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The Air Polbtulion taginreering Uivision ol 1he UL Acmy { aviogoientad
Hygilene Agency, Aberdeen Uroving Ground, MU, has been iavolwa in hw
devolopneni of technology and monlioring progress ol cuncerrent efforis
toward the environmental ly compatibie domiilfarization ang dispusal ol
vrciss or wasie oxplosive matorials. Jur involvement stems primacily from
a misslon consiralnt which requleres the mmltoring and evaluation of
chvironmaniad neal th aspucts of such eilorts within Ihe ipartwent of Ine
Army.  Addltionally, this Agency has baun roquested e provide conuullalive
support durlng 1he developmunt and tosting of disposal allvonatives and ty
interface with regulaiory concerns in those srues impacted upon.  ucenlly,
our invetvermenk has been directly rugquestod abt tos installation lewl do
quantity emlssions and $o othursise owvaluale onouing denililorization of
caurgatic materials.

omi L tarlzatlon” relers 1o Hw disposal, dastrodiun or allecatiun
ot 4 monktinn to the oxtunl that it b5 inactive of ooeabbu an o mililary
weapon,  Gonorably, the muniljon, or a compoaen? part favrand wilp necietic

propacties, is: (1} Lyproduct matortsd geouraled during the proadic
process o subsenuent doad and pack operstion, 21 malerict declared Moot
ot spocitication” due 16 age or mechanicasl & teration, or (30 bulk jwawder
quiwrated during tne flelay ot separately loaded arfillary projecibios.  Fou
malurial, and assechatod condaminated packaging, reaquires dispoeel oA tade

wanner, o accopiable alternate dispusal tecnnigu exbuls for the burniog

or detonation of maty Items in opun alr or spaclaliy drsigwu furnacoes.
Avaitalide tecknical literature was reviowed and data compiled whion

would aid {0 responding to the ebowve requirumls in tha mosl sl N ous

marner atlowed iy the prusent stato-of-tm-art,  The Lasic Irwst ol lnis
invnsHigation was (o provide o workoeble, s i fical ly-brasird procudure Tor
Ine quandiFicatlon and evaluatiun ot air Gudsslons anicn rosult Tron curming

or detonad lon of emstqeiic materials, ol Fhat dotla 1 du oo by
symbubys and anbrevialions tound b Mis popun

FADRRGS AL DU S

Churacier ol Laplosivs

it beoa 11 ol

Ine thermochomistey of burnlng is distinctly Jilt

dutonation, In the convand lonal sense, tha socd Uhueeisg imgelien L
ropid uxidobion of somo Fusl with a roloaso ol heat and products t
combust bon,  Chemlcal explosives also may bure at comparalile rely nros-
vided thad flare 5 no contipoment and the conditions apo soci to prohivi?

The transition to the detonation state 4L, higa moislure conload ),

sewes ol hewans

Semanlics are confusing since thn Filaralers refees lu
wnich, in elfact, dascrive varbous rates ol chomicad reaction ol the
caplusive meterial: deldagration, violont daliagied ion ang hedemation,
Yuetlagration,' as tha larm Is wsnd hero, mnans a form Gl very rapid
vorning, a surface reacllon whero reactjon producis 1low away (rom I
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wnraacted material below the solid suriace. Howcwer, doliagration of a mass

of tingly dlvided axplosive particles can occur Raerly slmu.hanuously. in

s case, confinement of the mass, Jacluding the jasenus producks, has ine
oftoct of increaslng the pressure. This, In tuin, incresses tne rale of i
reactlon and temparatura, The final effect of dutlayration undur contlmsment l
Is oxpinsion, which may be viclent dotlagration or even datonation, !

Strictly dadined, "detonation” is a procoss Ly whick an explosive under-
goes chanical reactlon wiln a cartaln type of shuck wavo caltad a dotonaliun
wava. The progress ol thls detonatlon wove through a column of explosive
Is IHustrated in Flgure |, In sure cases, the end results of viotont
detlagration {an extromly rapld surface phenumenoa) and dotonation {a depth
or rone pnonomenonl] are much the same In terms of pressure prndm:ad.‘

Dotonation ks theredors characterlred, in general, by hlgher reaction
ratos, lomperatures and pressvros than datlagration. Uable 2 shows distin-
quishlog characturistifs heiween detonating or “nigh™ explosives and datia-
grating or "low" oxpluslwus. Flgura 2 shows the conceptual olfterence in
terms o energy. 4iigh exploslvos may be subdivided duko primary and
secongary exploslves, #rimary explosives may La dutonatud by simple
ignition from lapact or hoat, Lut secondary types uswal Iy fqulre a "oetonator!
or boostar charge 1o function in the dasirod manour . o auch low exploslves as
loose plack powder and pyrotechnics can, as 3 maximum, widorga burnlng or,
uwnder sulticlent continomeat, daflagrallon cun becoms so ropld that detona-
tion ansves, For must high explosives, deflagration produces so nuch hoat
that datonation follows guickly, but the rate ot transhtion amony Iypos
dopends graatly on condlnemont, Hote spacifically ihat Jow oxplosives such
as htack powdar and niirocel Juicse make the best propel lants bocavse ut thalr
hoaving #t{ect, white nlyh explostves such as T4T and X are basi tor war-
hueads barnuse of thelr shettaring attect.? The strict classltication ot
ouploslves Is ditilculd In sona cases bocause of ditlurences In dansliy,
qranuialion, and the tondoncy toward comblaing two or more base ¥ypes to
gbtain more desirablu proparties. Fortunately, a strict classitication ot
gnploslve material in the manner duscribed above s not nocessary here, since
tnoro is not enough data 1o quantliy the dliforonces. As 3 resuli, tha
quantilication of reactlon products was mado for onty burning [duitlagrationl

and deionatlon (rogardlvss of typel of oxplosive males laks.

Hoact ion Products from durnlng

The production of fgases trom the burning of axplosives s the rasull
of thn rapld conversion of sclid materlal to gasecvs ead products. Tiwre
s, of course, solld or parflcutaty ond products omitied which gonorally
reprosent paris of the orlginal materlal that is I[ncomplefety combusied.
Factors which inttuence tha character ol emissions trom explosives burning
are tho same as thoso dor oay fual: {ab Jowperature, b} time and 1c)
turbulence. Uufortunately, the taclors are aol control lad durbag opio
purnimg nor are Thoy consisieni from burn 1o bum. Also, emlssions dopond
neavily an aimospheric condliions, AS a result, thors are little data
avaliable In the literature guantltyiag theso ood reaction products.

i
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Table 3 summarizes the work reportad tor five diHeruny compuowiils.  Thy
numbers rupresent wery croditable work, buft i1 was, nesetieless, corrivd oul
undor contrelled laberalory conditlons In an expandahle chomber and probab |y
doas not accurately railact the cpen air bura sifvalton. Huwevar, lhese daka
are ofl that is currently avallable and may In #ha IntesIm de uscd lor gross
ostimatas o the omisslons,

Shuuld daka for other ewxplosive compounds bte newdsd or 4f supparting
dsls are deslred, calculatlons of end productis may b mode HF certaln thesrmo-
dynamic paramters are known.? A camputor proyram e been davelopod by the
Hallonal Aergnaullcs and Space Adminisiralion (dASA) for bhis purpose.t  The
program computos tiw thecratlcal oqubllbrlum composition, glvan tho quankity
and typus ol roactants, reactant eathalplos and other spucl tlc physlcat data.
A free enorgy minimizatlon tachnlque Is used. The sesuits of such calcula-

tions are onky as accurale as ita input data supplled doseritving the burn
congl1ions,

Foactlon Products lrom Detonation

3 Tho products of reactions that take placa duriny delonation depund on

Imany compox-varTables such ss conpos!Flon (1.e., nxyunn balanged, Iaading
Wmo of confbnemont, mode of Inlilatlon, fype of fmpusing burden
;nnd tho chomistry ol 1he surrounding madia.? Slnce ab lhis point no prac-
‘tlcal benofil would be derived from 2 dlscusslon of 1he nturrelalionshlps
ibetweon Ihose iativoncing factars, tho roader must ba rutecrod to the
lliluratura for such intermatlon.

The sacritice of realism fo atiow iha conduct of axpurimants wnder
Iaboratory condiflons Is grear, usually roquiring a Junoous eutrapolation
of rasults 10 actuat flodd datonation condltiuns, Almsi all exporimeolal
data on reaction products from detonation wers obtadned from bumt colorbm:ior
tasts, uslng smalb charges ol explosive, and aliowing 1he contents to cool
lo ambient condltlons. Samples were then axiracted for gos amaiysis. Some
sutnors aégun that the phanviencn Is bast approachad theoretlcatly wsing
puraly thurmochemical principles, buf thore aro drawh ks here as poiniod
out aarllur, since suverat dynamic constants musi be assumed or estimaled in
order to carry out the coapulailons. In briet, the real anl logical Iy
sciuntltic basls upon which actual measuroments arc made ailer a soumd,
practical sal of data, while the utlilzation of fhoreodynamic theory oflers
a rigorous 1heoretlcal approach.

Uased on the Invastlystton leading to ihis report, 1t 15 belisved thet
boih appraaches hova moril and, at tho prosenl tine, musl oe otilired in
conjunction w13h ona anulier to best ovabuale onvifoomental lwpact lrom
uaplosive delonations. Whero oxporlmntal data osre available, flwy should,
al thts 1iew be consldured of higher roliabillty fhan Iheorallcal computa-
Iluns, MHowovar, thoarobically computod data should o wind to support
measirad results and lo 1i)4 in Informatlon gaps.

Tatlo 4 contains an alphabetlcal listing of fno measurod Bmissiuis
data availoble from the Ilteraturo, The practical 1olal voluine of gasuous
wnd products resulting from a partlcutar dotrnalbug may ba catcutated usfog
the followlng equation [an amblent temparatuie al 0% (2°C) and pressure
vl 29,92 dn llg (760 mm lig) have bewen assumd |,

b=

70-42.4

ic Feat Per Ton

Y[ = 39 Wy Wy, Mg '
"y My " "

Mhare: V¥ 7 = totad volume leuwblc deot per toni
LITRL L welight of gas emlited {pounds por Yon)

M, Hy, M, = mlocular waights of cerresponding goses Wy, W3, and
W, [grams per mole)

i1 axparimentsl data for a parttcular exploslve 1ype ks not available,
thon, thoorelical dala must ho used. Thore are, obvlously, an endlpss aumber
of 1hooratical data that may he computod, For examplu, & sllght change In
tumpnraiure would cortainly atdect the reactinn end products to some dugree,
when ono considers 1he ranga of conditions that couid be present during
detonntion, the guantltatlwe comblnatlons ol roaction products are Iniinlte,
llowawar, daia hava beon roported In the llteraturse whicn represeat attempts
at computing end products based on measured {or reasonably appronlmated)
paramoters which control the process ol detonation. Table 5 summarlras theseo
data. In mosi cases, 1he calculatod dake sre comparod with moasurma data In
the listed ratorences.

Computing {mlssions From Lwl ssfon Factors

Usfore using the data prosontod here, Intormailon 15 nueded as to typs
of weapon, quantlty ot charge, typo of detonator, cartridge doslignatlon,
type of propelliand and olher physlcal data. The foflowlng sequunca Is recom- "
aonded fur the calcubatlon of emlsshons:

{J} Detormine components of munitlon - Uulk oxplosives may need no
further Investigation In thls regard, but and Jtoms, such &5 artlikery pro-
Joctiles, neod identiflcation and quantl Hcatlon In tarms of type and quantily
ol projecitle {itler, Jype of dotonplor and cther physlcal data, Excellent
sourcas of lnformation In dhls regard gre the Uepartmunt ol the Army Tech-
alcal Manuals and Logistlcs' Complate Round Lharts pvai labla for the various
munktions, “7

12 Dolormlne composition of propallantfexploslve tilterk - én conjunc-
tlon Wiin the reterencas montloned abovo, che wus b turtiver dodlne the enar-
quite matorial as to base cumponents,  Deparfmont of tha Army Technlcal
Manuvais are also good sources of informathon here. 4=%  Jabie & shows typical
composltlon {for ona grado of three dl fforent typas of |:u'4)|~mllnn15.l

(3l Calculate emlsslons - Once the components are quantitiod, ono may
then try 1o 1lnd amlsshon factors for that particular, or a nearly similar,
componnd, and perfarm the sieple multlpilcstion. Hole that the eml 55 jon
jactors are in terms of pounds per ton ot axplosive material.
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When using tho valuws prusented in fols report, or any calculated data

.

tur gross olr contuminant emisslons, they should certainly pa well gualilied
and tho base assunplions and conditions discussed, How sell fhe bose condi-

tiens compare, based an on engicuering judgment ol lbe availabie dola, shuuld
be prasenied, '

durning ond delonation are {wo distincily ditforenl processes whicn
uwsudb by rosodt in 1he emission of var ious amounts ol gaseons end products.,
Theru 9xists a severo shortage of data dudinlng tow emissions of qgaseous
conlaminanls trom domilltarizing onergotic materlais 1nrough burning or
dutonation. Thora are sovaral tnecretical pracedures availabic for thu
calculalion ot end reactian products; hownver, The accoracy ot lhosa
routines Is predicated on the accuracy of assumpiions mak: describing the
ese process conditions, It |s recommnded that masussd data be s what
avaitablo and supplomuntad with thaoretlcally calcubatod emissions doto as
NUCOSSary.,
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Fablo i, KLY TO SYMUOLS AHI ALUNEYTATIONS

AL

ALY
AL
ALgg
M

0IF
Cisy
Call
CFy
CHy
Catiy
Calig
CHyO
ai,uy
TR T
CyHuiM
o

w;y
UMt 1 (A or C)
{HT
1,2 of
FEFO
HCx
HeL
1+]

(113
MM
ligig)
1135

ib
LX-HI-0 {07, 09)
N
NG
Hily
NM

NO !
HO,
HO,,
N0
Pid gl
PUX

. TH

Paly

RDX

RX-25 (AA) (AU or AC)
5Kz

THT

Ton

ATX~B0O3

Adumd num

Alumbaum Oxj de

AJuminum O do

Aluming

Ammon | um ¥ rate

Bonzolri turoxon

Carbon, Solid

Calcium Oxlde

Carbon Totratluoride

Methane

Acotylane

E thane

Formal dehyde

Formic Acld

Hathy| Alcohol

Efhyl Alcohol

Carton Monox|de

Carbon Dioxlda

Composktion B A or C)
Hnktrotolvena

1,2 bls (difluvoroamingl propens
Bls [2,2-dinitro-2-1lucrethiyt ) furmal
Hydrocarbons

liydrogan Chlorlde

Hydrogona Cyanide

Hydrofiuoric Acid
Cyclotatramoihylanetatrantraming
Marcury, gas

Hydragon suifldo

Pound

W/ Viton A mixieros

Sodium Oxlde

Nitroglycerin

Amgond 8

Kltrorathans

Nitrlc Oxido

Hitrogen Dloxlde

Uxldas of Nitrogaen

Dinltrogen Uxide

Laad, gas

B/ pal ystyronofdloctyl phihalale inow
calted PB-ROX}
Ponisarythritoltetranltrate
Phosphorus Pentox|de
Cyciotrimothylonetrimliraming
Illydrazlne nitrate/hydrazine mlxtures
Sltlcon Dloxide

2,4,6 trlnitrotoluone

Short ton (2000 pounds)
PETNSSylqgard 102
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Table 2. CHARACTERISTICS OF HIGH MD LUW EXPLUSIVES?

Low

Helhod of TnifTaiTon

Tima of Crnmglete con-
vaersion of expleosive
to gasoous products

Yoloclty of Consumptlion
of explosivo gralns

Velockty of Hame {ront
Prassurg ot explosive

Rock brsakago In bore-
hele biasting

Lxpiodad In gus
Gemel 1t lon
Uses

Commn Lxpioslvos

Hlgh
Primary by ignttion and
sgcondary by dotonator

Hl craseconds

| to 6 mliesisec

I to 6 Mliosisec
50,006 to 4,000,000 psi

1 to 30 tons/lb

Shatters gun
Excol bent 1o poor
Oorol [1ion, biasting

Primary
Marcury fulmlnate
Lead azlde
Secondary
™Y
Tatryl
DX

Uy ignl¥ion

Ml 1 ]seconds

A ftaow in to It per sec

1/3 to ) milefsac
Up to sbout 20,000 psi

¥ to 30 tons/lb

Good prepeliant
HIt
Propal lent, blasting

tiitrocoi tulose
Wlack powder

Toble 3. AIR EMISSIONS FROM GATHING OF EXPLOSEVES (Iu/ton)i5-09s !

Compound o HCL \IF O, Lr HCy Pals  Soot  Ash ;
THT 56 156 1.0 180 240 |
Comp H-3 50 0 0 37,1 0 0 ;
X 9404 55 229 0 37.9 13 9 59 1
LX-07-2 1.4 0 54 27.9 0.86 3.9 o 62 !
LX-09 1 6 29 o 6

* Data for Hz, 0Oz, 130, Hz, and 02 are aval labjo In #he orlginal repor¥s.
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Taute 4. MEASURED AIR EMISSIONS FROM CETOMATICH OF EXPLOSIVES {1o/tonlt
T Total
Yo lume
Compound w Cial Huy 14CH OHy Hzs - Other {1t3/1oa)
Amatol E0/2021 82.5 2 4.8 2.86 29,144
Amronat 12/23,574,520 ae 1.5 ALO-T12 19,045
Amcorba Uynaml tell 63.2 k.3 0.9 11,959
ta5.6-128 £0.57-2.1) (i8.8-36.9)
Amvcnits Gelatln22 24,1 0.4 5.7 10,292
{14, 1-43,1) £0.23-0.5M t.2-12.0
Black Biasting Powgar??.22 170 4.2 24.4 14,350
- (75-240) (0.57-9.) (0-73.4)
urFy N3 15 0.4¢ 1.29 U
(568-6 38) (8-15G1 (0,27-0.68)  (4.07-1.5)
Blosting Gelatinil.?2 159 0,40 0 NQ-42 20,504
t53-262) (0-0.63
1,2 0,pYd - 415 6.3 30.7 WF-901 ,Cghz-3,8,02H5-0 .02, CF-HD
FEFO2Y 330 o 2.4% e HF -234 ,CF 4-0
Gulatin Dynamd te2®.22 2.0 0.69 3.9 10,869
N t14.6-292) $0.26-1.71) (0-5,5)
Hitroced lulose?! 640 3 3.2 26,449
(576-704) (12-60) 1.6-4,8)
Ganponderit.2s .0 (R 20.6 8,560
68.8-04.7) 0.75-1.5) (19.8-21.4)
ekt 3 2 150 1.2 9.0 0.59 0.9 Cylig-0.20
(414-501) {0-26.3) (0-19 .0} (0. 11-1.07} c-3.8)
LA-11-p33 40?2 11 15.8 0.97 2.9 HF -26U,CF4-8.8
(190-773) {o-160) (0.10-31.6)  (0,1)-1.62} (260-276)
4 18-17.6}
titrgmthane?t 563 38 2] 1.2 0.3 Cylig-1.0
. Petqdla2? 297 2.5 0.35 5.4
1276.-319) 10.02-5.0) 10,02-0.35)
Plerle aclo?? 719 92.3 3.25 22.3 4.33 Cytlz-83.0 23,566
HA-2 323 38 HU~0. 16
‘Straight Dynamite?®,22 20 2.5 5.6 14,346
(87.1-524) . 10.51-5.6} (0-14.6}
Tatry]21 609 L9 32.4 0.64 Cliz-62.4 24,047
TUTEEL 2 29 214 8.7 6.9 4.2 Catz-121,CMg~1.06 24,495
1647-944) {107-3200  (27-30.4) 124.9-32) ti3.2-15.0
XTx-830323 120 5.2 13.6 0.52 15.1 $H0,-324,C5117-0.684 ,CaH6-1 .2 ,H0-46 .8
1600-840) {0-62,4} (1.3-25.8)  (0.49-0.54) (6.068-20.2)

" Siraight lIne averago ot avallable data, equally walghlud by source.
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Table 5. CALCULATED €MISSHINS FROM DETOMAT 1MW OF EXPLOSIVE MATERIALS {Ib/ton}

Corpound o Ciey iy HCH (=1 CHaoh CpligOH WO Other
Amatol 50/502 192 61.2 56 3.2 192 CH02-1 14427 5-2961 ,
{22.4-392) (41-51} (128-256) Cat-11.2
Amatot BO/202 5.6 12
ammonla Gelatln? 1.6 6.0 Cal-5.6, Hay0-256,
15.8-47.4) 50;-256
AHZAL M2 22.5 25.8
(u-58} {4.,2-62,4}
ASRLA0T t80 ALZ0-304(496-476) ,
41 70-1900 AL2U3-1018(749-1612)
AN Oynaml to? 8.7 Cap=5.1{4.5-5.6)
15.8-11.6)
Hlasting Gelatla?.2} 96
urFd 506 106 6.17 1.02 1.9 HCL-6.7
(43157 19.5-207) 0-0.4i (6-3.2) 0, 12-4.7} .
Comp 2 448 G.B 19.2 hrdi) CH0z-83
ouT 302 538 M 54 6.4 150 Cz02-9.6
1,2pr23 a7 6.1 101 HF ~1092¢ |088~1096) ,
13.0-9.1) CzHz-0.04, CFg-5.6
(0.47-10.7)
FEFQEY 148 6.4 2,35 20.1 HF -233(232-234), CFy
(146-149) (0-12.8) 11.92-2.711} (16.1-24.1) -1.2(0-2.4)
Py Y, 2% 265 3.3 . 0.002 13.6
143-490) 10-156) §0.02-8.7%)  (0-0.004) (0-45.1)
Lead Azlded Po-t4Gd
LX-11-022 383 15 5.7 0.019
15.6-767} 102301 (0.03-11.6} 0.016-0.022 . WF-E2303.0-216), CF,
-13310-299)
Marcury Fulmlnate? 214 9.2 Hg-1480
Nibroglycerln? 37
(30-04)
Hi tromannl1e? %6
Niiromothano? 167 0 12.5 4.2
(92-246) {%.6-3%.3) (3-5.3)

1
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Tatde 5. CALCULATED EMESSIONS FROM DETOUAT I0W OF EXPLDS IVE MATERIALS (tb/ton} (continued)

Compound [$4] Ciay Hity HEN [+]F] CH e Cans0H NO Other
Hitrostarch Powder? 6.3 :
N (5.8-6.8)
Patn 106 13 0.32 35.8 15. CHaUZ-3470193-524)
10.55-263) i7-27.) (49-45) 16-24}
hox? 196 43,5 37 6.0
15.6-554} 124-122.4) (6.4-37T3) CH02-3351 166-497)
ACFTNT/ALL 209 AT 7.93 46.7 12.8 33 1a Call=25.614.8-42),Cny
122-414} {2.4-142)  {3.4-13.6) t16-92} {i6-51) (27 .6-212) -24.145.0-33.6) (1207
=30,5(9,2-64) AL su~4 37
£217-624) ,AL,05-307
(34.7-520)
RX-23 (pA, AR, AC)22 3405
(0-925)
Stralght Dynamlto? 244 . 6,8 &0-28(22.4-33.6),"520
(112-375} £3.4-10.2} -2240138-310}
Stralght Gelatin? 163 15.9 25.6 10 Co0-13,105.6-22.4),
C11.6-1743 (6.6-23.8) (6-18) Nay0-2851198-372)
Totryt? 524 3.2 35.7 181 30.4
(453-594)  {64.A-R1 0} {(30.6-40.8}  (157-205}  (25.6.5{.2)
Tritonal {80/20)2 M3 23 6. 77.3 19.2 29.9 62.8 Calig-43.6(4.08-70),
(67-582) (122-360) 138-108) (12.0-25.6}  (6.4-45) 19.2-104} City03-22.519.2-64) ,
CpHp-29.715.0-50,4)
ALZ0-250439,2-391},
AL70y-331( 1E6-698}
THTZ 24 305 335 23.9 39 68 214 1]} C2lig-31.611.06-66),
(20-726} [86-475) {G.045-1 16} {D.0004-106}  (3.2-307) {76.1-301} CHy0-18,C114-5.6,

CHyOz~18.4
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.Table 6. COMPOSITION OF TYPICAL PROPELLANTS (PERCENTAGE) 1

Standard ) Rocket Smal | Arms
Propellant Propellant Single Base
Composition (M=5) (T=5) (i)

Nitrocellulose:

12,60 percent N
13,15 percent N

13,25 percent N 81.5 57.5 98,3*
‘ Nltroglycerin 15.0 9.2,
. Barium Nitrate 15
Potassium Nitrate 1.0

Potassium Percniorate

Witroguanidine

Dinitrotoluene ' Coat
Trinitrotoluene

Qibutylphthalate

Diethylpnthalate -

Triacetin

Potassium Sul fate 1.5 1,0

Tin

Giphenylamine 0.7 ) 0.7

gtnyl Centraiite 1.75

Graphite 0.25 Glaze
. Carpbon Black ' 0.05

Cryolite

Lead Stearate 0.1

100.0 100.0 100.0

% Can be either 13.153 percent or 13,25 percent Nitrogen.
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DA DISCLAIMER NOTICE

The opinions or assertions contained hevein are the private view of

the auther and are not to be contrued as officfal or as reflecting the
. views of the Department of the Army or the Department of Defense.

- The presentation contains ne material that warrancs its disapproeval
' i for security or policy Teasons. R

Roy V. Carter, P.E.
Project Engineer
Air Pollution Engingering Division
US Armv Eavironmental Hygiene Agency
Aberdeen Proving Ground, MD 21010

NOTE TO EDITORS

Under the new federal copyright law,
publication rights to this paper are
retained by the author(s).
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