1a~Y me @~u-
tion. Soak fflter paper in the. solutjon of lead acetate, and dry. @t
the paper into strips 7,by 6 cm.

F4e(6). Merourfo ohlo?ide paper.-~ip several. sheets Of acld-
washed ashless fflter paper appwxlm?t@ 10 by 1? ~ch~ into a $Q~

[JAN-A-1791
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e percent SO1UL1OIIof mercuric chloride. Place each sheet on a clean
glass plate and pass a squeegee ?oller gent~7 over the irnPr=nat@.
paper to remove most of the reagent. Place the paper on a clean
dry cloth and dry. Remove, from the oven as soon as dry, since
mercuric chloride is slightly volatile at 100” C. and trim off % inch
of the outer edge. Cut the paper into ptrips 13 cm by 6 mm and ~~,
store fn bottles with tight-fitting stoppers. Prepare ptandards with ,
each hatch of paper. Do not use paper with :a white ‘depoalt Of ..
mercuric chloride.

F--4e(7). Standard wwnic WW8. —Produce’ standard s&ns on ‘
the merctiric chloride test paper by submitting a known. amount of
arsenic trioxlde to the regular ‘procedure of the test. Prepare a stand-
ard arsenic solution by dissolving 1 gm of resublimed arsenic trioxlde
in 25 ml of the 20 percent sodium hydroxide “solutlop and heutral!sing
with dilute sulfuric acid. Dilute the solution to 1 liter in- a m&w
uring flask with dlstllled water to which 10 ml of arsenic-freo ,8U1-
furic acid, specific grav~ty 1.S4 has been added. Transfer 10 ml
of this solution to a measuring fhisk and dilute to 1 liter with dig-
til~ed wtiter .to wblch 10 UII of arsenic-free sulfurlc acid, apeciflc
gravity 1.34, has been added. One ml of this solution contains 0.01
mg of arsenic trioxide. Add 2, 5, 10, 20, 30, 40,.50 m] portions of
this solution” to approximately 5 gm portions of nrsenk-free sulfuric
acid and test these samples in tile manner specifted @ par. F+e(l).
The mercuric chloride strips wSII have 0.02, 0.05, 0.10, 0.20, 0.30, “; “”““ ‘ “,,
0,40, 0,50 mg of arsenic trioxide, respectively. DIP these standard .,.
colored strips. in molten paratlin (free from writer) and mount them .
OR a sheet of white paper, folded back to form. ~ CYliD~erO p!a~. .

this paper cylinderIn a stoppe~ glasstu~ containingPhoWhO~s
pentox[de. Keep the strips dry and !n a dark Pla?e, in o~er to”
prevent fading.

F-5. Itete8t&-If the odlcial ~mple representative of the lot fails “”““
to meet the requirements of this spedflcation, the manuf~ctu~r shall
have the option of having an analysis made on a sample from each
separate container. The expense,ofsuch analysis shall be borne by
the manufacturer. The manufacturer may then remove or replace
defective portions of the lot represented. by the Primary ~mpl~
which fail to meet the requirements of this spi?cif3cation and submit
the lot for acceptance, provided that the markings on the container
are such that complete removal or replacement of defective portions
of the lot can be made to the satisfaction of the Governinent
inspector.

. .
G.PACKAGING, PACKING, ANDM.ARXXNGFOR SMIPMENT. ..”,

.,

G-1,” l%ckinfl.-Suliuricacid and oleum shallbe loaded for ship-
ment !n accordance with InterstateCommerce ~ommlssion regula:
tlons in tank cars, carboys, or steel drums as specified in the contract
or order (~ par. H*2) “or in other suitable containers so constructed
as to insure acceptana? by common or other carriers” for safe trans-
portation at the lowest rate to the point of delivery.

C&Z. Murk{no.—Unless otherwiw specified, each contaiper shall be .“
plainly marked with the following information completed:. , “ “,

“MATERIAL -------------- ------- ------- ------- ------
GRADE ---------------- -------- ---------------- ---*-
GROSS WEIGHT --------------- ------- ------- ------- -

. . . NET WEIGHT -------------------------- ---------------
[Jm-A-17Ql
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PERaNT H.So, ------------------------ -----—- ---
SPECIFIC C3RAVITY -------- ------------------------
MANUFACTURER ----------------------------------
COFJTRACMIR --------------------------------------
CONT2UCT NO. <--------------------------- -----------
DATE -----------------------y --------------------
LoT. No. ‘ “--*A----- -.~---”--.------------------------

In addltlow shipments for tbe A.rmy”8ball be marked in accordance
wtth tbe mqulrementa of U. ~S~ Army Specification 1*2; for the
Navy” h accordance wltb the requirements of the latest issue of the
Navy Shipment Marking Handbook. . .

Ei.NOTE8. ”””i O” . .’

H-1. IVXUCSW requisitions, ” scbeduk, and contracts or orders
should contain the title of the Speclllcation, the number and date. .
. H-2,. Reques@ requtsltlong schedules and contracts or order should

specify the grade of .a.ct~ a@ ty~ o? ~ntalner desked (see pars. -l
and G-1):.’. . ,. .::>..1, ; .$:”‘-

HA. Use$,+3rade I material $cover&l by tbls spectflcatlon ts in-
tewjed for use 10 rdlxtnre with Mtric acid in the manufacture of
various explosiva in vartoui” 8ulfonatlng pr~. and for other
chemical process= The term -oleurn, as used in this spec[flcatlon,
refers to anbydroua Hulfurfc 8cid containing am excea8 of Sulfurlc
anbydrlde (~J). (?md~ U materialcoveredby this8pecS&xNioDis
intended for use in the manufacture of nftrfc acid ●nd thlonyl
chloride and for 8peclal use% . ,$”~.

H+. Tbe sulfuric acid covem?d.by this spectflcatton ts not adapted
for. use in atomge b.atterke or as a p!ckllog acid. For these @q
aee Navy Dqmrtment Speclfk!atlon8”51A2 and 51AfL ‘ -.

H-5. Pouring of oleum into water 1ss dangerous ‘procedure due to
tbe large heat of solu!lom Instead of using wqter” as specided in
paragraphs F-fa and F4e (dtluttons). a better method would be to
pour the oleum tnto cool dilute (1:1) C P. sulfuric actd on vrblcb a
blnnk hns been run to insure the absence of nttrohodfes and arsenic.

H-8. Care must be taken to sealthe Inspect Ion &em@es from. tbe
outside air at all time% as sulfurlc ac~d and oleuru are bygroscoplc.

H-7. Tank cam shalt not be ‘ernptled Into Government storage
tanks until tbe analysla to determine compliance titb tbe requ@-
roents of this speclflcatlon has @n made.

H-8.. Copies of Joint Army-Nary spccitlcat ions (required for Army
purchases) and U. S. Army 8pec!flcotlons may be obtninti as lndl-
cated [n the ‘“Index of United Stntm Army and Fedora] Spec16cations
Used by the War Department”. Copies of this Index tiny be obtained
from the Superintendent of Documents Go~ernment Printing Oftl~
Washington 25, D.- at Agenc]e8 wilhln the War Department will
obtnln copies of Joint Army.”Navy, and United States ArmY specitlca-
tlons through estnMIshed War Depart nmt channels. Both tbe title
and Identlfylng symbol number s~ould be stipulated vvben requesting
copies of speclflcatlons.

H-0. Copies of’ Joint Arrny-Na;y “spcclflciitIons” (re@md for Navy -
rmrchases 1 and Navy Department sodficatloos mar he obtnln~ nnon
~pplicatlon to the Bure~u of Sup@es and Accoi;nk Navy De&rt-
ment, Wasbingtoa 23, D, G, except that Naval act lvitles should make
amlkation to the Supply Otficer in Command, Naval Supply Depo6--

JJAN-A-17$]
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Bayonne N. J. Both the title and identifying WmbQl num~r *ould
be stlpul~ted when, requesting copies of speci.flcations.

Notice~Wben Government drawlnsu, epecl!lcatlon~,or other data 4re used
for any purposeotherthanInconnectionwitha definitelyrelatedGovernment
procurementoperationthe UnitedStatesGovernmenttherebylncum no re-
sponeibil~tynorany obl!gatlonwhatsoever;and thefactthat tbe Government
may have formulated.furnished,”or in any way aum?lledthesaiddmwin E,
npecltkzatlona,orotherdata;lanottobe regardedby implicationorothe

43. .-

aa inany manner lhxns!ngtbeholderoranyotherpersonorcorporation,‘or””
.’.:.

conveyiiwany rightsor permimlonto.manufactum,use,.orsellany Pa@t@.”
tnvegtlonthatmay inany,way be rtlatedthereto.

.

NAVY :OS :,, ‘.

[JAN-A-1?91
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