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MILITARY SPEUPICATfON

Nitroglycerin

This 8peciI%ti-m ha bean approtwd bu chd L16partm@.nCof Defmuo and b mu-
datoruforw bv thaDqwcmmItJ 01 Uta ArIw, h Naw, and tlwAirForce.

L SCOPE

1.1 S40pe. This specification covers two
types of nitroglycerin for usc in pmpellnnts.

1.2 CInssMcntion. The nitroglycerin shrill
be of the following types, os specified in 6.1
nnd 6.2.

Typel — Using gmde B glycerin.

Type 11— Using psrtklly polymerized
glycerin.

.yti~ ::= 2. APPLICABLE DOCUMENTS

2.1 The following dneumcnts of the issue
in effect on date of invitdion for bids form
a part of this specification to the extent spe-
cified herein.

SPECIFICATIONS

~ESAL

O-C-W — Glycerin (Glycerol).

STANDARDS

]ftLSTARY

BfIL-STD-105 —Sampling Pmcedure9
mrd Tables for In-
:~tiOLIby Attsib-

MIL-STD-109 .— Inspection Terms snd
Definitions.

MIL-STD-129

BfrL-sTD-2s6

PUBLICATIONS

QUASTSRMASTER

— Marking for Sh@nent
und Stornge.

— Propellants; standard
for Methods of
smnPling, Inspection
nnd Testing.

GmFS

OItD-M-60S-11-PYOCOduIW nnd Tnbles
for Cadinuous Snmpling by Attrib-
utes. .

(~Pi= of swcifkntion% standards, dmwins% and
publicntionn required by emtmctom in connation
with specific praurenwntfunctionssbrmld bc ob.
taincd fmm the Pmc.urins nctivity or M dimxted by
the cantrscting offkcr.)

2.2 The following documents form a psrt
of this specification tn the estent specified
herein. Unless otherwise indicated, the issue
in &ect on date of invitation for bids shsll
apply.

CODEOF FsmmAL REGULATIONS

49 CFR ‘71-90 — Interstate Commerce
Commission Rules nnd Regnk-
tions for the Trmrsportation of
Explosives snd Other Dangerous
AltiCles.

(TIMMa’scntaCOlmncrcsCOmmss. km I’eg&tions
urnnown part of tho tie of Fcdeml RcsrhtioxM
(1949 Edition — Mutt revision) avaih!blc from the

“m

Ar 1*..’@ rIcIc. ca., u J-. ,*U InOa
-.
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Superintendentof Dc.mdents, Government Printing
Office, Washington 25, D.C. Orders for the above
publication should cite “49 CFR 71-90” (h.tsst re-
\.i8ion.)

3. REQUIREMENTS

3.1 Mate&f. I&iterials shall be in accord-
ance with applicable specifications.

3.1.1 GIvctin. The. glycerin uxed in the
manufacture of type I nitroglycerin and in
the manufacture of partially polymerized
glycerin for the manufacture of type II
nitroglycerin shall comply with grade B of
Specification O-C-491.

3.1.2 PavtrMy Polymerized glycerin. The
partially polymerized glycerin used in the
manufacture of type II nitroglycerin shall
contain 27 to 31 percent by weight of polY-
mer glycerin, expressed as dlglycerin.

3.2 Moisture. The moisture content shall
be 0.5 percent maximum (max. ),when deter-
mined as specified in 4.3.1. When nitrogly-
cerin is used at the point of manufacture in
the production of propellant by the water
skmry method or by the water emulsion
method, the moisture requirement shall not
apply.

3.3 Acidity or alkalinity. The acidity as
sulfuric acid or alkalinity as sodium carbon-
ate shall be 0.002 percent, max., when deter-
mined as specified in 4.3.2.

3.4 Nltrngen.

3.4.1 Fortype Z. Thenitmgen crmtentebfdl
be 18.40 percent, minimum (min.), when de
termined asspecified in 4.3.3.

3.4.2 For type If. The nitrogen content
shall be 17.80 percent, min., to 17.90 percent,
maximum, when determined as specified in
4.3.3.

3.5 Stability. when subjected to the 82.2”
Centigrade (“C.) heat test, thenitroglycsrin
shafl not change the color of the standard
potassium iodide starch paper in Iesa than 10

minutes when determined as specified in
4.3.4. -. c

4. QUALITY ASSURANCE provisions

4.1 General quality assurance previsions. c
The supplier is responsible for the pm_form-
auce of allinspection requirements as speci-
fied herein. Except as otherwise specified, the
supplier may utilize ‘his own or any otht!r
inspection facilities and services acceptable
to the Government. Inspection records of the
examinations and tests shall be kept compl@e
and available to the Government as specified
in the contract or order. The Government re-
serves the right to perform any of the in-
spections set forth in the specification where
suck inspections are deemed necessary to as-
sure supplies and services conform to pre-
scribed requirements. Reference shall be
made t.a Standard MHATD-109 in order to
define the terms used herein. Inspection shall
be perfnrnred in accordance with this specifi-
cation and other specifications referenced in
any of the contractual documents

4.1.1 Contractor qcalit~ ns-w-ante aystom.
If the contractor desires to utilize a quality
assurance system, which is at variance with
the quality assurance provisions of 4.2 and
4.3 and other documents referenced herein,
he shall submit a written description of the
system to the contracting officer for approvnl
prior to initiation of production. It shall in-
clude a description covering controls for lot

(

formation and identification, inspections to
be performed, inspection stations, samp~ng
cmncedures. methods of inspection, (messur-
ing and testing equipment), and” provisions
for control and disposition of non-conforming
material. The written description will be con-
sidered acceptable when, as a minbnum, it
provides the quality aasurance provisions r&
quired by the provisions of 4.2 and 4.3 nnd
the other docmnen~ referenced herein. The
contractor shall not be restilcted to the in-
spection station or the method of inspection
listed in this specification prodded that MI
equivalent contrnl is included in the apprnvsd
qud]ty sssurs+ce pmcedurs. In caaes of dfs-

(

(i,2

,
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pute as tn whether certnin procedures of the
contractor’s system provide equal neeursnce,
the comparable procedure of this epecifia-
tion shrill apply. The contractor shrill notify
the Government of, orrd obtuin approval for,
mry chrurges to the written procedure that
nffects the degree of uesurunce required by
this specification or other documents refer-
enced herein.

4.1.2 Submission of pwduct. At the time
the completed lot of product is submitted to
the Covermnent for acceptance, the contruc-
ter shsll supply the following information
eccnmponied by a certificate which attests
that the information provided is correct ~nd
appficeble to the product submitted:

(a) A statement that the lot complice
with all quulity .s.wurnuce provi-
sions of the approved current
written description of the syetem.

(b) Qunutity of product inspected.

(c) Results obtsdned for all inspection
performed.

(d) Spmificntion number and date, to-
gether with en identification end
date of chmrges.

(e) Certificates of nuulysis on all mnte-
- ..... ,:...

rinl covered by reference govern-
ment specifications procured di-
rectly by the contractor.

(f) Qunntil’y of product in the lot.

(g) Date submitted. The cetillicnte
shall be signed by n responsible
agent of the certifying Organiss-
tion. The initisl certificate sub-
mitted shrill be substentinted by
evidence of the egent’s authority
to bind his principal. Substtmtia-
tion of the ngent’s authority will
not be required with subsequent
cerWicates unless, during the
course of the contrnct, this au-
thority is vested in mother agcint
of the cetilfying orgnnisstion.

4.1.3 Govcmmcnt vm”flc-dion. Using the
c~ntrect.or’s written qunlity ossurssrce proc-
edure(see 4.1.1), this detail speciticrdion; and

B-N-MB

oth& contructunl documents as a guide, th-e
Government inspector shall verify 011qunlity
nssureucq opemtious performed by the con-
tmctor. Verification sbntl be in accordance
with a or b us npplicsble, the der,ision Wing
the ~pensibili& of the procuring nctivity.
In either cnse, the inspector shall nlso nscer-
tain, prior to acceptance, thnt sI1 qunIity es-
surnnce previsions of other specifications ref-
erenced in nny of the contrnctuzd documents
here hnve been mmplied with. Devistious frum
prescribed or sgreed upon procedures discov-
ered by the Government inspector shefl be
brought to the attention of the supplier. Dis-
position of the product nnd remcdisl ection
shell be es directxd by the Government in-
spector msd, depending on the uuture of the
devintion, may consist of lot rejeetton, screen-
ing, re-sonrpling, re-instruction of the suw
plier’s employees, or other appropriate ac-
tion:

(n) Verification at the point of muuu-
fecture shult be accomplished nt
unscheduled intervuts in uccord-
nuce with 4.1.3.1 ond 4.1.3.2.

(b) Verification nt the peint of detivery
ehnll be in accordance with 4.1.3.2.

4.1.3.1 Surveillance. Surveillance *11 in-
clude, but is not limited to —

(a) Observation of prmedures concern-
ing lot fo]mation und identifica-
tion.

(b) Observation of ssmpling prneedures
end npplicntion of acceptance cri-
torie.

(c) Determination that all required ex-
nminntions mrd tests me per-
formed in accordance with the
prescribed procedures of this spe-
cification, or approved equivalents
thereto.

(d) Review of procedures for control
nml disposition of nonumforming
matm-iel.

4.1.3.2 Product inspection. Product inspec-
tion shrill consist of Government inspection
of product which hss been previously in-

8
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spected by the conhaeter nnd found to meet
the quality assurance provisions of this sP&
cification. The inmcction bv the Government..
shall be performed in order-to determine that
the product is of the quality required by this
specification and that the contractor’s rac-
orde nre reliable.

4.2 Inspection provisions

4.2.1 Lot forfnutim. Where the batch pro-
cessis used a lotshaU consistofone nitration
charge. When the continuous process is
used, a Iot shall consist of not more than
3,000 pounds.

4.2.2 flzmaimtion. Sampling plans and pro-
cedures for the following classification of de-
fects shall be in accordance with Standard
MIfATD-105. Continuous sampling plans, in
accordance with Handbcok ORD-M60%ll
may bc used if approved by the procuring
activity. Also, at the option of the Govern-
ment, AQL’s and sampling plans may be a~
ptied to the individual characteristics listed
using an AQL of 0.25 percent for each major
defect.

4.2.2.1 Inside container, (prior to filling).

M.u.od .f
C.1.rm’io. DsJ8cI. in.m.ctk

4.2.2.4 Boot, rubbar codtainer for individual
.wntairlam (With ceatainer inserted). -.. c

Melh4 ./
C. f.nm.a D, fccti iUXeiMl

Criticnl-None defined.
Maj.ar—AQL 0.40 percent. (

101. Bad height, improper .–_...–.- .........Visual
102. v-dmpcd gm.aves missing or

incomplete. Visual

10S. Marking incorrect, incomplete or
illegible. Visual

104. Container does not fit snugly ..........Mmwd

.Minor—Nmw defined.

4.2.3 Testing. .,

.4.2.3.1 .%@ing. Using a rubber dipper, a
sample of approximately 2 ounces shall be
removed from each lot. The nitroglycerin
shall be transferred ta a rubber bottle with
a rubber stopper. The bottle shall be labeled
to show the following:

(a) Source of manufacture.

(b) Plant.

(c) Contract or purchase order number.

(d) Nmnber of pounds in the lot.

(e) Lot number.

c

ff the sample fails to comply with any of the
Criticzd—Nom define~ - requirements specified the lot shall be re-
31ajcm—AQL 0.25 percent.

101. Container mnterial improper ............Vknml
Minor-hTone defined.

4.2.2.2 [n.?ide cun.kziner (wed).
MW .J

C.t<om... Delcds inslmtb

Critical:
101. Lmli in mmtniner ....... ......... ........ ........Visual

iW.jor—AQL 0,25 percent
“1OI. Mwking immrect, incomplete or

illegible. Visual
11inor—h,. ne def,”ed.

4.2.2.3 Boot, rubber container for individ-
ual container (ptir to insertion of container).

Math.?.+0/
c. l,LW+. D.f=ti i-h

Criticnl-None dcfmcd.
Majm-AQL 0.!25 percent

101. Bent cut, tar” or punctured . ..............Visual
102. Boot leaks - .....-- .. .... .......... ......_.._....VisueJ

Minor-None detincd.

4

jetted.

“After disposal of the nitroglycerin from
the rubber sample bottle, the bottle ahnll be
cleaned as follows:

(a)

(b)

(c)

Rinse thoroughly with acetone.

Flush generously with hot tap water
(3 minutes under a direct flow is
considered adequate).

Rinse with distilled water and dry.

4.3 Test methodsand pmcedurea.

4.3.1 Detenninatioa of nwtitwe in nitrO-
gl~ccr-k by Karl Fisher. Weigh accuratelir a
5 to 10 gm pofilon of the sample (sample
size shall be iu accordance with the strength
of the Karl Fisher reagent) of the nitrogly-
cerin into a tared narrow-necked stoppered
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flssk. Titmt~ directly with the standnrdised
-1 Her rmgent until n brown tioge pcr-
eists in the solution for 30 seconds. (Poten-
tiometric endpoint indicators msy otso be
used in titmtfon with Knrl Pisher resgcnt).
Cslculots the moistum content os follows:

Percent cnoisture=~~)

where :

K = rnf. of Knrl Pisher reagent used in
titmtion.

F = rengent fnctar (gin. of water per
m!. of rengent).

W = weight of nitroglycerin in gnr.

4.3.2 Determinofion of a&fitII or nlkolindv.
The ncidity or nlkrdinity shnfl be determined
os follows: By means of a pipette, trmrsfcr n
portion of npprox.inmtely 10 gm of the smn-
ple to a tared benker, reweigh nnd dissolve
in 100 ml of benzene. Trnnsfer the solution
to a 250-ml sepnrntory funnel nnd wash hvice
with 50-ml portions of neutml distilled water.
Sepsrotc aod combine the water wnshings in
a 250-ml benker. Add severnl drops of bro-
mothymol blue indicntor nod titmtc immedi-
ately. If yeUow, titmte with 0.01 Normal (N)
sodium hydroxide if blue tftmte with O.OIN
sulfuric o&L Run a blnnk determination on
the volume of benzene nnd correct the vol-
ume ncid or alkali required for titration. Cnl-
crdate the percentage of scidity os sulfuric
ncid or nlknthdty ss sodium cnrbonate ss fol-
lows :

Percentage sulfuric acid=4”90 ~-)N

where:

V = ml. sodium hydroxide solution re-
quired for snnrple.

v = ml. sodium hydroside solution r’+
quired for blank.

N = nomrrdity of sodium hydroxide SG
Iution.

W= weight of somple.

Percentage sodium cnrbonnte=’”’ ‘~-v)N

i
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where : “

V = ml. sulfuric ncid selution required -
for somple.

v = MI. sulfuric ncid solution required
for blnrdr.

N = normolity of sulfuric neid solution.

W = weight of SSmpk.

4.3.3 Determination of nitrogen.

4.3.3.1 skmk&Vaf ion of tha n&rerncter.

.%nmtnrdizntion of the DuPont 5-psrt form
of Lunge’s nitmmeter, or M@, shrillbe made
by method 209.3 of Standard MIL-STD-286.

4.3.3.2 Dry filter paper. Whntmsn number
42 or e~uiv~ent fltir paper shrill be trans-
ferred to a glnss weighing dish equipped with
a round-glsse cover. The uncovered dish and
contents shrill be hented nt 100” ~ 2° C. for
2 hours, the dish stoppered, nnd cooled in a
desiccator.

4.3.3.3 l+occdure. Four dried falter Pspers
prepnred us specified in 4.3.3.2 shall be
quickly transferred to a dry conicnl gkcis fun-
nel nnd n portion of approximately 10 gm of
the snmple shrill be sdded immediately. This
shrill be accomplished us mpidly us poseiblu
in order to avoid absorption of moisture by
the filter pspers. Suction shall be applied and
the faltered nitroglycerin received in n mois-
ture-free receptacle. A portion of from 0.70
to 0.75 gm of the fdtm-ed materinl shrill be
tmcrsferred to a tnred Z?&ml. beaker nnd
weighed nccumtely. Five ml of glscki’ scetic
acid shut] be ridded snd the mixturw stirred
with n srnnll @ss rod until the nitroglycerin
hne dissolved. With the sid of the glass md
the solution shnli be quickly transferred to
the cup of the genemting bulb of nitmmeter
nnd drown into the genemting bulb, making
certoin thnt no sir is drown into the genemt-
ing bulb. Twenty-five ml of sulfuric scid
(94.5 ~ 0.5 percent) shsll be measured inte
a graduate. Thc besker cud glass rod shsll be
rinsed by menus. of successive 5-ml portious
of the acid, trnnsfernng esch pm%on of the
rinsing ncid h the gimemting bulb cup nnd

5.

- ----
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.... . drawing it into the bulb after afitatircz by
means ~f the glss rod. Any air drawn-into
the bufb shall be forced out and the upper
stopcock closed when the sample haa been
completely drawn into the generating bulb.

Caution: (The lower stopcock must remain
open and the memm-y reservoir adjnsted so
that the level of the mercury in the reservoir
is 13 to 15 inches below the level of the mer-
curyin the generating bulb.) The generating
bulb shalf be shaken gently keeping the lower
end in a fixed position until most of the gas
has been generated. The mercury reservoir
shall be adjusted so that the mercury in the
generating bulb drops nearly to the lower
shredder, the lower stopcock shstl be closed,
and the bulb shaken vigor?uely for 3 minutes.
The bulb shall be replaced on the rack and
alhved to remain there for 3 minutes. The
bulb shall be removed from the mck and
shaken vigorously for an add]tionsl 3 min.
U& and then replaced on the rack for 3 min-
utes. The above procedure shall be repeated.
The gas shall be transferred to the meaaur-
ing tube and the levels of mercury in the
measuring and compensating tubes adjusted
until they are approximately the same and

I the level of the mercury in the compensating
i.>.,..!+:,.. tube is approximately at the standardization

mark. The gas shall be allowed to stand for
20 minutes in order to permit equalization of
the temperature of the gas in the two tubes.
The levels of the mercury in the two tubes
shall be adjusted so that they are the same,
and the level of the mercury in the compen-
sating tube is at the standardization mark.
A leveling device shall be used which will
make possible accurate adjustment nf the
levels. The reading on the measuring tube
shall be noted aud the percentage of nitrogen
in the sample on a moisture-free basis shall
be calculated as follows:

0.9983 = a factor based upon the experi- “. c;

meutsl determined average moisture
content of mitmglycikin subjected to
the filtration treatment specified
abrwe. c

.4.3.4 Determination of slability. The stabil-
ity shall be determined as follows i Filter a
portion of the nitroglycerin sample through
two thicknesses “S. and S.” Number 604 fil-
ter paper or equivalent. Transfer a 2 ml pOr-
tion nf the filtered material, by meaus of a
pipette, to each of three test tubes which are
5.5 inches long, 0.50 inches internal diameter
and 0.62 inches outside diameter. (Care should
be taken during the transfer not to Ieavc drop-
lets of the nitroglycerin on the sides of tbe
test tubes. ) Stopper each tube by meanz nf

[-’a new, tightly fitting cork through which
passes a tightly fitted glass rod equipped
with a platinum holder for a strip of staud-
ard potassium iodide starch-indicator paper.
Using forceps haug on to the platinum holder
a strip of standard potassium iodide stm-ch-
indicator paper. The standard pdassium
iodide starch-indicator test paper shall nor- (
mally be approximately 1 inch long and V8
inch wide. Moisti a horizontal section in the
UPPeI h~ of the standard test paper with
a 50 percent solution (by volume) of pure
glycerin in distilled water. This is conven-
iently accomplished by dipping a small diam-
eter glass rod into the glycerin-water solu-
tion, and ss the rod is withdrawn, con~ct is

(made with the side of the container so as to

minimize the volume of the solutinn adher-
ing to the rod. Draw the rod across the paper
strip so as to produce a level and distinct line
of demamstion on the lower edge nf the wet
area. Prepare a blank by suspending a mois-
tened strip of the standard test paper in a
clean dry tube. Adjust the tcmpemture of
the heat tube bath to 82.2 & 1° C. and inzert

. all four test tribes into the heating solution
Percentage of nitrogen =7 &W

I where:

I A e reading of the mercury level on the
mesauring tube.

I W = weight of sample taken.

6

The depth of immersion of the zest tubes
intu the heatiig solution should be approxi-
mately 2 inches. The bath should be placed (
in such a position that the test tubes are
viewed against a white background illumi-
nated by bright ditTused daylight. Nob the
time of insertion of tbe tubes into the bath.

(_
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During ~he $est the line of demarcation on
the standard test pnper should be 3 inches
atmve the level of the nitroglycerin in the
test tube. The line of demarcation in the
blank tube is regulated at an equivalent
height in the tube. Cansider the end point of
the test to be the first oppenrance of nny die-
colorntion at the line of demmcntion between
the wet and the dry portion of the test pnper
in the ecmple tube which is in excess of the
discoloration observed at tke snme position
on the test paper in the blank. Note the time
for completion of the test to the nearest min-
ute. Consider the minimum time for the
three tubes to represent the heat test vnlue
of the enmple. After the test rinse all rods
and tubes wit!! metone to remove nitro@y -
cerin, vm..h with wnrrn sonpy water, rinse
thoroughly witk tap water, tken with distilled
water nnd dry in a stenm oven at npproxi-
mntely 80° C.

5. PREPARATION FOR DELWERY

5.1 PUking.

5.1.1 L@el C. Nitroglymrio is cktesed as a
“Forbidden Explosive” in Tariff Number 13,
We of Federnl Regulations, Interstate Com-

.. .. merce @runission Regulations for the trane-
. . . . .. ..

pnrtntion of Explosives ond Other Articles
by Freight. For shipment by public kighwnys
see Tnriff Number 13, appropriate section of
Interstate Cammerce Commission Regula-
tions applying to shipments msde by Wny of
Cmunon nnd Ckmtrnct Carriers by Public
Highway.

Mff..-246B6B

5.2 Mnrking. l%! mnrking of interior pcck-
agee Md exterior shipping containers shrill -
be in accordnncc with instructions contained -
in Tnriff Number 13, Interstate Commerce
Commission R@@tions, and in accordance
with Standard MIL-STD-129.
w.

6. NOTES

6.1 Ordering dati Procurement dncuments
skould specify the following:

(n) Title, number, and date of tkis sw
cilicntion.

(b) ~pe required. .

‘6.2 Intended uses. h’itroglycerin is in-
tended for the folloting uses:

“““ (n) Type I for use in propellant.

(b) ‘Me II for use in propellant.

h’otice. Whm Government drawings,spcciflrntions
or other data mo used for my purposeother than
in connmtionwith a definitelyrclntcd Govemmcnt
wocurcmcnt opcmtion, tho UnitedStat- Govern-
ment Ihcrcby incursno r.wxmdbility nor my obli-
@iOn wbatsocvcr; and the fact that tho GOvem-
mcnt may hum formulated, fomishcd, or in ony
$$’aY supplied the said drawings, spccifimtions, or
other data is not WI be ?esurdcd by implimtion
or otberwfsc as in any mnnncr licensing the holder
or any olhcr pcrmn or carporntion, or conveying
m.v rights or permission to mnnufncturc, USC,or
sell any patented invention that may in any way
be related thereto.

C“,t.numu:
Armr-Ordn.LIm Corps
N.-tlluc.u of h’.nd Wcnpolls
Air FM-cPWADD

P.-cpmrillgnctlvlvs
Army-Ord.nce Gwp,
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