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MILITARY SPECIFICATION

ETHER, DIETHYL, TECHNICAL

Thiz specification has besn a od by the Department of Dejense and u
mandatory for wss by the Departments of ths Army, ths Navy, and ths Air Fores
1. SCOPE STANDARDS
. FEDERAL
1.1 This specification covers one grade of FED. TEST Paints, Varnish, Lac-
ether, diethyl as specified in the contract or ) ' o
order (see §.2) METHOD gquer and Related
o STD-141 Materials. Methods
4 ADDTINADT B MIAATIACIVATING of InSPthiO‘D-, Sam-
we AITLMLAVADILLE DUOUUMNEINILID . : :
pling and Testing.
MILITARY

2.1 The following documents of the issue
in effect on date of invitation for bids form
a part of this specification to the extent
specified herein.

SPECIFICATIONS
FEDERAL
PPP—C-96  — Cans, Metal, 28 Gage

PPP-D-7289 — Drums, Metal 55 Gal-
lon for Shipment of
Non-Corrosive Ma-
terial.
MILITARY
MIL-A-463 — Alcohol, Ethyl (For

Ordnance Use).

MIIL-STD-105 — Sampling Procedures
and Tables for In-
spection by Attri-
butes.

MIL-STD-109 — Inspection Terms and
Definitions.

MIL-STD-129 — Marking for Ship-
ment and Storage.
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publications required by contractors in

with specific procurement functions should be cb-
tained from the procuring activity or as directed by
the contracting officer.)

2.2 Other publications. The following docu-

— Interstate Commerce
Commission Rules
and Regulations for
the Transportation
of Explosives and
Other Dangerous

A —d? 1.

HAILICES.

(The Interstats Commerce Commission Regula-
tions are now a part of the Code of Federal! Regula-
tHons (1949 Edition-Revised 1856) available from
the Superintandent af Documents, Governmant Print.
ing Office. Washington 25, D.C. Orders for the above
publication should cite “49 CFRE T1-20 (Rev. 1856)".

3. REQUIREMENTS

3.1 Material. Diethy! ether shall be made
Lo —blacal A laal ol e P T a_ ALY S ___
LI0W €Uyl -0 COLOITOUNY Wle require-
ments for grade 1 or grade 2 of Specification
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3.2 Appearance. Diethyl ether shall be
clear and colorless when

in 4.8.1.
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3.3 Chemical and physicai properties. The

diethy! ether shall conform to the chemical®

ané phvsical requirements as specifie¢ in
tabie 1. \When tested as specified in the ap-
plicable test method paragraphs.

Propertias Test method
Specific gravity at 20/20 degrees
centizrade (°C.) ........ 0.712 to 0.728 4.3.1.2

[ &

Nonvolatiie residue, percent by

weight 002 4318
Acldity as acetic, acid, percent .. 0.006 4814
Acstylene, peresnt .......ooeeeee.. . 0.001 4318
Peroxides None (3.1.5
Chiorides None 43.1.6
Aldehydes None 4.3.1.7

4. QUATITY ASSURANCE PL.OVISIONS

4.1 General quality assurance provisio:s.
The supplier is responsible for the perform-
anece of all i___!_pect\_ requiremante

ceph.blg-to the Government Inspection re-

.cords af the examingtions and tests shall be

kept complete and available to the Govern-

‘ment as specified in the contract or order.

The Government reserves the right to per-
form any of the inspections set forth in the
specification where such inspections are
deemed necessary to assure supplies and
services conform to prescribed requirements.
Reference shall be made to Standard MII-~
STD-109 in order to define the terms used
herein. Inspection shall be pe*foi'med in ac-
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coraance wiln uus S'DCCIHC-ECIOB and oth
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4.1.1 Contructor Q"izﬁlziy assurgnce syswm
T b s mmembora mbme I olcoo b ccdlllamn o meam D
Al WUE CULLIalVWul u'..'.:..u‘:s ULllle® a gudli. ‘v
assurance system, which is at variance with
the quality urance provisions of 4.2.2 and
4.3 and other documentr referenced hersin,
he shall gubmit 2 written description of the
svstem to t_h_n c.og_ acting oficer for approval

of productxon It shall in-
clude a d&scnptxon covering controls for lot
formation ancé identification. inspections to
be performed. inspection.stations, sampling
procedures, methods f inspection, (measur-
ing and testing equipment), and ‘provisions
far control and disposition of non-conforms-
ing material. The written description will be
considered acceptable when, as 2 minimum,
it provides the quality assurance provicions
required by the provisions of 4.2.2 and 4.3
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the other documents referenced herein.
ne contractor shall not be restricted to the
spection station or the method of inspec-
n listed in this specification provided that
alent control is included in the ap-
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assurance
required by this speifieation or other docu-
ments referenced herein.

4.1.2 Submission of product. At the time
the completed lot of product is submitted to
the Government for acceptance, the contrac-
tor shall supply the following information
accompanied by a certificate which attests
that the information provided is correct and
applicabie to the product submitted :

(a) A statement that the lot complies
with all quality assurance provi-
sions of the approved current
writter description of the system.

G
0O

nantity of product inspect

~ my\'vww
Results obtained for all inspection
performed.

(c)

(d) Specification number and date, to-
gether with an identification and
date of changes.
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Date submitted.
The certificate shall be signed by
a responsible agent of the certify-
ing organization. The initial
certificate submitted shall be sub-
stantiated by evidence of the

D

MIL-E-199A
agent’s authority to bind his
principal. Substantiation of the
agent’'s authority will not be re-

quired with subsequent certifi-
cates unless, during the course of
4L PRIy SUS § 4L 2 -cedl 24 . Qe
wie CooLlracy, WS aulnorily 1iIs
wnmdnd e amathocw ammami A8 +L o
ves Qg i1 uuaersr 43:11&. vl Lile
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4192 Government ansrt Rratinm Ticing the
TEedeots ’ i U/wl“w’.u Vﬂlll& L ¥ 2
con ctor's written guglity assurance pro-
contracto written quslity assurance pro
cedure (see 4.1.1), this detail specification,
and other contractual documents as a guide.
the Government inspector shall verify all
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quality assurance operations performed by
the contractor. Verification shall be in ac-
cordance with a or b &s applicable, the deci-
sion being the responsibility of the procuring
activity. In either case, the inspector shall
also ascertain, prior to acceptance, that ali
quality assurance provisions of other speci-
fications referenced in any of the contractual
documents have been complied with. Devia-
tions from prescribed or agreed upon pro-
cedures discovered by the Government
inspector shall be brought to the attention of

- - Y - . : _ at s <
the supplier. Disposition of the product and
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remexal aCll0n Sinidil De airecied Dy une
O Aacamremamé imenantasm nnd Aanandime Aam bha
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tion of the sunnlier's emnplovees or gther anp-
tion the pplier's employees, or other ap
nronrigate action
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facture shall be accomplished at
acture snall be accomplishedq at
unscheduled intervals in accord-
ance with 4.1.3.1 and 4.1.3.2.

(b) Verification at the point of delivery

shall be in accordance with

4132

4.1.3.1 Surveillence. Surveillance shall in-
clude, but is not limited to:
(a) Observation of procedures concern-
ing lot formation and identifica-
tion. ‘ .
(b) Observation of sampling proce-
dures and application of accept-
ance criteria.
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(d) Review of procedures for control
and disposition of non<onform-
ing material.

4.1.3.2 Procduct tnspection. Product inspec-
tion shali consist of Government inspection
of product which has been previousiy in-
spected by the contractor and found to meet
the quaiity assurance provmom oz this is spe-
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Critical: None defined.

Major:
101. Leakage test failure
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consist of that quantity of diethy] ether that
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has been subjected to the same unit chemical
or physical mixing process intend. 3 to make
the final product homogeneona

4.2.2 Ezomination. Sampling plans znd

procedures for the following classification of
defects shall be in accordance with Standard
MII-STD-105. Continuous sampling plans,
in accordance with Handbook ORD-M608-11
may be used if approved by the procuring
activity. Also, at the option of the procuring
activity, AQL's and sampling plans may be
applied to the individual characteristics
listed using an AQL of 0.25 percent for each
mzajor defect and an AQL of 0.40 percent for
each minor defect.

Cetepories Defesta
Criticai: None defined.
Major: AQL 0.25 percent

2 OO Ve e L b ol L _ A
Baloedeed ULSUSEFTFLLUL ] QL] CORE.
A 9971 Meotn!] anme msmenne $ao Klcen
Beadwedead.cd AL T WS Adied, F’ [ 4] L 4% Iw .
Meothed of imapestion
Test
" - o Wiaema?
Wl sereavisccsnsscrncteacsiiattasnnas Vi

Method of inspestion

101. Metl! cnns. 7ot Properly SERISA ..coeiiioiieee e e eeee s Visual-Manual
Ainor: AQL 1.00 percent

20i. Number of nizial CZNS INEOITECL oo Visnal

201 Filler missing cr insuficient ... .. Visual-Manua]

{alezerics iejests
Critical: Ncne defined.
Masur: Nune dofined

Method of imspection



Downloaded from http://www.everyspec.com

AIYT T 100 A
Mit—E—1J9A
Minor: AQL 1.00 percent
N1 A awlime eeliclaadimwe we seeddamsifabla tPViacsal
—\ A dailalng misuivsuin Vi Wit wLiavie - VIDUN
202. Shipping container not properly séaled - S Visual-Manual

4.2.2.14 55 gallon metal

Ceteporiss
Criticai: None defined.

Defosts

Major: AQL 025 percent

containers, tank cars or tank vehicles, prior to filling.

Methed of inapection

Test

101. Lenkage test failure ......

Minor: AQL 0.40 percent

-
v

201. Interstate Commerce Commission markings missing, misleading or

unidentifiable

Visual

=1 o r — §

g, bul prior to closing.

Ceotagorias Defosts

Critical: None defined.

Major: AQL 0.25 percent
101. Outage under minimum ............

caans, 55 galion metal containers, tank cars or tank vehicles, after fill-

Method of inepection

Minor: None defined.

4.2.2.1.6 55 gallon metal containers, tank cars or tank vehicles, after filling and closing.

Ceteporves
Critical: None defined.

Defests

Method ¢! inspestion

vieers Visual-Manual

Masjor: AQL 0.25 percent
101. Container not properiy sealed .....
Minor:

201. Marking misleading or unidentifiable

Visual

4.2.3.1.1 Containers. From each inspection
lot. two containers shall be selected 2t ran-
dom. From the two containers a 32 bunce
composite sample shall be made and placed
in an airtight glass bottle. having a glass
stopper or a cap contzining 2 cork or carg-

board liner that is covered with metal foil.
The bc‘:ttie shall be labeled to show the name
of the material, grade, manufacturer, plant,
contract or p rchase order number, and the

.-am—d.. €aila +

lleé samp:e Iauns 10 ¢omp

< - -~ e -4

SN - - PR Py W - . = s S e - &
willl 4n ay one 0Ol ile requireinelils,
hall be rejected.

4.2.3.1.2 Taenk cgr.s By means of a clean,
wexgned, small-necked gless bottle, approxi-
mately one quart of the material shall be
removed from the tank car. The unstoppered
bottle shall be rinsed with the materiai being
sampled, and lowered fo the tottom of the
tonk by means of 2 cord. chairn or rod. The
bottle shall be immediately withdrawn to the
surface. In order to obtain a representative
cross-section of the material, the specd of
lowering and raising the bottle shall be uni-
form and so regulated that the bottle is just

Loy~ ko vy
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‘nm:ampleahanbephcedinmaxrtxght
glass bottle, having a glass stopper or a cap
containing a cork or cardboard liner that is
covered with metal foil. The bottle shall be
labeled to show the name of the material,
manufacturer, plant, contract or order num-
ber, lot number, and lot size. If the sample
fails to comply with any one of the require-
ments, the lot gshall be rejected.

4.3 Test x‘z‘xémoa and procedure. The follow-
ing tests shall be performed on each sample.

4.3.1 Appearance. Fill a 25 milliliter (ml.)
coloriess giass test tube with a specimen of
the sample, and another with distilled water.
Compare liquids in the two tubes. The speci-
men should not be darker in color than the
water and should contain no visible sus-

Aod e mdd
penCea maccer.

4.3.2 Specific gm.vity.

4321 Pyenometer method. The specific
gravity of diethy! ether shall be determined
in accordance with Federal Test Method Ne.
141 Method 4183, except that the tempera-

a NO 7/
ture shall be 20°C./20°C.

4322 Westphal balance method (clterna-
tive method). The specific gravity of diethyl
ether shall be determined in accordance with
Federal Test Method No. 141 Method 4188,

except that the temperature shall be 20°C./

20°C.

4.3.3 Nonrolatile residue. Trarnsfer 100 ml.
of the sample to & clean, tarred evaporating
dish. Evaporate to dryness on a steam bsth,
dry for one hour in an oven at 100°C,, coaol
in & desiccator and weigh. Calculate the per-
centage of nonvolatile residue in the sample,
as follows:

Percentage of nonvolatile residue = 100A

where:

A = weight of residue, grams (gm's.).

B = volume of sample.

(‘. .= snacific m;r"t}o of ""ﬁ}i -

434 Acidity., Introduce two drops of
bromthymol blue indicator solution prepared
by dissolving 100 milligrams (mg’s.) of
bromthymol blue in 20 ml of acid-free alco-
hal and adding distilled water to make 100
ml of solution. Add 10 ml. of earbon dioxide-

free distilled water in & stoppered, eoloriess

glass ﬂuk or cylinder and add, dropwise
from a 25 ml burette, 0.001 N. sodium hy-
droxide solution unti]l the first blue color is

d@ e 3 - ' A v
permanently developed. Add 50 ml of the

sample, ghake well to mix the two layers and
titrate with 0.001 N. sodium hydroxide solu-
tion w0 the first biue color that persists for
several minutes. The final color of the solu-
tion should not be judged until the two layers
have separated. Small amounts of alechol
in the solution dims the blue color: large
amounts of alcohol give an indefinite end
Domt. Calculgts mditv as Dpercentage of

acetic acid in the sample as fonows

6.0 VN
Percem;ge of acetic acid = -AR

where:

V = ml. of sodium hydroxide used in
titration.

N = normality of sodium hydroxide
solution.

A = volume of sample in ml!'s.
B = specific gravity of sample.

*It s nesmmary ® wee stoppers thet St well and  aveid
intredvaing amy carben dioxide o the selwtion.

** This epuninssunes cosury whm other & slightly alicaline

{35 Perozrides. Transfer 10 ml of the
sample to 2 10 ml colorless, glzss-stoppered
cylinder and add 1 ml of a 10 percent po-

tm«!nm l&}de (m}_aodvn\n-— }AA de {CdI"’;

solution which has been prepared by dissolv-
ing 0.5 gms. KI and 0.5 gm. Cdl, in 9 ml
of distilled water. Keep the cylinder and

contents H\ 2 dnﬂr nlann far 1 hane shaking

e LVE & MUY, ABNILLY
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occasionally. If either

oxides are present.
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4.3.7 Aldehydes. Transfer 10 ml of the
solution to a colorless. glass stoppered cylin-
der and add 1 ml of a solution prepared by
mixing 1 ml. of alkaline mercuric potassium
iodide with 17 ml. of a saturated aqueous
solution of sodium chloride. Stopper the
cylinder and shake vigorously for 10 seconds,
then set it aside for 1 minute. Persistence of
turbidity in the aqueous layer indicates the
presence of aidehydes.

4.3.8 Acetylene. Add 10 drops of freshly
prepared 0.1 percen't met:'nyi red indicator

— e o b

a Rlanly and a”Ad 1N ml Af tha eomnla tn the

B MIGAILN il aAUN AV Lk Vi iv wAldipie VY wiew

other, Neutralize the acidity of the liquids in
col

e\:actly by addmg 002 N. alcohohc silver
nitrate to each flask and titrate the sample
and blank with standard 0.02 N. sodium
hvdroxide to the same yellow end point. Cal-
culate the percentage of acetylene as follows:

Percent acetylene = 1.30 (V—v)N
SD
where:
V = ml standard sodium hydroxide re-

quired for the sample.
v = mi. standard sodium hydroxide re-
quired for the blank.
N = normality of the sodium hydroxide.
S = ml. of sample.
D = specific gravity of sample.

5. PREPARATION FOR DELIVERY

1 Packaging, (see 82) - ~ °

£ tal drums. Cans shall
be round, conical or dome shaped and shall
comply with type VIII, Specification PPP-
C-96. The cans shall be provided with inner
seals and screw cap closures. Exterior sur-
faces of the cans shall be coated in accord-
ance with finish plan B, Specification PPP-
C-96, with side seamm striped. Steel drums
shall comply with type III, Specification
PPP-C-729.

5.1.2 Level C. Ethyl ether shall be pack-
aged in accordance with the manuf:

E D Daalrimrs (aaa [2 A
Ve L ALRIKe (ITT V.
5.2.1 Level A. Ethvl ether packaged in

cans as specified in 5.1.1, shall be packed in
accordance with the overseas requirements
f the Appendix of Specification PPP-C-96.
Metal drums specified in 3.1.1 require no
overpacking.

5.2.2 Level B. Ethyl ether shall be packed
in cans as specified in 5.1.1, and shall be
overpacked in accordance with the domestic
requirements of the Appendix of Specifich-

tion PPP-C-96. Metal drums specified :n
5.1.1 require no overpaciking.

in 0 rmannar ench ac *n ININYe £F r"ipv' ac-
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ceptance ang sale a4el

f".ort iners shallb:ina ccordance\ vith Inter-
n

e"ul-mons
anc other raxzul ations applicable to the mode
of transportation.

5.3 Marking. In addition to any spocial
marking required by the contract or order,

unit packages and shipping containers shall
be marked in accordance with Intorsiate
Commerce Commiszien Reguiations and

Military Standard. MIL-STD-129.

-3
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53.1 Precautionary marking. All indivi-

dual containers shall be marked with the.

fgﬂgw’ing p'-"-'.!txc"“'y marking: -

Danger! Extremely Flammadle.

- Highly Volatile.

Tends to form explosive peroxides es-
podnny.whnnhrdrou.

Ksep sway from hest, sparks, and open
fiaras,

Keep containers tightly closed.

Do not allow to evaporats to pesr dry.
ness. Addition of Watar or appropriste

P aman e 13'_-.-“ [R5

!e."“—..... Y Si s "‘J&’ PEIUAIGK
{formation.
6 NOTES

6.1 Intended use. Diethy! ether is intended
for use in the manuofacture of smokeless
powder, in the cleaning of optical instru-
ments, and where a high purity ether is
required.

8.2 ann daota Procurement documents

& o WVwkhi CALICAL

should specxf,v the following:
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Title, number and date of this spe-
cification.
{b) Levels of protection (see B 2)

Level B packing is intended to

provide economical but limited
“protection and should be specified

oniy when it is determined that

the ethy! ether will be heid in

covered storage approximately

one year from date of initial

Netice. When Government drawings, specifications,
ar other data are used for any purpase other thar in
connsction with a definitaly related Government pro-
carument operstion, ths United States Government
thereby incurs no responsibility nor any obligation
whatsoever; and the fact that the Government may
have formulated, furnizshed or in axy other way
supplied aid drawingx, specificationa, or other dsta
is not to be regarded by implication or otherwise as
mmmnmmhmcwmo&u
persce or corporadich, of conveyiag say righas of
permission to manufacture, use, or sall any patented
invention that may in mynyh related thereto.
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