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I.   SUMMARY 

A. This quarterly report is submitted under Contract N7onr»U6208 and 
covers the period 1 May through 31 July 1953 .* The objectives of the 
contract are threefold! 

1. Synthesis and physical studies of new high-energy polynitro 
compounds as potential explosives, 

2, Desensitisation of RDX with materials that will not 
lower the oxygen balance appreciably. 

3*  Development of bomb and shell oasinf made of an 
explosive plastic, 

B. The acre important results and conclusions are rn**5entsd below? 

1,  Seven polynitrocarbamates were synthesized: 

a. 2,2,9.9>TetranitroJi-oxa-5-kBto-6--asft-decane (I) 
from 3,3-dinitrobutyI isocyanate and 2,2-dinitropropanol. 

b. l,l,l,8,8-f*mtanitro-3-oxa«U-keto-5-aaa^onane (II) 
from 3»3-dinitrobutyl isocyanate and 2,2,2-triisitroethanol. 

c. 2,2,9»9»9-PentaMtro-^-oxa-5-keto-6-aaa-nonane (HI) 
from 3,3,3-trinitropropyl isocyanate and 2,2-dinitropropanol. 

d. 1,1.1.8.8.15, lS»l5-Octanitro-U,12-diaaa-5,ll-diketo- 
6,10-dioxa-pentadecane (17) from 3»3>3-trinitropropyi isocyanate and 
2,2-dinitro-l,3-propanediol. 

e. l,1.1.8,lS,lS,l5-Heptanitro-3.13-dioxe-U.12-dilwto- 
5,8,ll-t,riaaa-pentadecane (V) from 3-nitraza-l,5-pentane diisocyanate and 
2,2,2-trinitroethanol. 

f. 1,1.1,8,8,30,12,12.19.19,l?-Ondecanitro-3,l7-dioxa- 
U,l6-diketo-5»10,l5-triaaaHnonadecane (VI) from 3,3,5,7,7-pentanitro-5-as2;- 
1 9**nonsne diisocyanatc and 2 2 2-^v*^M^^*>Metha*>M^ 

g.   l,l,l-Irinitro-3-oxa-U-keto-5-aaa-hexane (VII) from 
methyl ieocyanate and 2,2,2-trinitroethanoI, 

ftrevious work on this contract was covered in Aerojet Reporte No. 512, 538, 
562, 589. 621, 637, 660, 682 and 7ll, 
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2, Seven postal t-reted polynitrocarbamates ware prepared! 

a,  2,2,6f9,9-P«mtaaitro-U-<ata-5-keto-6-«*a-dec«»i (VIII) 
by the nitration of I. 

b«   lA»l»5.8#3-4Iaxanitro-3--oxa-U-keto-5-a«*-nonane (IX) 
by the nitration of II. 

e,   2f2,6,9.939-H»or«riit.ro~U-ori-5-i»ts-6-*£3a-noiians (X) 
by the nitration of III. 

d. lfl.l,U,5,8,12,lS,l5.l5-DecanitroJi,12-dia«»-.5,ll-<iil«to- 
6,10-dioxa-pentadecane (XI) by the nitration of IV. 

e. lA.1.5»8,nJl5,l5,l!;-Kcr^-dta>c-3,U-dioxa-U,12-diketo- 
$,8,ll-triasa-p*ntadecahe (XII) by the nitration of V, 

f. I,l.lf5.9,8,10.12,12935,19,19,19-Tridecanitro- 
3>l7^1ioxa-U>l6-dikBto-&,10fl5--triaza-nonadecane (XIII) by the nitration of 
VI. 

g. l,I,l,5-Tetranitro-3-oxa-ij-k5to-5-£Jis-hexane 
(XIV) by the nitration of VII, 

3. Four aliphatic polynitronltrates were prepared by the 
nitration of the corresponding alcohols: 

a. U,U-Dinitro-l,7^ieptanedinitrate (XV) 

b, U,U.648,8-Ptntanitrc«lfll-ttndecanedlnitrate (XVI) 

<?. h,U,6,6,8,8-«exanitro-l,ll-undecanedinitrate (XVII) 

d. U,li,6,8,8-Pentanitro-6-a»a-l,n-und8canedinitrate 
(xvin). 

U.  Six polynitroandne salts were prepared by treating the 
corresponding isocyanates with dilute nitric or hydrochloric acid. 

a. 

V 

3,3-Dinitrobutyl ammonium nitrate (XIX) 

3,3-Dinltro-l,5-pentane diaomoniua dinitrate (XX) 

c, 3-Nitrasa-l,!>-pentane diasnonium dinitrate (XXI) 

d. 3,6-Dinitraza-l,8-octane diaramonium dinitrate (XXII) 

& 
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dinitrate (XXIII) 
e.  3,3,5,7,7-Pentanitro-5-aaa-l,9-nonane diammonium 

f.  3,3,5,7,7^ntaMtro-£-aaa-l,-9-nonane diammeniua 
dihydrochloride (XXIV). 

5*  The following esspiea were prepared and submitted to the 
Naval Ordnance Laboratory for evaluation as potential explosives* 

a. l,l,l,5t8,8^exaiiitro-3-oxa-U-k8to-5-«iaa-<ionai»e 

b. 1,1,1,5,7,9,9-Heptanitro-3-oxa-U-keto-5,7-diaza- 
decane 

c. U,U,6,8,8-Pentaniteo-l,ll-Hindecanediiiitrate 

d. U,U,6,6,8#8-Hexanitro-l,ll-uadscane<iinitrate 

a,       Ufli#6t8(8-PBntanitro-6-asa-ltll-andeoanedinitrate 

f. 2,2,6,9,9-Fentanitro-U-oxa-5-kato-6-aaa-djecane 

g. 2,2,6,5,9,9^exardtroA-<i*a^5-kBto-©-a8a-nonam 

h.        l,I,l,U,8,8,12,l5,l5.l5-Deca»Ltro-U,12-<liMa- 
5, ll-dikBto-6,10-dioxa-pentadecane 

i.       l,l,l,Ut13.l6,l6,l6-0ctanitro-U.13-diaxa- 
5,12-dik8to-6, ll-dloxa-S^wxadeeysa 

.1.       1,1,1,5,8.11,l5,lS,lS-Nonanitro-3,13-<iioxa- 
U,12-diketo-5,8,U-triasa-pentadeoane 

k.       1,1.1,5,6,8,10,12,12,15,19.19.19-Tridecanitro- 
3,l7-dioxa-U,l6-dlkeU»-5,10,l5-triaaa-nonadecane 

1. 3,3-Dinitrobutyl ammonium nitrate 

a. 3.3-J>initro-l,5-pentane diammonium dinitrate 

n. 3-Nitraaa-l,5-pentane diammonium dinitrate 

o, 3,6-Dinitra*a-l,8~octane dianmonium dinitrate 

p.   3,3,5,7,7-Fentanitro-5-a»a-l,9-nonane diammonium 
dinitrate, 

The preliminary evaluation of some of theae compounds is described. 
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cotnpounda: 

*. 
ht*icahjdro-l,3-diasine 

b. 
1,3,5-triaaine 

6.  SPIA date sheets hare been completed ou the following 

1.3-bis(3 • ,3 S3 '-Trinitropropyl)-5, 5-<Siritro- 

1.3f5-t^a(3^3^3
,-Trinit^opropyl)-hexahyd^o- 

o. 2,2,5,7.7,9,12,12-Octanitro-5.9-dlaaa-tridecane 

d. 2,2JUj,7,10,12,12-OstaMtro-U,10-diaaa-trideoanft 

a. H,N«-bia(3,3,3-Trinitropropyl) oxaadda 

f. N.N'-DlMtro~N.H'-bia(3.3.3-trlnltropropyl) oxaaide 

g. 1,1,1,5,8,8^axanitro-3-oxa-^-kBto-5-«»a--ncnftne 

h.       1,1,1.5,7,9,9-Heptanitro-3-oxsrJi-tosto-5,7-diaaa- 
decane. 

II.     TECHNICAL PB0QRES3;   SSNTK5SIS OP Kjg HJSm EIFLDalviia 

A. INTRODUCTION 

1«  The preaent explosives program is directed toward the 
synthesis of new, stable, high-energy polynitro compounds with a preferred 
oxygen balance on the positive side or very near aero on the negative side, 

2,  This report deaeribes the synthesis of aliphatic polynitro- 
earbaaates, polynitronitrates, and polynitroamine aalts. 

B. PREPARATION OF ALIPHATIC POUNITPvOCARBAMaTBS 

1.       Discosslon 

a.  The preparation of aliphatic polynitrocarbamates for 
evaluation as high explosives has been previouaiy reported.* This work has 
now been extended utilising the new isooyanates and alcohols prepared on 
the nitropolyner program. The following aliphatic polynitrocarbanates were 
synthesised. 

Aerojet Reports No, 562, 589. and 621. 
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(1)  2,2,9s9-T«tranitro-U-oxa-5-k6to-6-Ma-decane 
(I) from 3,3-dinitrobutyl iaocyanate and 2,2-dinitropropanol: 

¥°2 ?°2       f N02 
CH ̂CHgCHgNCO • HOCHJ^CHJ > CHjAcH^HCOgCHjc&j 

NO„ HO- nuM 

(2)     l,l,l,8,8-Pentanltro-3-cxaJi-ketc-5- 
nonane (II) from 3»3-dinitrobutyl iaocyanate and 2,2,2-trinitroethanol* 

f2 fz   ? 
CI^CCKgCHgllDO • H0CK2C(N02)3 > (^QCB^l^W^m^iW)^ 

NO Tm 
**2 TO2 

II 

(3 )  2.2,9,9,9-Pentanitro-U-oxa-5-keto-6-a»a- 
nonane (III) from 353,3-trinitropropyl iaocyanate «nd 2,2-dlaltropropanolt 

f°2 
(HOgJjCCHgCHjNCO • HOCHgOC^- 1    * -> (M02)3CCH2CH2»C02CH2CCH3 

MO, 
m 

i 

(U)      1,1,1,6,6, J5,X5,Ip-CcW»it4-o-U,12-diaaa- 
5,ll-diketo-6,10-dlcoea-pentadscane (IV) from 3,3,3-trinitropropyl 
ieocyanate and 2,2-dinitro-l,3-propanediolt 

rv i     r       L "i f aCHOjjjOOHjOHjKiO • 0—IcHjOHJ  ^ (HOjjjCCHjCKjSXSjCHj —0 
F* 

n 

Page $ 
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(5) l,l,l,8,l5.1$,l5^ptanitro-3,:tf-dioxa- 
u,12-diketo-5^8,ll-triaaa-pentadeoane (?) from 3-nitrasa-l,5-pentane diiso- 
cyanate and 2,2,2-trinitroethanol: 

A-j^^NCOJ + 2H0CH2C(N02)3 ^ J—L^fco^CfNO^J 

V 

(6) 1,1.1,8,8,10,12,12.19,19,19-Undecanitro- 
3,l7-dioxa-U,l6-<llk8t<>-$,10,]5-triM*-nonadec«ne (VI) from 3,3,5,7,7-penta- 
nitro-5-asa-l,9-nonane diisocyanate and 2,2,2-trinitroethanol: 

W" ft.   i firf^   [ -i 
8— CBgCCKgCHjIIRO     • 2H0CH2C(M02)3 > N— (JHgCCHgCHgH^C^COlDpJ 

2 
VI 

(7)  l,l,l-Trinitro-3-oxa-ii-keto-5-aaa-hexazie 
(VII) from methyl isocyanate and 2,2,2-trinitroethanol: 

H 
CH3MCO • HCBHgCdWg^ ^CHjHCOgCHgCdKJg^ 

vn 

2,   Experimental 
*        * « 

The £«n*r«l prccedare employed was to reflux for about 
8 hr equivalent quantities of the iaocyanate and alcohol in dry, alcohol- 
free chloroform with a catalytic amount of ferric acetylacetonate.  The 
solution was then evaporated to drynese in vacuo leaving a quantitative 
yield of product. Compounds III, V, and"Tl are white crystalline solids 
and Coopounds I* II, IV and VII are oils. No attenpt was made to purify 
the oils, inasmuch as they could be satisfactorily nitrated to give the 
desired nostnitrated nolvnlti»oo*rb*5ates» The results are susssurissd is 
Table I." 

Collucci, Can. J. Research 23B, 111 (1?U$). 
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C.   PREPARATION OF FOSTNITRATED ALIPHATIC POLINITROGARBAIIATES 

1.  Discussion •————— 

a.   The following postnitrated aliphatic polynitrocarbamates 
were prepared by the nitration of the nitrocarbamates described in Section I,B 
with a mixture of 100% nitric acid and acetic anhydride at 5 to 10°C. 

(1)  2,2,6,9,9-Pentanitro-il-oxa-5-keto-6-aza-decan6 
(VITI)i 

f2       ? f2     HNO3 f2       f2       f2 
C^CCHgCHgNCOgCHgCaL    Ac 0 > (njjfoHgCHglKX^011*00^ 

H02 N02 
2 N02 HO- 

I VIII 

(2)  l,l,l»5»6,8iflexanitro-3-oxa-U-keto- 
5-aza-nonane (IX): 

f°2   ? HNO3    ?°2  V°2 

'3 

II IX 
• 

(3)  2,2t6»9,9»9^exanitrc-Ji-oxa-5-loeto--6-aaa-nonane (X): 

I ft       HNO3 ft       f2 
(NOg^CCHg^KTOgCHgCCHj—A    i > (NOg^CCHjCHgtogCHgOCHj 

NO2       ^ "    io2 
m x 

(U)     l,l,l»U#8,8,12,l5fl5»35-DecanltroJ*,12-diaaa- 
5, U-diketo-6,10-dioxa-pentadecane (XI) 1 

[« 
f "j    ft     HNO,       T ft      1    ft 

,NC0( (l^"^^^^^--^    A    0   > (NO^CCHgCHgNCOgCHg  -0 

17 " XI 
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(5)     l,l.l»5,8f13..l5A5.l5-lteiMaitro-3,12=<iioxa- 
h,12-diketo-$:8,11-trlasa-pentadeeane (XII)» 

- _J 2 ^~ J 
XII 

(6)     Ifl,i,5,8.8,10,12,12,l5.19»19.19-Tridec«nitro- 
3,l7^iiox*-aJl6-dLketo-5fljO,l5-trlMa-nonadecane (XIII): 

?°2 "    ft       f "I        HK*     ftr   f>2       f2 
UH2cua2wM2»ww2OT2wV.w2/j A(} Q / if—n>ri2yun2uri2auu2wi2i.-VHU2; 
-N0„ J2 2 L   W 

VI 

hexane (XIV): 

XIII 

(7)     l,l,l,~5-Tetranitro-3-oxa-U-keto-?-asa- 

? HHO3 ?°2 
CH3RC02CH2C(N02)3—JJ~^ CH3NC02CH2C(K02)3 

VII XIV 

2.  Experimental 

a«   The general procedure used was to cool the 100* 
nitric acid to 0 to 5°C and add the acetic anhydride dropwise, keeping the 
temperature below 10°C. The solid nitrocarbamate was added portionwise at 
$ to 10°C, (Ten ml of 100J6 nitric acid and 10 ml of acetic anhydride was 
used per gram of nitrocarbamate.) The solid disseised readily, and the 
solution was stirred for 20 min at $ to 10°C and poured on ice. The white 
solid was collected, washed with water; and dried in vacuo over potassium 
hydroxide. 

b.   In the instances in which the nitrocarbamate was 
an oil (Compounds I, II, IV, and VII), the oil was dissolved in the acetic 
anhydride and the solution was added dropwjse to the 100)? nitric acid, 
keeping the temperature at 5 to 10°C, 
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c.       The experimental results sr9 summarised in Table II, 

D.        PREPARATION GF ALIPHATIC POUfNTTRONTTHATES 

1.       Discussion 

a,      A number of polynitrodlols have been synthesized en 
the nitrcgolymer program as intermediates for the preparation of condensation 
polymers.     It wag of interest to the explosives program to convert these 
polynitrodlols to the corresponding polynitrodinitrataa and evaluate these 
compounds a* high explosives'.     Accordingly, the following nitrates were 
prepared:    U,U«-dinitro-lt7^heptane-dinitrate (XV), U,U,6,8,8-pentanitro~ 
1,11-undecanedinitrate (XVI), U,U,6,6,8,8-hexanitro-l,nMindecanedinitoate 
(XVII), and U,U,6,8,8-peni»iitro^-a«a-l.U-*iTder-«nedinitrate (XVIII). 

C^CTgCHgCHgCH]  -i-> 6—ICHgCHgCHjOK) I 

NO. 

73 to 7U°C 

iiv„ 
XV 

ap - 27 to 28°C 

fzrfz        n    mo.   far f2       1 
C— CHgCCHgCHgCHgOH   i-> C~ C^CCHgCHjONOj 

2 

mp - 109 to U0°C 

XVI 

mp - 73 to 7$°C 

jCHgCHgi i- 
mp - 125 to 12$.£°C 

No2p y°2 
C—CHgCCB 

NOgL    H02 

?°2p  f2 "I 
• 9—ICHgCCHgCHgCHgONOg 

XVII 

mp - 100 to 101°C 

Aerojet Reports No. $63, 638. 
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r_ 2f N02 

*~ N0o      J
2 

mp - 106 to 108°C 

HHO **E N02r N02 

JCHgCCHgCHgCHgONO, 

sop 

N0o 1 
*   XVIII 

133 to 13S°C 

b. Generally nitrates have a lower melting point than the 
corresponding alcohols. This is confirmed by the behavior of Compounds XV, XVI, 
and XVII, which melt 25 to 36 degrees lower than the diols from which they were 
prepared. However, Compound XVIII melts 27 degrees higher than the corresponding 
diol, a significant factor which must be attributed to the presence of the 
nitramino group. This is of interest because it is believed that there is a 
correlation between the melting point and thermal stability of an explosive, the 
higher-melting compound being more stable provided that other factors are the same, 

c. Nitration of 3,3-dinitro-l.£-pentanediol (mp 71 to 72°C), 
2,2,U,U,-tetranitro-l,5-pentanediol (mp 97 to 99°C), and 2,2«dinitro-l,3-prcpane- 
diol (mp ca. lUooc) gave oils which were not investigated further. 

2.   Experimental 

The general procedure was to add the solid polynitrodiol by 
portions to a tenfold excess of 100$ commercial nitric acid at ice-bath tempera- 
ture. The acid solution was stirred for 15 min at $ to 10°C and poured on ice. 
The white solid was collected, washed with water, and dried in vacno over 
potassium hydroxide. The results are summarized in Table ITT7 

Mi m 
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I 

E,   REPARATION OP ALIPHATIC POLTNITROMIINB SALTS 

1.  Discussion 

a.   Treatment of 3,3,3-trlrdtropropyl isocyanate with 
35/S nitric acid readily gave a quantitatiiro yield of 3.3,3-trinltropropyl 
ammonium nitrate.* This nitrate salt was of interest for evaluation as a 
potential high explosive and also as as intermediate for the production 
of Harmich condensation products. This work suggested the conversion of the 
isocyanates prepared on the nitropolymar program to the corresponding 
nitrate salts. Accordingly, the following nitrate salts were prepared: 

(1)  3,3-Dinitrobutyl Ammonium Hitrate (XIX): 

fk 
CH^CCHjCHgNCO • HNOv • HgO 

K"0„ 

-> CH^CCHpCHjNIL •HNO- • C0? 

32 nx 

(2)     3i3-Dinitro-l»5-Pentane Oiamoonium Dinitrate (XX): 

^r      n TV -i ^—ICHgOh^NGOl    • 2HN03 • 2^0 >C—CHgCHgN&^'HNO-j    + 2C0j 

£ kR^CHgHCo] 

(3)     3-Nitraaa-l,5-Fentane Diammonium Dinitrate (XXI): 

• 2HN03 • 21^0 —• >N— Ch^CHgHHg'HNOJ    • 2C02 

XXI 

Aerojet Report No. 662, p. y. 
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(U)  3,6-Dinitrasa-l,8-Octane Diaaaonium Dinitrate 
(nn)t 

C^icHgCHgMCO     • 2HH03 • 21^0 > ^la^CHgNR^HHoJ     • 2C02 

xni 

(5)     3,3,5i7,7-Pentanitro^-*asa-l,9-nonane Dlaamonium 
Dinitrate (ZZIII)t 

fzr J°2      -i vf2r fa 
CHgCCHgCHgHCOl    4 2RN03 • 2^0 > N— CHgOa^CHgHH-.HW^ 

1  '       12     " L «- »D2    J . *- *)2 

• 2C0 
2    Z 

XXIII 

The 3,3t5,7,7..pentanitro-5-*a*-lt9-rionane diammonium dihydrochloride (XXIV) was 
also prepared, 

2.  Experimental 

The general procedure was to heat the isocyanate -with a 
tenfold to fiftesnfold excess of 35JS nitric acid or concentrated hydrochloric 
acid on the steam bath for 3 hr. When fito solution w cooled, or concentrated 
if necessary, a quantitative yield of the polynitroandne salt soparated. The 
results are summarised in Table IV. 

F.   PREPARATION OF SAMPLZS FOR EVALUATION BY THE NAVAL ORDNANCE 
IABG8AT0RT 

1.  The following samples were prepared and submitted to the 
Naval Ordnance Laboratory for evaluationt 

a. l,l,l,5,8,8-4iexanitro-3-oxa-U-kBto-5-a«a-nonane 

b. 1,1,1,5,7,9.9-Heptanitro-3-oxa-ii-kBto~5,7-diaaa-decane 

o.       l>,U;6,6;6"Pentanltro-l#ll-und6oane-dinitrate 

d,       U,U,6,6,8,8-Hexanitrc-l,ll-undecane-dinitrate 

a,       U, U, 6,8,8-Pentani tro-6-aaa-i, ii-undecane-dinltrate 

f.        2,2,6,9,9-P»n«auiifcrcJi oxa-£-keto~6-aaa-decane 
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g.       2,2,6,9,9,9-Hexanitro-U-oxa-5-keto-6-aza-nonan8 

h.       l,l,l,U,8,8,12,l5,]5»l5-Oecanitro-U,12-<llaaa- 
$,11-diketo-6,10-dioxa-pentadecane 

i.       l,l,l,U,13.l6,l6,l6-Octaiiltro-U,13-diaaa-5,12-dlketc- 
6,ll-dioxa-8-hexadecyne 

j.  lAA»5.8,ll,l$,l5,l5^onanitro-3,13-dioxa-ii#12-diVceto- 
5,6,11-triaza-pentadecane 

k.       1,1,1,5,8,8,8,10,12,12,l$,19a0.l°-Tridecanitro- 
3,l7-dioxa-U,l6-diketo-5,10,15-triaza-nonadecane 

I* 3,3-Binitrobutyl ammonium nitrate 

m. 3,3-2initro-l,5-pentane diammonium dinitrate 

n. 3-Nitra2a-l,5-pentane diammonium dinitrate 

o. 3,6-Dlnitraza-le8-octarie diammonium dinitrate 

p. 3,3,5»7,7-Pentanitro-5-a3a-l,9-nonane diammonium dinitrate 

2. The results of the preliminary tests by the Naval Ordnance 
Laboratory on Compounds A53-11 to A53-21 are summarized in Table 7. As with most 
of the polynitrocarbamates, these compounds have good thermal stability and fair 
to good density. 

3. SrIA. data sheets, which are presented in the appendix, have 
been completed on the following compounds: 

1,3-diazine 

1,3,5-triazine 

a. l,3-bis(3' #3 • ,3 ,-Trinitropropyl)-5,5-dinitro-hexahydro- 

b. 1,3,5-tris (3', 3' ,3' -Trinitropropyl)-hexahydro- 

c. 2,2,,*>,7,7,9,12,12-Octanitro-5,9-diaza-tridecane 

d. 2,2,<4, r •, i ,lw, 12,12 —Cctanitro-»i,10—diazs-tridccsnc 

e. N»,N'-bis(3,3,3-Trinitropropyl) oxamide 

f. N,N'-Dinitro-N,N«-bis(3,3,3-trinitropropyl) oxamide 

g. 1,1,1,5,3,8-Hexanitro-3-oxa-ii-keto-5-aza-nonane 

h. 1,1,1,5,7,9,9-Heptanitro-3-oxa-U-keto-5>, 7-diaza-decane 
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c^ «jt   «&*   £&   JSL     nig4g\i   mSki     tm-Sa* 
CH16CH,CajKCuCa,C(IK),). 107-106 tf 1.7)3 221 0.50 — — 153 l<«0 

JQ7 (dm 5) «5U»» I) 
^ A53-11 

ai,icH,Ka,KO,CB,c(in,). ito-Ua U JP-2--2     2—j   ~j 3 (<jtaM ^        i 7>o 2ip i.ca _. _ 167 l»k 
W2 (CUM I) 

153-12 

FE^H.   « «t» ------   . 
1SJ-U 

A53-U 

tf^jw*"^, »«*   4,,     -       -        "   .     - « *• 
ISMS 

ClL&(Sl>ELCS,CaL 70-72 U7 1.& 2» (CUM n) — — 117 126 ~jr~2~2     2   -2|  -3 ieUn 3) 
•Oj no; 

AS3-1& 

(•VJOCV^C^S, «6-M       (aus) - 22, (cu»ni)       _ 1S3 ifco 

153-17 

&^{ca,OcAcH,nH,C(«J,)J *-* 20 1.7U 212 5.0 9.2 27.2 lA 132 
J^ L*     ^* ~ ^2 (CUM s) (own) 

A53-ia 

l(*>-1 CCH-CR.KO.CK.cl • 110-111 1* 1.65 1» lfc — — 137 1* 
l_ * J     *   *     *   *J2 (CUM 5) (OiM m) 

A53-W 

I_|CB,CH.1B<> 0»C(WL)J 120-122 17 1.77 220 1.1 1.6 IS 162 ihO |—2    i- 1 -Z      T 3j2 <0UM J) (c^,, j) 

A53-20 

CfWw^,   *"»   (C1M.$)   
UH      nl     «&»     w    >J       * * 

AS3-21 
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III.   DESENSIT3ZATI0N OF RDX 

A,        mVEST3BATICN OF COMBINATIONS OF POLIDINirROBUTYL ACRYIATE, 
FUSTIGEERS, AND SURFACE-ACTIvE AQENT3 

1.  Discussion 

&.   In the investigation of new coatings for RDX by the 
method of preparing composition A, a systematic test of various combinations of 
a plasticizer and a surface active agent with polydinitrobutyl acrylate is in 
progress. This study has a dual purpose: 

(1) Correlation of the compatibility of such 
combinations with their desensitizing effect. 

(2) Pointing out new, promising combinations for , 
further consideration. 

For the plasticizers, four commercially used compounds, along with 2,2-dinitro- 
propane, were chosen. The surface-active agents were seven ester-type 
materials selected as the best of the many agents tested in the past. Each 
combination was made up and tested for compatibility. As the next step, 
specimens of RDX coated with the same combinations are being prepared, and their 
impact stabilities determined., 

b. Every attempt was made to insure uniform, reproducible 
conditions. Fixed proportions were used throughout. The polymer had been 
worked up by reprecipitating, to eliminate light fractions that can themselves 
provide a plasticizing action. 

. 
c. Present results are too sketchy for correlation of 

compatibility with desensitizing action. With respect to the second purpose, 
these results have already confirmed the softening action of several plasticizers 
In improving the efficacy of polydinitrobutyl acrylate coating. The results have 
also confirmed earlier observations4, that some alternate surface-active agents 
are as good as or better than Span 85. 

d.  Some further experiments were performed with the aim 
of increasing the softness of the coating and at the same time increasing its 
oxygen balance (thus increasing explosive strength). Using only Atla* 0-3785 
s irface-active agent, these experiments employed the copolymer of dinitrobutyl 
acrylate and mono nitrobutyl acrylate for increased softness, and also varied 
the amounts of the constituents. These experiments show the possibility of 
appreciably raising the oxygen balance with increased amounts of 2,2-dinitro- 
propane. They also indicate that 1% of G-3785 surface-active agent performs 
as well as %.$%,  and has the advantage of higher oxygen balance. However, none 
of Lhc coating formulations gave as good dssensitisatien as ie attained with 
Composition A. 

Aerojet Report No. 682, et seq. 
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2,  Experiment*! 

a. Specimens cotnposed of polydiiiitrobutyi acrylate, 
plastiriser, and smrface-active agent were made up in the ratio 8:2:3.3. 
This ratio gives a content of surface-active agent slightly in excess of 
the amount ordinarily used in coatings the actual coating compositions     » 
are thus bracketed between specimens containing surface-active agents and 
those containing none. These specimens ware dissolved in acetone and 
the solutions ^rere dropped on a glass plate. The solvent was evaporated 
and the residual films were inspected and compared. The three qualities 
selected for rating the films were opacity, separation, and fragility. 
The results are given in Table VI. 

b. A parallel experiment was begun, in which RBX 
is coated with the same combinations of polydiiiitrobutyi acrylate, 
plasticiser. and surface-active agent in the ratio 8:2:2.5jf RDX. The 
procedure was the previously described adaptation of the process for 
making Composition A,* except that the amount of RDX used was reduced 
to U.O g, and the other amounts were reduced proportionately. The 
products were evaluated by measuring impact stabilities en the Bureau of 
Mines apparatus with the 2-kg weight; using the bare anvil end also 
(sometimes) 5/0 sandpaper.  Results of these tests are shown in Table 
VII. 

c. Some additional coating tests were performed 
using similar materials but falling outside the experimental pattern 
described above. Results of these tests are given in Table VIII. 
Oxygen balances of these formulations were calculated, and are also 
tabulated here. 

d. All polymers used had been thoroughly cured, 
and then worked up by reprecipitating twice from acetone solution in 
methanol. This treatment removed fractions of low molecular weight. 

1 

! 

Aerojet Report Ho. 682, p. 21. 
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TABIS VI 

COMPATIBILITIES OF SYSTEMS OF POLIDINITROBOTTL 
AGRTXATB, PIASTXCIZER, AND SURFACS-ACTIVE AGENT 

Films contain  8 parts H)NBA 
2 parts plaaticiaer 
3.3 parts surface-active agent 

Note: AH samples were inspected for opacity (first column of numerals); 
separation (second column); and fragility (third column), and 
rated by a 1-2-3 system, where 1 denotes least, 2 medium, and 
3 most. 

Surface-Active Agent 
Plasti- 
ciser . "*"" | 3EL -Ire. 

Mono*0 
Proaol 
307 0-*9 0-1077 0-213? 0-378? 

— 1.1,3 2,3.3 3.2.3 3,1.3 2.3.3 3.2.3 3,2:3 3,li3 

DOS 3.1.3 3,3.3 3.3,3 3.3.3 2,3.3 3.2.3 3.3.3 3,1.3 

DBS 3,1.1 3.3.3 3.2.3 3.2.3 2,3.3 3.2.3 3.2,3 3.2.1 

DOP 2,1,2 2.3.3 3.2.3 3.2.3 2.3.3 3,2.3 3.2.3 3.2.3 

TCP 1,1.1 2.3,2 1.1.3 1.2.3 1.3.2 2.2.3 3.2.2 3S1,2 

DNP 1.1.2 2,3.2 3.2.2 3.1.2 1.3.3 3.2.2 3.2,2 3.1.3 

DOS is dioctyl sebacate 

DBS is dibutyl sebacate 

UUr iS  SiCCwjr JL puuuaxaitiB 

TCP is tricresyl phosphate 

DNP is 2.2-dinitropropane 
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..L 

TABLE m 

IMPACT STABILITIES OF STSTEUS CGUFC6ED OF POLZDINITROBUTTL 
ACRYIATE,  PIASTICTZER, AND SURFACE-ACTIVE AGENT 

Plaati- 

Results in parentheses determined on 5/0 
sandpaper; others on bare anvil. 

Impact Stability of Systems Containing 
.  The Following Surface-Active Agents. ss/§ leg 
span  uiyc.  rrosol 
85   Haso 0  307   Q-&9  0-1077  0-2139   0-3785 

—  >100 to  — 
U5-50* 

- 35J*0 85 

DOS         — — — — «. 

DBS 60-75 >1X — — — 

DOP         — — — '— — 

TCP 80-85 75-80 <55 — — 

DNP 50-55 >ioo -- 55-60 — 

— 90-100 

>100 
(15-20) 

75-80 — 

>95 

>95,>1C0 

Polydinitrobutyl acrylate, plasticlser, and surface active agent in the 
ratio %i2t2S% RDX. 

Reference:    RDX - Uo    (10-15) 
Comp. A-3, > 100 (U5-50) 

Large variations among separate preparations. 
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IABIZ VIII 

HISCELIAN&C0S DESE1IS1T1ZA.TI0M EXEEREENTS 

Oxygen* I.8.. cm/2 kg 
Run Coating Balance Bare On paper" 

6A8A 555 PDNBA/5JJ DNP/U6 G-3785 ..;..4* >1°° *M5 

6/18A 5* H>NBa/5* DNP/2.5* 0-3785 -32 >100 10-15 

6/18/3 7.5* H>NBa/7.5*DNP/2.5*0-3785 -3U >100 10-15 

6/5A 8* Copolymer/2* DBS/% .5* 0-3785 -37 >100 20-25 

6A9A 6* CopeOyBsr/2% DBS/2* DHP/0-3785 -3U >100 25 

 • RDX             -22              Uo            10-15 

•Comp. *-3  -U3 >100 UoJ»5 

Copolymer made from 50* dinitrobutyl aexylate and 50* mono- 
nitrobutyl acrylate. 

», Oxygen balances calculated by assuming a reasonable average formula for all 
surface-active agents. 
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B.   SURFACE-ACTIVE AGENTS CONTAININO NITRO CROUPS 

1.  Discussion 

a.  Previous trials of many surface-active agents for 
use in coating RBI have indicated that certain agents are most efficacious.* 
These had the cossacn feature of being esters of polyol* «nd oi«±e acid, or 
other long-chain fatty adds. In fact, such agents'by themselves can ' 
provide good temporary desensitisation (temporary because of the drainage 
of liquid coatings). These results susgested the use of similar compounds 
containing substituted nitro groups, either as surface-active agents or as 
ccswngs per ss. 

b.  The first compound whose synthesis was attempted was 
the monocarbamate of 3,3,3-trinitropropyl isocyanate and glycerol mono 
oleate; this product was a viscous liquid which could not be crystallised. 
This circumstance, along with the mixed nature of tho original oleate, might 
well lead to a mixed product, and analysis confirmed that the product was 
considarably different from the simple monocarbamate. The product was 
subjected to the adsorption test described in Report No. 662. in which the 
amount adsorbed on RDZ from an acetone-jwater system is measured under 
standardised conditions. Next, a coating experiment was performed, using 
the method of preparation of Composition A.** Application of 1058 of the 
product alone gave a coated specimen whose impact stability was approximately 
as good as that of Composition A. When used as a surface active agent, in 
conjunction with polydinitrobutyl aerylate coating, the product was comparable 
to the agents now in use. 

e.  The preparation of chemically similar solid compounds 
will be attempted next. 

2.  Experimental 

a. The reaction between glycerol mono oleate and 
3»3,3-trinitropropyl isocyanate was carried out in the same manner as 
described in II,B,2. The product was a viscous liquid: 

Anal. Calc'd for monocarbamate ^S^V5!!* #» >2.i6j &i, 7.53J *«. 9.71* { 

Found? %Ct  70.UU} *H, 7s4ij JtN. 8,^5 

^Aerojet Reports No. $89, 682. 
Aerojet Report No. 682, p. 21. 
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b. The product was subjected to the standard adsorption ' 
test for surface-active agent. Results, conpared with the values for Span 85# 
which is known to be a good surface-active agent, are shown below* 

Adsorption of 0,15 g Agent on 3S00 g RDX from a Medium 
oi 5 si Acetone aad 10 al water 

Carbanate 

Span 65 

Appearance of Agent In 
 Medium  

Suspension and oil layer 
Suspension 

% 
Adsorbed 

81 
52-62 

Stabl* om/2 kg 

65-75 
MM. 

>100~ 

„For carbanate alcns,   >100j for RDX, 30. **, 
Value for RDX from a different lot, 

c. The new material may be too oily, from its behavior in 
the test; the coating on the RDX was noticed to be somewhat uneven. This 
degree of dasensitisetien is fair though not as good, per unit amount adsorbed, 
as that obtained with the best surface-active agents described in Report No, 
682. 

d. Using the standard coating procedure, 10£ of this 
product was applied to RDX. In another experiment it was used in conjunction 
with polydinitrobutyl acrylate, replacing both the plasticiser and the surf ace- 
active agent used in the systematic experiments described in the preceding 
section. Impact stabilities of the products were measured; the results are: 

lapact Stability, cm/2 kg 
Coating Bare 

>1C0 

OR Paper 

10$ Garbamate Uo 
85? H>NB&A.$* carbemate >100 20-25 

—         RDX l.rt 
10-JS 

—         Coop, A-3 >100 U0-U5 

e.   The RDX used in these experiments waa ~*baah L-119, 

Pace 2li 

CONFIDENTIAL 



coariDKirrftL 
Report No. 737 
SPiA/MS 

T*ts Questionnaire en 
COMPOUNDS FOR USE AS INGREDIENTS OF PROPSLJuANTS AMD OTHER EXPLOSIVES 

I: 

f 

1 

stability. 1% itsnMIjp 
•a Is amllablo for * eoar 

?o*%£rd it 
ncmzjjn uroBMATioi 
aaUoa OB the SUM or now ooapowade aoerues e .. 
niBitoa w iiiH form* will  'to  rovriiiara NB p*sH- 
•ay also he ueed as work or dote shoots for your ezperiaeatal studios.    Extra 
reeuest froa SKA.    Sofjestioa.* for isnroveaeat of those forms are invited 
provided for oagr itoa, atteoh Mpmlt shoots. 

uhieh vou have prepared or tostol on oao of these fonts,  seme it to SOttO 
AH/M, 6*31 Georgia Avenue, Silver Spring, terylaae.    As •dditiovsl luf«?- 

- i -i-ilsr fersa* * later date),    the l»fo»s»ftl«a 
HA in j*«&o-l*e* JMsJisJ   xera.     fo**» xoSSS 2LT AOOX —ill isra. xi—«• m 

tra oopios o»ro available up 
.    Zf lac&ffieieat SMM h* 

COMPOUND: 1« 3-bis (3',.'!', 3' -Trinitropropyl)- 
Nasse 5.5-<linltrc -hexahydro-1, 3-diazine 
Empirical formula riSSSSjoBB 
structure leonfleure'.loB)     I 

Informatlou submitted by: 
Activity Ap•jgt.-rrftTwrftl   Corporation Actmtr AoT.nj«.».-Gftwftra1   Corporation 

(i!Q2J,Mrm   n -g "Franlm-l anH LTTrnarletcn 
^<'n>#»      TTTTTTftrt 1 'Date      1 Aiifjmt. ISffl 

/Cs 
KOgr- 
I f2 CHg 

C-jC^ICHgUHgOdlOg)   I     + CHgO—>(B02)3CCH2CH2H^    ^ICHgCHgCflTO^ 

2 Preparation reactlon(s): !H2 

QuantiWfre aaalyateKf by eelaht) 
CTBOB 

Calculated from formula 22.65 
By determiaatles 22.3? 

Hvdrcerer Nitrogen 
24ok2 
2a«22  

S.   Burning properties: (esspsred to nitrocellulose, vtntmr nltrogeo at otaoepberlc preeeorei) 

(roaterr    alouerT     reoloue?   ate.) 
9.   Stability and Sensitivity: plot any graphs on 

•to ehoot 

Mama ct teat 
a. Impact Senslthrity 
b. Thermal Stability 
C. VaCUiioB 5 (ability 
d. '?emperfcMure of Explosion 
s. Temperature of Ignition 
'• Ttnp^t. staMllig  
t•  
h. 

Recommended method 

OSRDMOlp.8 

IIOL 

SM«n 
O8RD8401M 

Piaeoss aathods ueed ehen they vary 
froa refareBaos.   dee teaperature need. 
(Use oeparato a beet if aeeeooary.) 

2.5-ta Trei-^ht  

Bnrami   ftf Mines Ball. No. 3^6.  P.   fZ  IZ-Kg weightJ 

Refereace compound  
(deelfottloo-Wr, Tetryl, I.e., *to.) 

n»am,iB ur Awjva laara 
New Compound teat results 

a. jftT.nri.  g ran/if .^ Kg 
a.  
c. 
d.   

2fi gn/Sa? jg 

•at3fl nr/g 

f.  mi. 1Q cm/2 kg 

a. 

2S5Q 5S v~ 

4.   Boat of formation: (AB) •        -20 Eg. caiortes at lu^C., 1 atm. pressure 
(iaoleete eisnj 
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CQKFIDKNTIAL 
Report No. 737 
8PIA/HS 

t 

By Experiment By Calculation 

5.   K 

J_-L 

cal/gm, 

.cal/fa 

Method 
Ssssriftlaa •» Hfimii.   tamk 

mmm If aaaaaaawr« 

2637 

nermr of explosion (Q) 
Tifiler. S^litvaU) 

•• Heat of combustion (H,) 
(at 25«*\ RjO liquid*) ' 

7. Specific impulse (I_,p) ealc 

8. Physical form of compound (Tlaeoiia Umiid, eryatalli—• t^, «tc.)   needle-shaped crystals 

Aero.let Report No. Ul7A 

s/D» 

9.   Simple microscope analysis data: 
(oryatal studio*) 

.«  ^     r: o«% (Hero or otter Bathed) 
iparata ihMt any onlqua 

__ 11. Color    mil—- 

S. E«asllylSi=rw aainonj i.ooi   Jgm/t6m*,        (Micro or otter Bathed)  
Tjjgk)    «»n»lain en separata aheot any unique ttethoda 70a use.) 

11. fades of retnettosj (-£?*•) 

gm/cml. 

IS. Odor  N__|  

14. pn at &X.       2.1 (Sotted reference CbftD 3401 0.4, or CBSD 9968.   Indicate netted need, l.a. 
advent ana conowruratxona ueed.   pB Indicator oaoar or Beehass   pi aator.)    W^Jth BgftVman    pH 

meter. 0.0^1 M In aeetoneAcater (SA volume ratio) 

! 

\ *.o 
\ \ 
\ 

> L. N 

w 1 

I i 

1 
i.O 

1.0 

. f ilk 
SO JO) 

5,S-dlnltiti lM»l|/«iu-l,3-il«»iiw is 
OltrtfleUt Ab.orptionSp.xtra. of L3-Mft3'.3'.J'-Trliiltr8srogrU- 

». MslHng point  119-121    T. (d) 

Page 2 
Appendix 



i 

C0HFH2BMTIAL 
Report No* 737 
SPIA/10 

11.   Framing point va. Tims Carrn (PIMN mrk tte eoortflaitM »ith Male **1UM ttet «pply to th« c 
uator study.) 

 1 1  1 

• 

3 

HE 

IS! 
2 
h- 

TIME 

22.   Solubility of now compound: 

ZQJ f/100 ml BjO at 281C. 

j£o_ 
1.  o 

.__ »/"» ml H^O at 

iAoo mi  acaiflQa __. 
(MM BMU MM at anmmr 

. i/lcc «»1 tolaans 

at 

at 

*. 

2«i t:. 

ocf •e. 

HflllM 

MUll     C   a* 

i ,I1HI-.I>«-UU 

i 
Page 3 
Appendix 



1 

CONFIDENTIAL 
Retjort No, 737 

Pndor flWMtiblllty at an considering the ability of two coapaunde to be In Intlnete contact (Note 
OSM) 5758 p. 31-2}) over a Ion* period of tin* without sdverse effeeta en either tha chealeal or physical 
nropertlea of either Material.    Theee taata will probably be of varied extant.    Tbejr Might be sea* of 
the following! (a)   Standard atablilty taata.    (b)   Slaole observations of exudation or separation at 
••blent or accelerated tearaerature.    (c) Prepare ihln aheeta (.035" thick, 1" square) of the plastic 1 ted 
•eterlal.    Separata the aheeta with atrlna of cigarette paper or carbon paper and ecapreaa the s'aek In 
• •(!• clasp.    After several daya note the oily collection on the neper.      Pleaaa five ref*r*nee to or 
deaerlba procedure uaed.    Item ?8 la to Indicate reeulta when the coancund la In contact with aoa* neterl- 
al other than ethyl eelluloea, nitrocellulose or rubber. 

«.   Compatability with ethyl cellulose:  

t6,   Curopatabllity with nitrocellulose: 

37.   Compatability with rubber: 

M.   Compatability with 

Potvuerisin* nrooerUes of the now comnound: 
(a) By itself  ;         
(b) la Bateterel f lth additives) 
(c) Inhibiting action on polymerisation of: 

Thiokol      
Meth&crylate 

se. 
Other compounds 

a. Amount now available? 
b. 
c. 
d. 
e. 
f. 

research 
ed? When was available material first prepar 

Amount prepared at that time? 
Is large production feasible? 

quantities 

Plant capacity la eaistance, ns/day? 

SI.    Additional information: (texleltv. basard*. deterioration,  csvaen bslasre. detonation rate. vrnloalve 
power, eaaa of hydrolyale by water, ate.    Llet references, reporta, data books, etc. that refer to the 
eowponad.) 

?ttiwi1i>^ SaSEwBESK v»i"«»  s S3 
rf^|SrtR^T.»^»St^*fqs1^W5iETwta^5.C^^ 3 Mftt.hnri of Aarolet Report Nr>.  S1V>.   p.   H 
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CONFIDENTIAL 
Report Ho. 737 
SKA/KS 

w 

V»im Questionnaire am 
COMPOUNDS FOR USE A8 INGREDIENTS OF PROPEJULANTS AND OTHER EXPLOSIVES 

x.    List** below aro Ua aharaeter&»t*ae vbleh are believed to be of iaporteao* ia the study *f * 
apiph Mr eossifelr to used as a eonotitueai sf solid aropellaate or other **plosl»*s.    Xt is aot expec 

— '* - irill be available for •?s»r ooapouad.    for example, with a coapoaa* shevda* poor 
no* advisable to i».-?«tlg»lo iSt cixntsBl fartbor.    A*V»r piaelax eaohTaforaetio 

jpowod vhiehyou have prepared w tosirf oa oae of theee tzsmm, •*»»* it to SOLID 
 JlflOS AOfctCT, AH/M, oe« C^rgidlf«k:. Silrsr Svria«, Nuvuaft.    -- odditloael Ufor- 

•»*»o» oa *ao saao or sow ooapouaes Mmw, forward it oa a s»a£i»* *c« afc a ««.»*? date.    3hs Ufsssatloa 
eahaittei «a thee* f*»a» -ill v. MwltMs as* published by ffli ia icoaa-leef ••Mil fata,    These ferns 
•ay also ha uses, aa work or data shoot* for rear *xuoriB*»tal studios.   Extra ooples are available upoa 
roeuoat froa QU.    Suggoctioas for iaproTeaeat of theso foraa aro invited.    If lasmffieieat spaoe has heea 
provided for aay itwa, ittaoh separate sheets. 

COMPOUND: 1.3.5-tris(3' ,3'. 3 '-Trdnitropropyl)- 
Name hexahydro-1.3,5-trtazine      lnformation submitted by: 
Empirical formula     Ciofoalh OGVP      Activity AamjuUimarAl  Corporal on 
Structure: (ccafiror.tic.0      "n Person   H    B,  T^nnWI   atvl T.,  Ta  Pot.lAt.AT> 

Data       f  >»mi«t. ioCi  

3NaAc ,CbV 
3(N02)3CCB2(»2HH2»HQ1 * 3GH20 r (N02) jCCHgCH^I     ' HCHgCI^C(2103)3 

CH9      CFL 
Preparation reaction(s):    II \/    g  

1.   Quaatltative aaalystaKf by eolght) 
Carbon 

Calculated from formula 21 .Tl 
Bv determination 23.78 

gyuiugen 
2.91  
2„sa  

CH2CH2C(N02)3 
nitrogen 
27.19 
?7.?1_ 

i.   Burning properties: (eoapsrad to nitrocellulose, un*»r nitrogen at ataoapberic pressures) 

tSSGSPI    slaaart     rssisW   oCT 
S.   Stability sad Sensitivity: riot say graphs oa 

separate sheet 

Name of test 
a. Impact Sensitivity 
b. Thermal Stability 
e. Vacuum Stability 
d. Temperature of Explosion 
•. Temperature of Ignition 

Plseuss asthods used shea thty vary 
froa reforeaoea.   Civ* teaperature used, 
(bee oonarato shoot if —awry.) 

 2.g-kg weight 

at flO°C 

f.  Tmpart, Stability, Bureau of Minns Siill • Wo. ^i6f p- 72 fg-io* wtHphtT 
t 
h. 

 RESULTS OF ABOVE TESTS 
Reference cnmnrwMri Now Compound teat results 

(etelgMtlon-rar, Totryl, ».C, eto.) 
J; Tntryl, 32 r.m/?.^ Vg «-   2fl <a/2.? Kg  
e.                                                                  ~ 
d.  

f.'  RDX.  10 cm/? S 
g. „____ ^_ 

avplAdad   1r>  1   hr. 

ilin°n 
1.^?fi "m/? Vg 

4,   Boat of formation: (&H) •       -UU Eg. calories at M'C., 1 atm. preeaore 
(lo>*lo*U aige) 

i 
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CONFIDENTIAL 
Report No. 737 
BPlA/m 

ESS 

By Experiment By Calculation 

8. EnergY at explosion (O) 
Ut^jer. HjO liquid) 

cal/gm_ 

eal/caa _ 

fo-eec/Ib 

Method 

^S12_ Aaroiat Report Ho. hl7A «. Heat of combuattoa fly 27U8 
(•t 25*. BaO llqal?}   

T.   Specific Impulse (lap) cale   

I. Physical form ol comPOtmd (vlecoua Unuirf, crjetellint type, etc.)      Crystalline Solid 

•.   Simple microscope analysis data:   
(er»at«l studies) 

10. S<msliyil>«ro asthed)    1^27,m/cnss.       (Mlerc cr etoer atthed)    fm/eaA. 
(NOL) teaulnla en seperete eheet sny unique astbeds yea uee.) 

II. Index of refraction: (a^86*)    I*. Color       YalTmr      U. Odcc        None 

14. pfl at 25%.     6.2    (astbod reNreaee OURS 3401 0.4, or 0B» 5968.    Xadleete aetbed need, I.e. 
selves* ens eeneentretiem used,   pi lndloator seaer or Ttenlxen   |S attar.)        In Ba«*lnnnri 
t>H meter. 0.060 K In acetone/water (5^L volume ratio)  

— — 

1 

1 

- 

J.u 

t.0 

1.0 

 2 ft. 
«0 100 JSo 

». Melttag potat 

Page 6 
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VltraTiobt AbMrptlon SpMtna of 1.3.S-trlt(3'.3'.3'- 
Tzlnitnprocgrl) htMh»*ro-l,J,S-trl»tli»» 1!rJtt»l Kaw 

120-122   t.frl^ 



•-aasate.***'<T*$#m'-~. -.1 

.smfTDKWnXL 
Report Ho. 737 
SMk/10 

11.   Framing point vs. Tim* Carre (PIMM wsrk ite ooordimtM »itu M*X» mx— that apply to tbt c 
•%»Sjr.) 

d 1  
ui 1 1 11)11—- s 
551 —"  
vi—i—1—I—I—I—I—j—\—I •— 
i p 1  

TIME 

22.   Solubility of otw eompouad: 

 S2J,  g/100 ml H jO at 28%. 

SL us 

-2*2- 

g/lOOml 
wUrlu 5S S •olvwt) 

t/iOd ml tpam 

e/100mlH,Oat 

at .11 

ns^ggS =a 5 aisgr at 2«? 

Page 7 
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COMfFXDBIfTIAL 
Report No. 737 
SPIA/*B 

r coeraotebllit y •• ere conaidering the ability of teo compound! to be In Intlsnte ce*>tjet (Roto 
5758 p. 21-22) ortr a loaf period of tin* slthaut edreree offaet.a on eltbar the ehealcel or physical 

Under 
08KD 
nrepertlea of althor Material.    Thacs taata elll probably b* of varied extent.    Tbey sight ba eoar of 
the following! (a)   standard etaeilHy taata.    (b)   Slavic observations of exudation or aaparatlon at 
••blent or accelerated tesperetnre.    (a) Prepare thin abeete (.025* thick, 1" square) of the plaetlslced 
aatarlal.   Separate the abeeta with strloa of cigarette prpar or carbon paper and eoapreee the ataak In 
a •€• clasp,   After aeveral deye note the oily colleetlcs en the oaper.     Place* five referee?* te or 
deeerlbe procedure uaed.    I ten 28 la to Indicate reeulta when the coaocund Is in eonteet with eon* materi- 
el other than ethyl cellulose, nitrocellulose or rubber. 

i5.   Cntnpatablltty with ethyl cellulose:  

86.   Co»pMabUity with nitrocellulose: 

17.   CompaianUity with rubber; 

M.   CompatabUlty with 

Polymerlsinf properties of the new compound: 
(ft) By Itself  
(b) In mixtures (»lth additive) ~  
(c) Inhfbitlnf ftetion on polymer Uatioc of: 

SO. 

Thlokol  

wiuvr C^wpjfWsMw 
Availability 

ft. Amount now avmilabla? research_quantities 
When was available material first prepared? b. 

e. 
d. 
e. 
f. 

Amount prepared at that time? 
Is large production feasible? 
Plant capacity In existence, lbs/day? 
Outline steps for a quantity production method 

*1.   Additional information: (Uedelty, baaarde, deterioration, oxygen balance, detonation rate, explosive 
poser, ease of hydrolysis by aster, ete.   List referenees, reports, date books, ete. that refer to the 
eoBpousd.)    , __=======__  

nnifliiiAturi saansaE EBBS * HE 
! n * .T.'. • *4f if.V J.\ n M ;t.\'.!.'.' 3 VU£leaV1i k P. 8 
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CONFIDENTIAL 

Report No. 737 
SPIA/M9 

Pate QucttJonnalr* oe 
COMPOUNDS FOR USE AS INGREDIENTS OF PROPELLENTS AND OTHER EXPLOSIVES 

I 

i 

*i<* 
steal 

Lieted below are tbe oa&racterleUce which AM believed to be of iaporteaoe la the •*»4jr of a oiiaioaai 
>eaibjy b» uo«d aj a oonstiiaeat of aolld F*epallaata o*_°tfc#? exploalwee.    It U»t expected oa aey possibly he u_      _            .._ __ 

£.?4L **r» iaforaatloa~wiil be aTafiable iJT~ivi*y'sohp mud I   H* initl«; vita a sainojjsjt shavdaf poo* 
hint/Tit la p*oh»ilx sot advi amble to iaiestlgaie that coapouaA farther?    After ;1M1I| nek lSemM 

*»li available fit a eoanouaA which roc h»»» prepared or tooted on oae of theee forms,  oemd it to SOLID 
w»JW44»? XSfOllUtlO* AOTrCT, API/J8&. Seal ©eorgie Areem** Slim lerli|, Maryland. AS aeVUtiomal iafer- 
•Atlas am the same or now ooapowada aoeraea, forward it on * similar *or» st e later Amto. the imforaatloa 
emhalytad om theee forms lAll U rtfsrittes sad published *y SKA la loose-leaf aeaael fo*a.    9hese for 

eat NM! ha? 

       _ ....  „  pabliahed W fFX 
mar also be meet ae work or data sheets for yorns oxuoriaomtal studies.    Rstra copies are 
request frea S?IA.    Saggessloas for iaproTvmeat of these forao aro lavitsd.    Xf laaafflai 
provided for aay item, attach aeparate eheeto. 

forao 

COMPOUND: 2,2,5,7,7,9,12.12-Octanitro- 
Janss g.SMiiasa tridecane 

r teal form EaptrteaHormuU jjjM^fiO^ 
sir uciure: leoafifuretioa)   Ha 

Information submitted by. 
Activity Aara^afc-uawaral CarpnTa-fai twi 
Person JA frankril and T..T, CigletoB 
Data      i AtiPi«<; io«tt 

TV   1 T*                        2NaAc   f2f   ? f*" 
+ 2CH3CCH2CH2NH2-HC1 > C—^CI^NCHgCHgCCflj 

2              NO>            "                          NO,L-                  Ao9, 
Preparmtloa i-etetiaoU):   £ £__ 

J*0*0_2 
 >7 

N0« 

r-   N02        N02n 

CHgNGHjGF^CCHj 

N02-J2 

JH 
1.   Qaaatttattv* analyaiaKf by oalght) 

Car baa 
Calcalatad from formula     gU-3 
By dstermm&tios ?h. 

Hydrogen 

-4*- 
niirone 
2?.ft 

1.   Burning properties: (ecatparad to aitrscfUslssa, W£ST siwo«ss st stsas^sris pressurat) 

{faatarT     alowarT     raoMaa?   •teTT 
S.   Stability and Sraaltrrtty: riot aay gropba oa 

•U abaat 

Mama of teat 

b. Thermal Stability 
e. Vacuum Stability 
d. Temperature of Explosion 
e. Temperature of Igattloa 
>• Tmpflrtt sriamiitar  
E* _—»___-______^__ 
h.           

Ni 
Recommended 

O8RDS401 

Maoaaa eatHoda aaad aban tbay aary 
froa raferaaoea.   Olaa taaparatura v—6. 
(Oaa aanatata abaat If aaoaaaarjr.) 

2J?-kg weight 

OSRD 3«0i p.6 
h8 hr at 80SC NOL 

NOL .     
Bureau nf Minfifl. Bull. No.   iU6. s. 72 (2-kg yeJghtT 

gagULTS O* ABOVK ntgTS 
Rafereoee eoaamwmd 

a. Tetrrl. 32 cm/2.g kg 
a,  
c. _^___  
d.  ,  
e. 

Now Compound test raaalta 

37 cm/2tg kg  

£2 ft«/g 

i. mi. IQ 5BSJ5! 
a. 

4.   Boat of formation; (AJQ •        -^2  Kg. salorlea at WC.t I atm. precawre 
(XaaTSeTa elfB) 

Page 9 
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CGNFIDBNTIAL 
Report No. ?37 
8PIA./HO 

By K-parlmaat By Calculation 

».   Bntrgr of wmlMtot (Q)  

6. Haat o* wrtnttQB (BL) 2897. .913 
(at 25«\ i^O Uo_3}   

1.   Spactfk lapnlM (IgpJ cale  

cal/am. 

.cal/fn 

Matbod 

2879 Aerojet Report Bo. Ul?A 

B>-Me/n» 

i. Phyaical fprro of crwnpot—rf (TUCO_ llnul*, crystal—n* t—», «t«.)     Fine crnrt*lff 

•.   SlaBla mleroMoea analysis data:  
(sryttal st_t_c) 

10. DanaityiMero ••__) 1.676   mmAeafi.       (W«ro or otter ntthod)  m/cufl. 
(NOL)   —SfflB—i on separata aheat *nj ——qua _»ttaod» yon uaa.) 

11. latex of ratraettOK (a^*0*)    11. Color     Whit* IS. Odor      Hone 

14.  pB at KX.     F.° (Matted rafaranea CttO 3401 o.4, or __ 59M.    Indict* atthotf ~*», i.«. 
so&vaat •_ e__5_iTfi_ _•*.   pB Indicator moar or Bin*—!   al wtor.)   With Bac1ni_ti pH 

aeter. 0.030 M An acetone/aater __& _____ ratio)  

i i 

1 !   1 
!   ! 

i 

i 
U.o 

1 

  

'•> 

V 

3.U 

tj 

'"H 0 3 100 150 
X. aii 

Dltwlalit AbMTption SpMtroa of J,i,i,7,',»,12,12-OoUnltro 
S, 9x3.au trlifeoant In Aoatonltmt 

*>. Metttus point 137-1U3      *.(d) 

Page  io 
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Report No. 737 

SI.   Fr««tlnf pciat *a. Time Cur»«e (PLMM a»rk tlw eooHlaeiM with aosla valuss taat apply to taa 
un*»r atody.) 

Z 

1 1Mb 

22.   Solsiiiiiy «S as? cWBpewafi 

 C(U  g/100 ml HjO at 28=c. g/""»aiSgSat. 

-2L ,/1°0ml?a-,atJgaffM-l^i) 
a-/100 ml tell 

itarlal MMH 

•t 2g_ 

X. 

U      • 1U   KMT.l 

CHM| 'aa» Mfc 

-f—r 

.„lrr 

•.. 

u 
Page H 
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CONFlDBimAL 
Report No. 737 
!H1M 

r eoacatablllVr we are considering the ability of t«o coapounde to be In lntlaat: ugauet (Mot* 
5758 p. 21-2?) over • Ian? period of tine without adreree effeet.e on either the ehealcal or phyeieel 

trader 
MB 
"»=tsi ti»» of either Bet*rlel„    Theae tests will probably be of varle* sxtent.   They sight be soar of 
the following! (•)   Standard stability teata.    (b)   Slaoie observations of exudation or separation at 
aoblent or accelerated teaperatrane.    (c) Prepare thin aheets (.029* thick, 1" square) of the plaatlelaed 
eaterlal.    Separate the sheets with atrloa of nlesrette pacer or carbon paper and eeapreeo the stack in 
• "C* else?.   After aeveral days note the oily collection on the caper.     Pleas* gltt reference to or 
deaerlba procedure used.    I tea 26 la to Indicate reaulta when the coaoound la in contact with soaa mteri* 
el other than ethyl cellulose, nitrocellulose or rubber. 

25.   Compatibility with ethyl cellulose: 

M.   Compatibility with nitrocellulose: 

M.   Compatibility with 

Polymerising properties of the new compound: 
(a) By itself   
<b) la mixtures- («ith additives) 
(c)  Iabibiting action oa polymerization of: 

Thiokol   
Methacrylate 
Other compounds 

SO.   Availability 
a. Amount now available? Research qnnnMMaa 
b. When was available material first prepared?  ~  
e. Amount prepared at that time?   
d. Is large production feasible? 
e. Plant capacity In existence, lbs/day? 
f. Outllse steps for a quantity production method 

81.   Additional information: (toxielty,, ha sards, deterioration, oxygen balance, detonation rate, explosive 
paver, eaaa of hydrolyaia by water, etc.    List references, reports, daw books, ate. that refer to the 
coapouad.)  

*Ti ret* r\ rr. m rrr. o: > rr^ m:r* rrrav» *n > 
Ualculated HalilsUa-ttdrEaf V&Hie • lJiU I ' ?5 SJTTS arTS e»:TT7^ n »;rWTT« * v f^eaVl fc 
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1_L 

COKJHDENTIAL 
neporo no.  f}i 
SPIA/M3 

I-.! 

Date Quaa«Jonnalr* on 
COMPOUKD6 FOR USE AS INGREDIENTS OF PROP!LLANTS AND OTHER EXPLOSIVES 

-   -_-_  - -  .-_   .-_ jroe* 
reeuoot free SPXA.    Sofgaatloee for towiwirt of laeao fore* ere invited. 

.proTidad for say i*a«, ***««*> -i^i**. *£*•«•; 
floi«a« 

COMPOUND: 2,2,U,7,7,10,12,I2-Octanitro- 
Namc U.lO-diaza tridecane  
Emptr leal f ornmla    Cn H-| RN^nOiX 
Structure: (configuration)     IV 

N02 

C— 

NO0 

r i. 
N02 

CHgC^NHg-HCll     +( 2CH3CCH20H- 
2 NO, 

MO 
2NaOH *|  2 
 >C—| 

! NO^L. 

information submitted by: 
Activity Aero let-General C 
Person   M.B. Franloal and 
Date       1 August 19«n 

U MO TJA  JJQ 

ration 
^_SarIeton 

T°2 - 
CHoCHgNCHgCCHj 

NO, J 
Preparation reactions): 

1.   Quantitative analysis:** by wight) 
Carbon 

Calculated from Iormula 
By dstsrmisaiisn m. Sydrsgen Csrgea Nttxojefi 

ausB 
8.    Buraiaf propertiesi(e«per«N3 to nl«roe*llulaa*, unotr nitrosaa at atsoapearlc sreeenreO 

(restart     ZSSrf     roalfea?   ateTT 
9.   Stability and Sensitivity: net any gr»t*» on 

saearat* ahoat 

Name of test 
a. Impact Sensitivity 
b. Thermal Stability 
c. Vacuum StabttKy 
d. Temperature of Explosion 
e. Temperature of Ignition 
'• Tmpart. StaMHty  
g.   
a.  

Recommeaded method 

OSRD8401P.8 

OSRD 3401 p.6 

Mseusa nathods a*«4 nhan thay vary 
free rafaranoaa.   Glvo taeparatnr* uead. 
(Uaa aaparat* ahaat If owuaaary.) 

2.S-kg*gjght NOL 

NOL 

NOL .  
Bureau of MinfiS frill. No.  Hi6.  p. 72 (2-kg we-lpht) 

lift hr at. mn°n 

• 

Reference e> 
RESULTS OF ABOvE TE3T8 

O,-1 *n/g. 

(deelsnaUeo-TaT, Tatryl, B.C., eto.) 
a. Tftt,ry1, 1? cni^.*? kr ,   UU cm/2.5 kg 
e« 
d.   

1. RMr   10 on/2 kg 
s. ;  
a.           

New Compound teat rcaults 

O-kl cm/2 taT 

4.   Beat of forsaatloc: (ABC 1.     -lw Kg. calories at X5T., 1 ata. pressure 
Cinoietite alfnj 

I 
Page 13 
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C0KF3DEMTIAL 
Report Ho, 737 
8PEA/HS 

By Bzpariiatst Zj Cak i»i=tioo 

5.  la "TIWjSPeTaOiSrtf 
t. Hm of combnattoa (H,)   2030,   28?$ 

(at 25«\ IjO lieuU)    
7.   8|>»etftc Impulea (IBJJ cate: _______ 

_ cal/gm_ 

_eal/gm_ 

lb-a«c/n» 

M»thod 
••asmr.- "•* 

2678 Aerojet Report No, Ul7A 

3. Hrjaleal tone of wayKHwam Umii*, crj-ttiiiw» t->a, •*«.)      Fl^ne crystals 

lit.   Simple atfcroacopa aaaJyala data: 
(aryst-l sV-JJlsi) 7^. 

10. E*B.ttjrf»*<»«> -tttw*) *i"~--im/e«-s. 

11. lade- of rcfractua: (i 

(Hlere or otter Method) (m/emS. 
lain on M—into eteat any nnlqtM aatnoric jrcu «N.) 

It. Color   _____ U. Oter _Jfe__. 

14.  pH at 2S%.       6.8 (Jbtfcod nhmm QtflDD 3401 o.4, or OBB0 5968.   Indicate wthod *e*4, l.«. 
eel-eat aaTeonsraCra?XSaa \_M4.   pa Indleator neoer or to atom   jf! mater.)   IjUJ. Py.i~.-p pP 
"-fair,   sat.ii-ftterf   -ftliifclnn  in  _CBJOPB^P_MC   (iffi   Wli-an yn+.i >0  

5 

1.0 — 

UUr.rlolot Abiorptlen SpMtrai of J.2.U,7,7,10,12,U-Oct*nitro- 
U,13-dt«Eji tvldactm In Aottonltrllt 

10. MaMtoj point    206-208   TC.(jQ 

Page lU 
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,11111.. J HUP     ...H.IJL, «?*««,.,. i^w^ST **," 
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CONFIDENTIAL 
Report No. 737 
SPIA/5C 

11.   Freaking point vs. Tint Curve (Plata* a*rk tha ooardlaata* with aaala *alaaa that apply to tha 
oadar atady.) 

• 

oc 
3 

a: 

2 
F 

TIME 

».   Solubility of naw 

<0.1 

JJL 
<0.1 

5/100 ml BgO at 18*0.   

••A" "1-G=r«5^1SShr=nsr 

 ayiooniB|Oa. 

 «t 

at 

j£ 

Page 1$ 
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••••  1. 

CGMFIDIMTIAL 
Report No. 
BKA/aW 

737 

Duder ccswstsbllit* »• are considering the ability of two coocunde to be In lntlaat* contact (Mota 
OSXQ 5?58 p. 51-22) ortr a lonir period of time without edveree offsets on althar the c heal eel or physical 
oreeartles of althar aatcrlal.    Thaaa taatt el 11 probably bi» of varied extebt.    They might ba soae of 
to* following!  (a)   Standard stability t*sii.    (>)   Simla observations of exudation or separation at 
salient or accelerated teapsreture.    (e) Prepare thin abeata (.055* thick, 1* aquara) of the ;lsetlclted 
•atarlal.    Separate the Shasta with it?ioe of elaarette paper or eei-bon paper and empress the ataek lit 
a *C* clasp.    After several deys note the ol,.y collection on the oapar.      Please five reference to or 
ii-i«rlbe procedure used,    Itea 28 la to Indicate results when the coapcund la In contact elth acaa nsterl- 
al other than ethyl cellulose, nitrocellulose or rubber. 

*».   Compatibility with ethyl cellulose: 

SO. 

25.   Compatability with nitrocellulose: 

57.   Compatability with rubber: 

IS.   Compatability with 

fotysserizing properties of the sew compcaa± 
(a) By Itself   
(b) In mixtures («ith additives) 
(c)   lahlbltlnf action on polymerization of: 

Tbioksl   
Methacrylate 
Other compounds   

Availability 
&. Amount now available?       Research quantities 
b. When sas available material first prepared? 
c. Amount prepared at that time?   
d. Is large production feasible?   
e. Plant capacity in existence, lbs/day? 
f. Outline steps for a quantity production method 

ss bslssse   detasttticc sets   *s",1-si»e 
poser, ease of hydrolyala by eater, ate.    List references, reports, data books, ate. that refer to tbw 
eewpound.)       

Calculated Lead-Block Value   •    1*8        )— 
_ _    _       .        ~ _    ,   > Method of Aeroiet Keport Ho. gg- p. 6 

-ftalrmlnfad ^nistlc Mortar Value" iU'Jj 

Page 16 
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.••: i 

C^TIDENTIAL 
Report No. 73? 
SPIA/afS 

Hit* Qoottionnsirs oa 
COMPOUNDS FOR USE AS INGREDIENTS OF PROPELLANT8 AND OTHER EXPLOSIVES 

\ 

I 

* 
If 

listed below are the oharscterlstlos valoh are believed to be of laportamee in the etmdr of a 

submitted oa these forms will bo rewritten sad published by 971* la ltose-leef manual fora.    these forme 
mmf also b* meed *s mark er data ek#«td for /em* emae^imamtal studies.    Extra oopies arc available maem 
request from SKA.    Suggestions for Improvement of theae forma are i&vited*    If laanfftetss*. ssase has bsss 
provided for any ltea, attaoh separate eaeete. 

COMPOUND: N,N'-bis(3,3,3-Trinitropropyl)- 
Name oxamicE   
Empirical formula  
Structure: (ecnflfuralioa)     7 

Information submitted by: 
Activity Aerojet-General C 
Peraoa   M.g/FrMtel fflfl 
Data       1 AttBllst 5§g—Z. 

uarleton 

r      «fi UCNC^JjCCHgCHgNHg + CICCCl-b (NC^CCHgCHgN-C I    + 2(N02).jCCHgCHgNHg-HCl 

Preparation reaction's):   V  

Quantitative analysis:** by eelfht) 
Carboa 

Calculated from formula g1.T73 
By determination 99,06 

Sydrogsa 
2.26 
2.12  

»/s« Nitrogen 

25.31 

Buraiag properties(caaparsa to nitroerllnloe., under niirofan at atacopearlc pressarei) 

'Iraater?    aXomarT     residue?   ate.) 
3.   Stability and Sensitivity: plot any trapha on 

asperate t^-iX 

Name of teat 
a. Impact Sensitivity 
b. Thermal Stability 
c. Vacuum Stability 
d. Temperature of Explosion 
e. Temperature of Ignition 
'• Impact. Stability  
f.   
h.       

NOL 

NOL 

NOL 

Recommended method 

OSRD MOlp.8 

OSRD 3401 p.6 

Mseuss aethers used shea they very 
from refereneee.   Give tsaperoture used. 
(Bee ssparste sheet If neoeaoary.) 

2.5-kg weight  

T: g. hr at ToW 

Bureau of Mines.  Bull. No. 3*16.  p.   12  tZ-kg weight) 

Reference compound. 
mama or ABOVE, nm 

(deelgflatloa-rn, Tetryl. I.e.. eto.) 
New Compound test results 

». Tetrvl. 32 cm/2.5 kg 
b.  
c.    
d.  
e. 

-^      U5 cm/2.5 kg 

—tMl M/fi 

f. RPX. iQ sag te 
f.  
h.   

- :IS5 an/2 kg 

4.   Boat of formation: (o2) 4       -lUf> 
~ (iodieote slgnj 

Kg. calortes at!»%., 1 atai, pressure 

Page 17 
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.'1 v H 

COKyiDEMTl?.L 
Report No. 737 
SMA/tai 

C5 

By Experiment By Calculation 

S.   B 

ual 
ctl/in. 

.esl/gm. 

Method 

2175 Aero.let Report No. 1*17A 

oarer °* qvtoalOB (O) 

6. Haat o? coatbuatfcn (H-) 
(at 25«"-. "2° Uqafctf ' 

T.   Spactfte lmpolae i'I,p) calc 

I. Phyatea! form of comaeesdfoaeow llml*. eryetalUaa tyv, ate.)   Fine, needle-shaped 
crystals   

at- /n> 

9.   Simple mlcroecop* analyaia data: 
«C77Stsl 5«wul«ii/ 

10. DcaattytMoro aatnt*)) U692 jmfaml*.       {Mora or otbar aatho«)     fm/»mS 

11. fedas of refraetket (af?*0,) 
oa aepaFaia abaet any unique attboda you DM.) 

12. Color     White i3. Oder    None 

14.  pB at »T.        5.6 (Nathod rareranoa OWD 3401 o.4, or 090 5968.    Mloate actkp4 aao4, l.a. 
calwot ind eaaoantratlcma m*a,    pfi iadlaatar giwr or teekaas   jB aetar.)        With Belfry*" 
pH meter. 0.087 M In acetone/irater (5A volume ratio) 

I 

1 

\ 
\ 

\ 
\ 

V 

\ 1 
J.0 

s * rv 

\ 
\ 

f*"V 

1.0 

JV § 3" 
1 

D 
fit 

tfltrmvioltt Abwrptlon SpMtna <rt l.l'-*to0.3.3-Trtnltr«ninrt.l 
OjumUm In tttural 

». M.Hin, point   195-197     X. (d) 
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! 

I   i 
iSSSSSk*??* »"•*•*  •*=   :»!««• " *•*»»•  MISS 

Report No. 73"i 
£2Si *»• COKTIDIMTEAL 

11.   FrMftlng point TS. TIGM Curr« («**•• aark tto eoordintita* with ae*l« wlaw tatt apply to taa ee 
under atudy.) 

6 • 

< 
Ct 

IS! 

TIME 

32.   Solubility of Nt compels. 

JL 
ar/tOO ml HgO at 26«C. 

g/100 ml 

^JL s/ies =i 
7. 

aceTxma 
itarial 531 aa aolvaatT 

1 aaaa aatarlai aaal aa aolvaaft) 

r/iuw mi n*S at. 

        at 

    at 

.22. 

Jl 

_M£_> 

CATS 

mm- •sxr— 
wMm» ^«*> 

•n ii 11— 
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i. «^&4i.^£J'.?!3'F' 

SHBMrfM 
1—   '" Y 

CONFIDENTIAL 
Report No. 737 
SPIA/IO 

r 

30. 

Under soamata blllty we arc conainarlng the ability of two ca»pounde to be In Intli 
08TO 5758 p. 21-22) over a Ion* parted of tine without, edverae effect* on aithar the chealcel 

•ta eoataet (Mota 
phyaieal 

nropertlee of aithar aatarlal.    Thaao teata will orobably ba of varied exteeti   Tfcsy sight ba aoa* of 
tba followlngi  (a)   Stsadard eteblllt; taata.    (b)   Blade obeervatione of exudation or aeparaUco at 
••blast or accelerated teeraaratnra.    (c) Prapara thin ahaata (.025* thlrS:, la anuere) of tha plaatlelced 
aatarlal.    Separate tha ahaata with atrios of clejarette papar or carbon paper and ecapreea tba ataek la 
• "C" elewp.    Aftar eeveral days not* tha oJly collection on tha oeper.      Fleete giv rafaranea to or 
deeoribe procedure use£.    Ita» 2t la to indicate results when tha compound la In contact alto aoa* natorl* 
al other than ethyl cellulose, nitrocellulose or rucoar. 

25.   Compatabiiity with ethyl cellulose:  

St..    Compatabillty with nitrocellulose: 

17.   Compatibility with rubber: 

M.   ComofttabUltv with 

Polymerising properties of the new compound: 
(a) By Itself  
(b) la mtKhiTM (with additive*) 
(c) Inhibiting action on polymerisation of: 

Thiobol 
Metbacrylate 
Cthef compounds 

Availability 
a. Amount sow available? 
b. 
c. 
d. 
e. 
f. 

Research quantities 
When was available material first prepared? 
Amount prepared at that time?  
Is large production feasible? 
Plant capacity In existence, lbs/day? 
Outline steps for a quantity production method 

*1.    Additional Information: (iorlcity, besards, deterioration, oxygen balance, detonation rate, explesiva 
poser, ease of hydrolysis by eater, ate.   Li.I refere&eee, raporte, data booka, ate. that refer to tba 
couponed.)   ^-i————_—^^•.•^•^•..^^«^^—_~,^»M-.«•«^«—^—^»•^««•^•«««_^_ 

Calcinated  Lftari_B1rt3f" 

Cfll mil atari Ral 1155 ri-Mnrtiac 
VAV•   SZP5       ")....._. 

g Method of Aerolet Keporfc No. 512. pTTT 
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CONFIDENTIAL 
Report No. 737 
SPIA/MS 

imt* Questionnaire ee 
COMPOUHD6 FOR USE AS INGREDIENTS OF PROPELLANTS AND OTHER EXPLOSIVES 

I 

listed below mxa the characteristics shioh are believed to to of iapertaaoe to the study of a 
it solid propellents or other as*Usivss.    It le not sapee 
for every eoapesai.    For ------- 

lavestigat* that eoapevad 
exaaple, uith » eaapouad aheioaf poor 
farther,    after plaolaf rook iaforaetl 

eo have prepared or tested oa oae of these fossa, seal it to 89110 
, 8651 SssJ&taivease, Silver Sorts*, Maryland,   k* 
oraes, forward it oa a siailar fors at a later data* 

eddlMosal lafor- 
fhe laforaetl.ea 

«mii« IBOJBHAflOS  fc      -• . 
nation oa toe aaae or new eonpoands aooruea, forward it oa a s&ailar fors at a X  
saenltted oa these forsa will he reeittea aad published or IKi ia loose-leaf saaaal fess.   11MM fo 
asy also be »s„ as *er_ or data sheets ?*• y««»- eggoHnsSial etudiea.    Extra aooies are available m» 
request fros SPXA.    Suggestions for lnprovissst of these fores are invited.    Xf issaffioAest 
provide* for ear Itea, attach separate sheets. 

I 

COMPOUND:. N,N»-Dinitro-N,N»-ila(3,3,3-trinitro- 
Name    propyl) oxaalde 
Empirical formula   ^8*18^ G*>|ft 
Structure: (eoaf Iteration) 

H 0-, 

VI 

laforatatloa submitted by: 
Activity Aerojet-General Corporation 
Person   UB    TJVanVal   and L.T. Carleton 
Date       -5 A«ri«t. 1Q«tt 

r H(h        am. r ?°2 
(KO2)3CCH2CH2IM; I     -^ >   (NO2)3CCK2CH2* - 

— -* (J<oc VT 
Pritne.rmtic-1 re«/'tlon(«i;-3-J 

-a 

Preparation reactkn(s): 

1.   Quantitative analysts:** by wight) 
Carbon 

Calculated from formula 
By deter mln_tian 

18.0? 
1R..2 

Hydrogen 

1-63 

Osygsa Nitrogen 

Sag 
1.    Burning properties:(cenparad to nitrocellulose, under nitrogen at ataoapberle pressure;) 

(faster*     sleearT     reslduet   eteTT 
S.   Stability and Seneiu-tty. Met any graphs on 

asperate sheet 

Name of test 
a. Impact Sensitivity 
b. Thermal Stability 
e. Vacuum Stability 
d. Temperature of Explosion 
e. Temperature of Ignition 
'• Lppattb Stability  
E.     
h.    

Dieeuee astuoda used ehen they vary 
fron referenees.   Glee teaperatore used. 
(Use separata sheet If neoeaaary.) 

2 ,5>-kg weight  

llR  hr  at. MltPC. 

Bureau of Mines.  Bull. No. 3U6. P. Y2  (2-kg ired^FT 

Recommended method 

OSRD 3401 p.8 

Reference compound^. 
c*»c»>?-> ma AC   inoar* Ttoira naii'.aiM w  iMomi «i 

(esslgsaUoa-TlT, Tetryl, I.e., eto8) 
»•  Tetrvl.  32 CK/2.5 kg  
s,  
c.  
d.  

Ms7 Cespouni tsst results 

? cm/2 a? *fi  

5-55 crt/p 

f. RPX, ___J___JL 
267 
-0 9W/2 ta 

S*  
a.  

Beat cc formatloK (_fl) •      -90  Eg. calories at MX., 1 atm. prs__r; 
~ roarais agr 
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COWIIDgKTIAl. 

21,   FrMStaf potat T». Time CUTYC (Plata* aark tto eoordlnataa with awls «1 
oaoar atudy.) 

Report Ho. 737 
8PI&/IO 

that apply to tba e [f 

1 

• 

1 

AC 

2 
H 

»2.   Solubility o* t*w c 

<0.1 

JL 
1*5. 

TiMP 

t/100 ml H»C it »t.                                c/100 ml HjO at 

a/100 mi                    acetone                                 at 

2? 
(aaaw •atarlai *aad M aei~A) 

r/100mi                    toluene                                 ** x: 

I- 

I 
r 

r 

-ran  
%s^a"Jtt;•,• 

"^i^iiJfL ggj      M»J      •» 

nu    -c  «d ) 

— •••: rr   r'   ~   --• T-    -r- r ••     ry- -   -irr-     » 

ttr1    *t i 4 i . r • . 

I 
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COHFIDEBTIAL 
Report No. 73? 

g3 

Uarter coape lability ww tr« csnairterin*; *.h» ebiiny of v»o compounds to 
5758 p. 21-22) 

  be In intlaate contact (Mot* 
08XS 575S p. 21-22) over a Ion* parted of tine without edveree effaot.a on aitbar tha chemical or phjrfical 
nropertlee of althar aeterlal.    ?h»ee taata will ps-obably b* of varied extent.   They sight ba eoa* of 
tb* folloslnft  (a)   Stanford stability taete.    (b)   ftisple obeervatiose of exudation or separation at 
••blent or accelerated teaperatnre.    (e) Prepare thin sheets (.02$* thick, 1" square) of th* plestleised 
aaterlal.    Separate tha ahaata vlth strips sf elajaratta paper or carbon paper and eeapreea tha ataek In 
• *f« clsap.    After ae?oral <5aya nota tha oily collection on tha napar.     Plaaaa xlve reference to or 
describe oroeedura uaeri.    I tan 26 la to Indloata ratulta when tha eoaecuRd is in seatact with ecae woteri- 
al ether than ethyl eeUuloee, nltroceiiuioaa or rubbar. 

25.   Comparability with ethy 1 cellulose:    

26.   Compatablllty with nitrocellulose: 

27.   Compatibility with rubber: 

22.   Compntabtllty with 

Pofynerisiaf properties of the new compound: 
(a) By itself 
(to) In mixtures pill addltlvee) 
(c) Inhibiting action on polymerisation of: 

Thlokol   
Methacrylnte 

20. 
Other compounds 

AraUabUity 
a. Amount aow available? 
b. When was available matertaiTirst prapar. 
e, Amount prepared *t that time?   
d. Is Urge production feasible? 
a. Plant capacity in existence, lbs/day? 

Research quantities l qi 
3d7 

f. Outline steps for a quantity production method 

21.   Additional information: (toxiclty, Usar£a, deterioration, oxygon balance, detonation rate, explosive 
poser, aaaa of hydrolyele by water, ate.    Lie* references, reports, data books, ate. that rofar to tha 
eospoaad.)   _____«_.___1_______^_^_1_^^^_^_^^^__^^_________^___  

Uaiculated LeAd-BlgglT tfamg •m- 
Ga1r-.n1flt.ftd BaniHtte-ltortar Value -  vit 

lfet.hnrt  nf Aftrr.iftt Report  No.   Sl?r   p,   fl 
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CONFIDENTIAL 
Report No. 737 
SFLVafS 

*iafc 

Tmta Quast) onmln on 
COMPOUNDS FOR USE AS INGREDIENTS CF PROPELLANT8 AND JTHER EXPLOSIVES 

Hated below are in* ohuwinlitlet waloh ar* ValUiad to be of le?orta»oa la J>*» etudjr of a ooamound 
ueed a* a eeaetitueat of aolid propelleast or timmr «p!?aiv9S.    St is »t sspcsted 

oa will as available fox every ooa>ouad.   for exaapXe, witfe a oaaeomaa aaeaAif poor 
ly no* advieable te lsv*atigata *bat ooanound fartber.    After >iaelng •*«* iafoxawtioe 
laneqaaa aiak-re amrw >rmnl or *••*•« ea -on* of these ferae, seal it ia SOLI? 
ACtfCT, unfm, S631 Georgia ITOM, Silver Spring, Mar/lead,    as additional iafor- 
*v ooaDouada aeornea. f&ward it on a alailar few at s later data,    fhe iafomatloa 

atabll 

MOKtiiit'liroaMAflOJI ACfctcf, AW/jS&rwai GeorgiaITIMO, Silver Spring. Marylead.    ds additional later. 
nation oa the aaaa or aav ooapoende aeoruea, fcward it oa a alailar few at s later data,    fbe lnfomatloa 
tubsdtted oa theae feme will be rewritten and published by STU ia loe»#-leaf oemaZ fern,    faeee foa 
aar alas a* used aa work or data sheets for your axparlaamtal tAvAit   ,    •»*«» ee?ie« a*e available a»n 
reqaoet frea SPXA.    SuggeaiioBa for lanroveaeat of taaaa fona aro is*it*£, 
provided for aay itea, attach aaparata sheets. 

». aanlcr  arm ave> 
Zf Insufficient kes aaaa 

COMPOUND: l,l»l,5,8,8-Hexanitro-3-oxaJi-ketc- 
NaiM  5-aza-nonane„ .. _ 
Empirical formula  jgggTgffi 
Structure: (eonfijraratlon}      yil 

uaormaiiua iasninaa uy; 
Activity Aerojet-General Corporation 
Person    it w    TVanVol   and  LX   fl«r1ft+.OT, 
Data        DGB55 I*** 

P2 NO, 
I  2 

H HNO3 
NO, 
I 

NO, 

^CCHgCHgNCO + HOCHgCCNOg)   a Cr^CCr^CHsNCOgCI^cCNO^ fcCHjCCHgCEgSCOgCiL^CClK^ 
'I 
NO, 

2     Preparation reacUon(s): 

'I 
NO NO, VII 

Quantitative •aalyalcC* by wirht) 
Carbon 

Calculated from formula   20.2$ 
By determination 20."* 

Hydrogen 
2.19 
2.21 

Oxygen Nitrogen 
23.62 

"TOT- 
2.    Burning properties: (coapered to nitrocellulose, undor altrafoa at ataoapharlc praaanrai) 

(faaUrf     eleeerf     raaieaaf~ateT 
S.   Stability and Sensitivity: not any grapes on 

aeparete abaat 

Name of teat 
a. Impact Sensitivity 
b. Thermal Stability 
c. Vacuum Stability 
d. Temperature of Explosion 
e. Temperature of Ignition 
f.  
t•   
h.  

NOL 

NOL 

NOL 

Recommended method 
XBBLT&&R 
3SRD340ip.S 
XWHUlHKiJP 
OSBD 3401 p.6 
TBBB3EXJ3B; 

Maeuaa aathoda used ebon they vary 
froa refereoeea.   Civ* taaparatur* 
(Vee aaparata abaat If aaoaaaary.) 

2.5>-kg weight 

L\± hr at IOOOC 

ovoiti xe r»» iBfw» Tf«r« i 
Reference c ompound_ 

b. 
c. 
d. 
e. 
f. 
f- 
b. 

(daalanattoa TaT, Tatryl, I.C., ato.) 
Tetrvl.   32 em/2.5 kg  

New CompOUBd 1 

lg cm/2„g kg.  

0-^0 cc/g 

Heat of formation: f tJt) • _     -132 Kg. calorie* at MX., I ata. pressure 
(ineieate elgaj 
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By IxptrlaMM By Calculation 

8. East of coiabustlon 
(at 25«R. B20 

-20QL 

cai/gm. 

.cal/gts 

Msthod 

..? 

2032 Aeroiet Report No. Ul7l 

Specific iajpalae (1^ cafc: as-sac/ib _ _ 

I.  Ptiys}ctaforKiii30iopo«HMi(*l«ooua linuir, crystalline type, sts.)      Crnwa+.tt'mTMi mn^A 

Slmpis microscope analysis date: 
(crystal eiottss) 

iG. DsejHf^Sssre astheo} 1T7^   fi/rmi (Store or oibar Bttnooj fHi/cmS. 

il. 
/jirw)   twrelein on HnnU abMt »ny unlqw Mthoda you «M.) 

14.  pfltllSt. U.5 
solvast a 

With BeckiMn rJT meter.  0-0091 It In acetoneAwtar (Sfl Toluna ratirO 

  (•athoi rsferane* QtflD 3401 o.», or 0SKD 5966.   Indloata put hod «*•«, i.o. 
eslvast oaT TnV* UM^.   <* Saliostor mmr or BsekssB   BB attar.)   (A*fT*>aa4nq -rapAAly} 

1 
i 

1 i 
i 

M 

N 
s 

J.O 

1 
1 

1.0 

* r- H JT— Hi a— Sit 
X, t|i 

HUml»l*t Absorption SpMtma at 1,1.1, ?,f,»-n«i«hltr».J-oji»- 
u-k»to-H-4t»*-nonaiM In Ethanol 

». Mslttagpotrt   107-108     t?. 
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coKnbSsrnAL 
SI.   Froostaf point. r«r Tim* CWITS: (F1MM Mrk th» eesrtintM wttt 

uaS-r study.) 

Report Ho# 737 
spwi/iiS 

il* VB1«M that apply to ihc 

• 

at 

a? 
2 

1  
TIME 

32.   SclsbUity of atw compound: 

^.0.1  f /100 ml HjO at *VC. 

id/) 

JJL 

 f/109 ml 3^8 at 

g/106 ml _^ aceJUDfi _____ , •* 
(25 mn5E3 5M M mwSSf 

VlOOml tolxiww          at 
(B»M __t*rl*l Mod ft* •alwmt) 

* 

2«J X 

_. v 

___&: 

*tSy mffl 

• 
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vamm -~- 

fv-   ^^ 

:WfTn>«MTUL 
Report No. ?37 
9PIA/H9 

Oncer coerce tab! 11 ty we ere eonelderlne the ability of two compounds to be In Intlaate contact (Sot* 
08RD 5?5B p. 71-22) orer a Ion* period of tin* without adverse affects on either th# ahealesl or physical 
nroperties of either seterlel.   Theae teata will probably be of varied exteat.   Vbay eight be sow* of 
the following! (a)   Standard stability teata.    (b)   Slaols observations of «„dotloo or separation at 
••blent or «cc.wr»tw teapvratnre.    (c) Prepare thin sheets (.035* thick, 1" square) of the pLsstlelsed 
mterlal.   Separate the aheeta with striae of cigarette paper or carbon paper and eoapreas the etaes ia 
a "C" elaajo.    After several daya note the oily collection on the oapar.     Please five reference to or 
describe orooedura uaed.    Xtea 28 la to iadiest* results when the eoaeeund is In contact with sow* —iteri- 
•1 other than ethyl cellulose, nitrocellulose or rubber. 

«.   Compatabiltty with ethyl cellulose: 

89. 

18.   Compatabiltty with nitrocellulose: 

37.   Compatabiltty with rubber: 

18.    Cotnpatabtllty with 

Polymerising properties of the new compound: 
(a) By itself  
(b) In mixtures ("lth additives)  _____—~. 
(c) Inhibiting action on polymerlintion of: 

Thlokol 
Methacrylate 

30. 
Other compounds 

Availability 
n. Amount now available ? Rj_ae___ 

When was arailable material first prepared 
Amount prepared at that time? 
Is large production feasible ? 

b. 
e. 
d. .   . 
e. Plant capacity in <_tstance, lbs/day? ___^_^ 
f. Outline steps for a quantity production method 

cuantitl. £S_ 

31. Additional information: (tealelty, besarde, deterioration, oxygen balance, relocation rote, exploit** 
power, MM of hydrolysis by water, ate.   List referoaoee, reports, data boohs, ete„ that refer to the 
ooapottao.) . 

n»1W.1at.prf   T/i»ri-B1^V Vslno     •      fg5 

nmrana-ad Ballistic-Mortar VaUia - JUU 
9 w~ a rrr. at~ aT/:T~77s n m; ~n~~: v j npjut v 

it 
. P. B 
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fleta QtteetJonnelre en 
COMPOUNDS FOR USE AS IMGREDI5NTS OF PRQPELLANTS AMD OTHER EXPLOSIVES 

i-=i=ii-= s= «aess TCT—9 w.«i   na mniim ana puoiiaaeo.  07 »ri»  in iw»«-twu  — am   JW».    JMW »»I« 
any also be uaad «s »si or defca sharka f&r y«n* tntHMMU rtudiee.    Zsfere •epics an available •?«* 
sees***. *res «?!»,    S»ss*^ii«ma fey iapreveaeat of these fcrss are Isvited.    Xf iasuzfieicn* spaos bas ! 

P- prcTided for esgr itea, attmoa separate aheete* 

COMPOUND: 1* 1* 1* 5# 7 s 9, 9-Heptanitro-3-oxa-U-keto- 

Acttrtt* Aerojet-General Corporation 
Name  5.7-dlaza-decane Information submitted by: 
Impirt'sJ 15555    3p§5g52 Acttrtty Aerojet-Genei  
8t?nieture: (configuration)      trr-Tr Person   HJP,  TVanlfPl   gnH   T..T.   Oftrlptnr, 

oats      t August 1SS3 _ 

ft ft ft ft? HNO3        ft ft ft 

io0 Ao9 
3 NO2 

'     Preparation reactions):   .        f  VUI 

1.   Quantitative snalysisKS 07 ealght) 
Carbon Hydrogen Oxygen Nitron 

Calculated from formula     1.7,69 1 ,91              26.53 
Bydetermin.ua.                   J3l08 1 gg              26.56 

I.    Burning properties: (canparad to aitraeaUvloeo, under nitrogen at etaeapfisric preasuFs:) 

(raatert     alowerT     reoHeff   ate"! 
S.   Stability sad Sensltrrlty: plot any graphs on Diacoea aethods need eban they aery 

eaparete ebaet froa raforaneao.    Give teaperatur* used, 
(Gee eaparete sheet If aaoaseary.) 

Name of tost Recommended method 
a. Impact Senstttvlty NOL BBBMK 2 .5-kg weight  
b. Thermal StabUlty OBRD S401 p.8  
c. V»ca«im Stability NOL        jSSBSXSSJODi )|fl br n». -|nnOf!  
d. Temperature of Ernloaioo OSRD 84010.6   
e. Temperature of lenltloo        NOL        mUJUWCft  
f.        

a. 

ABOY* T1*T* 
Reference compound  New Compound tost results 

(dB-ijontion-TW, Tatryl, a.C, ete.) 
a. JEgfryl,  32 m/? S VE ifl rm/g.t? to  

«• ZI  .  -    1.01 S3 
d.  
•.      P19°C 
••   
f- _ 
a.   ~~ 

4.   Beat of formation: (&H) •        -118 Kf. calorlau at WC., 1 atm. pressure 
~ (lneleata iTjil 
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\ 

i/atn 

CGff?!DK»,Tt». L 

By Experiment By CVicutaUon 

JZSS. 

 e&i/g m _ 

 CAl/fB. 1798 

9.   snare? at explosion (Q) 
Tttriior. r2o uqvieT — 

•• Meas s£ e«as&hiadtga (E-) __ 
(at 25*:. HjO iiqtusT "~"*" 

T.   Specific impulse (lap) eale: 

I.  Physical form of compoundirlaeou Unulrf, entail!na typa, ate.)      Flakr BBBJjS&fl 

Report No. 737 
spiA/ta 

Method 
i,jjiit>triiiii'f'g"w*'    t»)f U 

Aero.let Report No. Ll7A 

Eb-eee/Ib 

••   Simple mteraeeope analysis data: 
(«i7atel •>.»»•} 

10. Deaslty4s*on> -atherf) 1 _7O0 Mm/cm*.       (Mlere or othar aathod)    r 
^wj^   rfeulale en *enarata ••»••* any c-i^s Baths* 

11. Index of retracttox (af^*) 

14. pHatSSt:. IS 

•eparato ••«••«• any 
1*. Color     White 

.^gm/cmS. 
yoo ess. 

19. Odor     None 

_             (aathod rafereisea OtOD 3*01 s.4, or OS© 5968.   Indict* Bathed seed, i.e. 
aolvoat aao WBBBBeTBea oaad.   pfl lndiaator oniar or BerHr—iti   at awtor.)    [Haffita^ny CflgLtfljE) 

With BenViwm pH mwt«r.   0.0091 V In acntnna/eatar ('-.'A •i.mw» THTM,-,)  

• 

sJ 1 j 
5.0 

\ i 

N k 
\ 
\ 
> V, 

'~.o \ 
X 

V 
\ v 

V. 

w  3.0 
if 

2.0 

..» 

L-? \s- L-} B- Hi 9 
42 

tfUrmflol.t Ab.orirt.lon Snoot run of 1,1,1.5.'. 9, V-ltopUnltro 
•lnto-5,?^U*a-4MMM in Uathinol 

28. SSvJMBf point: 
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11.    F: asalag Hoiut •». Time CUTTK (PIMM MI* MM «oor41»««s «tih stale valsaa tfcat a?plr to lb* e< 

""""l 1 

0 • 

•3 

r    i 

5s: 
2 
£ 

TIME 

12.   SoMMltty of aav c 

JZfi_ 

.°*L 

g/100 ml B|0 at »X. 

i/190 ml     ieatona, . -p. 
(MM 5MM3 59 5 Swat) 

g/100 mi tnlyfrnfl 

g/100 •UBjWM 

rss ,«a& g anan at 25 *. 

Tsao  
SiiiiWffSX- 

•=• 

• «hf tt ritfMl 

«ar H<I 
- IKM IITI • 

«* <x     i  cc 

X 
LSJ 11  -L 

•4 

vm 
TTT 

B 
ffl 

J5 
u 

M hid^W 
I OF 

WM mm M a* 
^.TI.TI iilii.iiffi 11."     • •• J • • ZC • • I • '    '    ' • • 1 • • I     '     ' • .. 1 . 1 1 

-itoi 

: 
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r coatee teMUtT •• <xi-« eorairteriiif the ability of t»o ccamainda to bo IK tntlaate contact (Not* 
5758 p. 21-22} over s lima? pwrisa of vine without edrwrsc afreets on eltbor the cheat c« A sr pnyalcal 

Toder 
USTO 
woperties of either settrlcl.    Theeo toata will prsbabiy bo of varied extent.    Tbey sight be ao>e of 
the lol'owingt  (a)   Sisncterd etabllity toata.    (b)   Bimol» obeervatlens of exudation er separation el 
•1*lent or accelerated tesperatnm,    (e) Prepare thin aheota (.025* thick, 1" square) ef the plaatielaed 
witerlal.    separate the eheeta with atrloa of cigarette paper or carbon paper and eospreee the ataek ID 
• "»;* eisap.    After eeversl deys not* the oily collection on the oapar.      Pieaee rive reference to or 
dxssrlbe sressdara ss«£.    Itss 98 is «e iadieete rwettlta when the coeoouno ie in contact aith aeaa* weieri- 
al other than ethyl cellulose, nitrocellulose or rubber, 

25.   Coannatsbtiit; with mih;i cellulose:  

16.   Compembility with nitrocellulose 

17.   Compttability with rubber. 

U.   Compatabillty with. 

Polymerising properties of the new compound: 
(a) By itself         
(b) In mixtures (»Uh aMitivea) 
(c) InbJbitintf action on polymerisation of; 

Thlokol   
Methacrylate 
Other compounds 

SO.   Availability 
a. Amount now available? Research quantities 
b. When was available material first prepared? 
c. Amount prepared at that time?  
d. is iarge production feasible? 
e. Plant capacity in exlstance, lbs/day? 
f. Outline steps for a quantity production method 

*1.   Additional information: (tesleS.ty, asset*., deterioration, oxygen balance, detonation rate, explosive 
poser, ease of hydrolysis by aster, ate.    List reference*, reporto, date books, <»4e. that refer to the 
eoapousd.)   .  

£SfflZEIS3 idfflrt-mnr.K Yalufi   -   IS 
LaSE53253 BIgaE3-Saf53-iZ Vn1"« 2=3 Xtet.hnri   nf Am»njft+. Wapm-t.  fifo,   gjg   p~H 
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