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ABSTRACT 
. . 

P re l im ina ry  process development t o  e s t a b l i s h  a  procedure f o r  r e c y c l i n g  
RX-03-BB f rom machine c u t t i n g s  was begun. An acetone precipitation 
process fo l l owed  by p e l l e t i z i n g  w i t h  TF Freon i n  the  3 0 - l i t r e  r e a c t o r  
appears t o  y i e l d  a  PBX w?th acceptable phys ica l  p roper t ies .  

Process development work on a  l a r g e  sca le  i n  the  3 0 0 - ~ a l l o n  k e t t l e  was.,  *. 
cont inued. LLL B8 was made i n . - a  s i n g l e  l 'arge 340 kg batch and subsequently . .  

. . reworked t o  improve t e n s i  l e  p roper t i es .  LLL B9 was made i n  5  's'ub- 
batches and blended i n t o  a  490 . . kg l o t .  . . It i s  being evaluated f o r  p h y s i c a l  
p r o p e r t i e s  . . . 

A  45.4 kg batch  con ta in ing  5% Kel-F 800, RX-03-AU, wh ich  i s  s i m i l a r  t o  
LASL's X-0290 fo rmu la t i on  has been tested. . . 

The l i m i t e d  a v a i l a b i l i t y  and the  h i g h  c o s t  o f  TATB powder makes i t  
d e s i r a b l e  t o  r e c l a i m  a l l  ma te r ia l  possib le.  Therefore, a program t o  
develop a  processing technique which w i l l  y i e l d  s a t i s f a c t o r y  phys ica l  
p r o p e r t i e s  us ing  recyc led  ma te r ia l  was i n i t i a t e d .  

Three o f  t he  f o u r  batches made i n  the  3 0 - l i t r e  r e a c t o r  l i s t e d  i n  the  
f i r s t  p a r t  o f  Table I were made using recyc led RX-03-BB machine cu t t i ngs .  
The t e n s i l e  and compression curves are  shown i n  Figs. 1 and 2, and Figs. 
3  and 4  con ta in  photographs o f  broken t e s t  specimens. Batch No. 5300-04 
g ives  an i n d i c a t i o n  o f  t h e  physical  p roper t i es  o f  recyc led ma te r ia l ,  
processed by t h e  standard s l u r r y  process. As shown, t e n s i l e  p roper t i es  - a 
a re  except iona l ;  however, compression s t r a i n  i s  low and breakage occurs 
between granule boundaries, which i s  n o t  des i rab le .  For batches 5302 
and 5304-03, recyc led  machine c u t t i n g s  were mixed w i t h  acetone t o  
d i s s o l v e  the  Kel-F and subsequently p r e c i p i t a t e d  i n t o  water. Batch 5302 
was c a r r i e d  one s tep f u r t h e r ,  i .e .  a  small amount o f  TF Freon was added 
f o r  p e l l e t i z a t i o n .  M a t e r i a l  as p r e c i p i t a t e d  from the  acetone i s  q u i t e  
dus ty  a f t e r  d ry ing ,  w h i l e  the  p e l l e t i z a t i o n  e l im inates  the  dust  and 
s i m p l i f i e s  handl ing.  Physical  p roper t i es  o f  both these batches were 
s i m i l a r  and reasonably good. Apparent ly the  a d d i t i o n a l  pel  l e t i z a t i o n  
s tep does n o t  degrade phys ica l  p roper t i es .  Breakage, as shown, i s  
un i fo rm across the  specimens, The o the r  3 0 - l i t r e  reac to r  batch, No. 
5293, used new TATB (LLL B6) and was made by the  s l u r r y  process using TF 
Freon as the  so l ven t  f o r  t h e  lacquer ins tead o f  t he  MIBK/NBA combination 
which i s  normal ly  used. Based on t h e  low s t r a i n  obta ined on the  com- 
press ion t e s t ,  t he  TF Freon appears t o  o f f e r  no r e a l  advantage as a  
s o l v e n t  f o r  t h e  s l u r r y  process. 

Batch 5240, formulated from LLL B8 TATB,.was an at tempt to -produce a  
l a r g e  340 kg l o t  of RX-03-BB i n  a  s i n g l e  batch i n  the  300-gal lon ket t le ; .  
Th is  l a r g e  sca le  experiment u t i l i z e d  a  we t t i ng  agent and a d i f f e r e n t  . ,  



s l u r r y  procedure f o r  producing l a r g e  LLL blends. .Tensi le  p rope r t i es  
were low as shown i n  F ig.  5 'and the  batch was subsequently reworked by 
, the standard process u'si,ng smal le r  batch s izes  be fore  b lend ing  i n t o  the  
l a r g e  l o t ,  No. 5300-02. Compression data a re  shown i n  F ig.  6 w i t h  
broken specimens shown i n  Fig. 7. 

LLL B9 batch, No. 5315-04, was made i n  98.1 k g  sub-batches. D i f f i c u l t y .  
was encountered w h i l e  making the  18.1 kg press ing  f o r  phys ica l  pro-  
perties-the c y c l e  was i nterrupted-therefore, another p ress ing  (3.4 kg) 
was made. The phys ica l  p rope r t i es  r e s u l t s  (F igs.  8 and 9 )  i n d i c a t e  t h a t  
the  i n t e r r u p t e d  c y c l e  on the  18.1 kg press ing  d i d  n o t  a f f e c t  t he  pro- 
p e r t i e s  and t h a t  t he re  i s  l i t t l e  d i f ference i n  p rope r t i es  f o r  specimens 
made,from the  d i f f e r e n t  s i z e  pressi,ngs. Only one each broken specimen 
f o r  t he  t e n s i l e  and compression t e s t s  i s  shown i n  F ig.  10 s ince  they a re  
rep resen ta t i ve  o f  both s i z e  pressings. 

A 45.4 kg fo rmu la t i on  o f  RX-03-AU was repor ted  made l a s t  quar te r .  This 
i s  a 5% Kel-F 800 fo rmu la t i on  s i m i l a r  t o  t he  LASL X-0290 fo rmula t ion .  
S t ress -s t ra in  curves of the  RX-03-AU a re  shown i n  F igs.  11 and 12 and 
broken specimens a r e  shown i n  F ig.  13. 

FUTURE WORK; COMMENTS; CONCLUSIONS 

Considering a l l  of t h e  l a r g e  LLL PBX blends, the  successive t rend  has 
been f o r  a con t i nua l  improvement i n  phys ica l  p roper t ies .  An area which 
i s  being i nves t i ga ted  i s  the  procedure f o r  b lend ing  t h e  l a r g e  l o t s .  An 
experimental  program has begun on a smal l  sca le  t o  e s t a b l i s h  ac tua l  
b lending l i m i t s  f o r  the  wet b lend ing  process. 

TATB PBX can be recyc led  by the  acetone p r e c i p i t a t i o n  process t o  y i e l d  
a ma te r i a l  w i t h  adequate phys ica l  p roper t ies .  This  program w i l l  be 
enlarged t o  evaluate o ther  so lvents  fo r  p e l l e t i z i n g  the  ma te r ia l  and 
scaled t o  inc lude l a r g e  45 kg batches i n  the  300-gal lon k e t t l e .  



Batch 
No. 

Table I .  RX-03-BB TATB/7.5% Kel-F 800 PBX - Physical S t rength  

Descri   ti on 

Batch Pressing Physical P rope r t i e s  
W t .  W t .  Compressionc Tensi 1 ea 

Vessel (kg) (kg) ( p s i )  (MPa) S t r a i n  ( p s i )  (MPa) S t r a i n  

5293 S lu r ry  Process with TF Freon 30 Li t r e  3.6 
L L L  B6 TATB (3.6 kg Batch) 

5300-04 Standard Sl urry Process 3 0 L i t r e  1.8 3.4 3919 27.02 1.04 1 5 0 0 ~  1 0 . 3 0 ~  0.23 
Recycled PBX ( 2  ea 
1.8 kg Batches) 

5304-03 Acetone ~ r e c i  pi t a t i o n  
Recycled PBX 
( 2  ea 1.8 kg Batches) 

5302 AcetoneITF Freon Pel l e t i  zing 30 Li t r e  3.6 3.4 3534 24.36 4.53 1342 9.25 0.16 
Recycled PBX 

. (3.6 kg Batch) 

5240 LLL 88 300 Gal 340.0 3.4 2497' 17.20 5.45 720 4.96 0.09 

18.1 5300-02 LLL B8 Reworked 300Gal  77.7 2563 . 1 7 . 6 7  6.60 1187 8.19 0.28 

5315-04 L L L  B 9 - O f f  C y c l e p r e s s i n g  300Gal  98.1 18.1 2684 1 8 . 5 0 ,  6.85 1078 7.40 0.18 

5315-04 L L L  B9 300 Gal 98.1 3.4 2645 18.24 7.50 1 0 3 5 ~  7 . 1 3 ~  0.18 

5246 RX-03-AU (5% Kel-F 800) 300 Gal 45.4 3.4 2362 16.29 4.70 978 , 6.74 0.20 

a Tes t  Terminated - Breakage' i n  End Cap - Actual  s t r e n g t h  Equal t o  OP. Grea ter  Than Shown. 

b ~ r e a k a g e  a t  t h e  beginning of t he  ~ c i d i v s  Sect ion.  
C Compression - 0.001 m/sec cons tant  crosshead speed. 

d ~ e n s i  l e  - 0.002 m/sec cons tan t  crosshead speed. 



NO. 5304-03 
Acetone 
Recycled PBX 
3.6 kg Batch 
(See footnote i n  Table 

..--.--...-I . . . . - " a ,  

Recycled PBX 
3.6 kg Batch 

No. 5293 
Slurry/TF Freon 
LLL 66 TATB 
3.6 kg Batch 

Recycled PBX 
1.8 kg Batch 
(See footnote i n  
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Table I) 

Fig. 1. Tensile Test - RX-03-BB, 30-Litre. Reactor 
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Fig. 2. Tens i l e  Tes+ - RX-03-BB, 3 0 - L i t r e  Reactor 



Compression 

No. 5293 - S l u r r y 1  
TF Freon LLL B6 TATB - 
a& kg Batch 

NO. MUU-u4 branaara 
S lu r ry  Process Recycled 
PBX - 1.8 kg Batch 

F i g .  3 .  RX-03-BB Broken Test  Specimens (30-L i  t r e  Reactor)  
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Fig. 5. Tensile Test LLL, 88, RX-03-BB 
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Fig.  6. Compression Test - LLL B8, RX-03-BB 



Compression 

No. 5240 - 340 kg Batch No. 5300-02, Reworked - 
77.7 kg Batch 

Fig. 7. RX-03-BB Broken Test S p c t l r ~ s  (LLL 88) 
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Fig. 8. Tensile Test - LLL 89, RX-03-BB 
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Fig. 9. Compression Test - LLL B9, RX-03-B5 



Compression 

No. 5315-04 - 3.4 kg (7-1/2 lb) Pressing 

Fig . 10. RX-03-0B taralien Test Specf mns UL' B9 
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Fig. 12. Compression Tests - RX-03-AU, 5% Kel-F 800, No. 5246 
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