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luirtJrl ProaressRepolt R2. a

Birmingham Ordnanoe Contract DA-01-009-ORD-1023(Z), Part 1,

entitled "A Study of the Decomposition Mechanism of Anmonium

Perchlorate".

For the period: 1 Oct. 1964 - 1 Zan. 1985.

1. During the period of this report qjw-efforts continued with

the making of differential thermal analysis (IXPA) rims at

various heating rates on ammonium perchlorate (AP) Samples,

where the samples were of various particle size, shape and

either pure or contained selected additives.

A total of eric huadr nd i--,ht- DTA plots were made either

on new specimens or for rechecking values recorded in Quarterly

Report No. 2. Certain of these DTA runs were made with the

sample W etre pressure of nitrogen gas to minimize the sublimation

tendehicy of the AP.

2. (The experimental techniques and equipmeni used were the same

as described in ou previous report, except that wVb-on

very fine glass beads vi th the AP material. By using a smaller

AP sample, the heat changes of the sample reaction do not

Influence the results as markedly and hence allow the temperature

measuring devices to more accurately indicate the true

temperature being experienced by the sample.

Glass beads were selected for the diluting of the material

since they are non-conductors for electrons and should show no

catalytic influence on the AP decomposition. In all cases we

mixed the AP and glass beads in a 1:3 weight ratio.

The glass beads were Sign Beads, type 832A, Size B, wide

angle and manufactured by Flex-O-Lite Manufacturing Company

of St. Louis, Missouri.
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Befora being uso the Slas3 bead. vcre washed with 3 normel

hydrochloxic auld aoluticzn rinsod witli distilled wster And oven

dried at 105 degrees C.

A DTA run on the glazz beads alone vs. tho almdwm raference

indicated that they undervent no chansge over the 25 to 450 degroes

C. temperatire range that could product exo- or endc-thermic peako

on the DTA plot,

3. Som of the results raported in Quarterly Repct No. 2 were

based upcn too few doterminations. In order to incroase the

reliability of the ealculations, the following runs vero madej

consquently, the following data should be added to:

(A). Table IX of Qarterly Roport -No 2

Sample No. Suplowte Pea T(OC) Rato Rate/1-)

2-29-1 0.1975 248.9 2.11 -.1.769
2-29-2 .2011 255.1 4.16 -1 o1W
2-30-2 .2034 256.8 10.30 -10.213
2-31-3 .2006 254o0 10.13 -10.219
2-32-1 199 258.7 9.87 -10.263

(B). Table X om 2 W.euBsort ft.2

simp, No. smle Wt. Peak T(OC) Rate ln(t/be)

2-31-2 092M06 311.0 9.63 -104.75
2..2-]. .109 318.7 9.36 -mo.no
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(0). Table of quarterly ReDot No. 2

Sample No. Sample Vt. Peak T(OC) Rte lr(Rate/T2)

eeoc mc ec~ae BeOeeio no eeoc1m eoflDe - - e n C C ~ CO n .c e ne e ~ Se

2-29-1 0.1975 439.3 2.13 -12.380
2-29-2 .2011 459.9 3.83 -3-1,851
2-30..2 .2034 462.2 8.84 -11.044
2-51-3 .2006 453.5 10.00 -10.874
2- 2-1 .989 458.0 8.15 -11.091
2-33-1 .1968 443.0 2.25 -12.336

(D). Table X11 of luarterlv Reort- No. 2

Sample No. Samplo Wt. Peak T(OC) Rat. iCRate/T,)

-------------------ee. mea ec. ne ------ e---------e--------

2-30-1 0.2017 242.4 2.5 ' -11.737
2-31-1 .2005' 24e.9 4.47 -11.021
2-51-2 .2014 207.7 9.87 -10.300

(E), Table XIII of uarterly Reort No. 2

Sample No. Sample Wt. -Peak T(°O) Rate ln(Rate/Ti)

-- - -- - -- - - Mnc -- - -- --e- - -----------e n ~cCeen~ e ---------

2-ZI-2 0.2014 327,1 8.99 -10.601

4. Erratum.

In Table XIII of luarterly Report No. 2 the peak temperature

for sample 2-25-2 should read 304.5 vice 543.0. The remaining

terms in this horizontal line should be ohanged to OK a 577.7;

, x 1r 5  3. 4; Rate/TM x 105 1.280; /TP x 103 1,"28;

n(ateVi) -11.270.
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5. In Table MIX of 'ruarterly Report No. 2 for smple -

Pine AP, peak No. 2, the slope hae been computed to be

-15.84 x 10 and the activation energy therefore is

0.48 koal./mole.

6. In order to minimize the tendency of the AP sample to

sublime from the hot tD the cooler portion of the sample

tube, DTA determinations were conducted under a nitrogen

atmosphere where the pressure was maintained at 60 mm, of

Ng in excess of atmospheric pressure.

The DTA plots showed three peaks. Peak 1 is the

endotherm associated with the change in crystal structure.

Peak 2 and 4 (we use 4 instead of 3 for designating this

peak so as to indicate that is is the same peak so nutulered

on the DTA plots run against ail pressure and shown in

Fig. 4 of .uarterly Report No. 2) are the low and high

temperature exotherms.

In the following tables are recorded the results

of these runs and the last table sunmarizeZ the slope of

the curves plotted from these dknta as well as the calculated

activation energies.

Hteriel - rine AP; Peak No. 1

Sample No. Sample Tit. Peak T(°C) Rate 2!.Cate/Tm}

2-40-2 0.2010 247.8 4.47 -11.014
2-41-1 .2014 246.6 2.34 -11.657
2-41-2 .2034 26117 10.10 -10.274
2-61-1 .1989 244.2 2.10 -11.756
2-62-1 257.2 9.20 -10.528
2- .2200 4.20 -11.089
2-2.20



Table 6-2

I'terial - Fine AP; Peak No. 2

Sample No. Sample 11t. 4 Poak T( 0c) Rate In(RstfiTM;

2-40-2 0.2010 298.7 - 432-41-2 0.2034 330.9 1.43 0
2-82-2 0.1989 510,I 2.00 .0442-62-2 0.2006 318.8 9.80 42.0;0

"'able 6-.

Material -, Fine AP; Pak o. 4

Sample No. Sample \!,t. Peek T(O0) Rato 'at'iT2)

2-40-2 0.2010 443 .0 47. ,
2-41-1 0.2019 430,2 3.13 12.35)
2-41-2 0.2034 479.0 eO -' ".7

61-1 0.1989 420.6 2.-10 i.34
2-62- 0.2006 459.8 11.00 --ic703
2-62-2 0.2003 443.8 4.20 15

Table 8-4

Material - Medium AP; Peak 1o. 1

Sample No. Sample Wt. Peak "f (OC) Rate ln(late/T )

-.e o----------------------------------------------------------- -

2-42-1 0.2002 241A 2.2 1I .c 85
2-42-2 0.2004 245.8 4I2 -11.06'
2-42-3 0.2015 258.7 11.70 -10.094
2-60-3 0.2024 253.5 4.00 -11.1U
2.61-2 0.2047 252.10 2.20 1J,'40
2-6Z-1 0.2005 250.5 10.00 -10.200



Tinblo- 0.4)

Sample No. Sample Wt. Peek (°)) Rate 1n('T.t3/Tm)

9-42-2 0.2004 293.0 4.1. -11, .26 4
2-42-5 0.2015 318.0 8.72, -10.5VI 9
2-80-Z 0,2024 310.1 4.10 -11 ,2
2-61-2 0.2047 Z15.2 2.00 -12.001
2-83-1 0.2005 313.0 9.4A0-,0,506

Table 6-6

Eaterial - edium AP; Peak No. 4

Sample No. Sample Wt. Peek T(°C) R t .1r'.£atc/To

2-42-1 0.8002 4i-'L- ".JA"
2-42-.2 0.2004 441.1 3.-.,
2-42-3 0.2015 456.8 10.418 10 3.2,
2-60-3 0.2024 458.8 4.10 -!.M9?O
2-1-2 0.2047 1139. 3 1 f -1 11. ,50
2-63-10.2005 446.3 8.70 -10395

Table 6-7

Material - Ooarne AP; Peak No. 1

Sample No. Sample Wt. Peak (00) liate In |Rat q/T2)

-- - - - - - - -- - - - - --- -- - - w ------------

2-44-1 0.2023 248.9 2.20 -11.727
2-45-1 0.2005 263.4 5.95 -11.2)0
9-45-2 0.2007 254.3 10.50 -10.135
2-59-5 0.2006 250.1 4.30 -11.00
2.60-1 0.203i 248.2 2.20 -11.7Z5
2-60.-2 0.2013 254.4 10.50 -10.135
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Table 6-8

Material - Coarse AP; Peak No.2

Sample No. Sample Wt. Peak T(00) Rate 1n(Rate/TPm )

2-45-2 0.2007 317.2 9.00 -10.584
2-45-1 0.2003 529.3 4,04. -11.408
2-59-3 0.2005 296.8 4 .!0 -11.2 70
2-60-1 0.2031 303.8 2.10 -11.950
2-80-2 0.2013 5114.8 8.90 -10.300

Table 6-9

Material - Coarse AP; Peak 'o. 4

Sample No. Samplo V-t. Peak T(0 C) Rato ln(Rate/T 2 )

2-44-1 0.2023 4.39.3 2.12 -1 2.65
2-45-2 0.2007 451.2 9.13 -10.9609
2-45-1 0.2005 472.7 4.07 -1.8.
2-59-3 0.2006 458.0 410 -11.178
2-60-1 0.2031 435.5 1.90 -)i .456
2-60-2 0.2013 1.47.5 9.20 -i( .v4



Summary of fine, medium and coarse A ' A

presswue and the computed activatl-on ene.;:L5.

Sample Peak No. c

Fine AP . (..

"ine AP .

Fine AP 16 9. "

Iedium A.P 2.

C oa ro a? e k"P

Coarse AP 1

Coarse AP .

7. The m:;nimum size of sa1le holic: :,at -, 3 a- t 1

to constr.:.et and employ (pict,:rcd a,- Yi-. 3 . :.3.r'y

Report No. 2) required . 200 r ox .0 oif

AP to ade, ustelv cover the therroeoupe so tA. it o011d

give sensible voltage values of . ;'.thin the !xl'.s of

arplifica'.ion of our e-uipment.

It w.s felt that the heat liberated by :,cih a large

sample in the very short time of rcactioa vas c sh

magnitude that it tonded to wki , % tho ZiwpI.c 3Vlbo to n

temperature value not represented by Qr rccr:c -d n-' lock
t empers tu: -e
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To overcome this difficulty it waS dGoi~dd to use a

smaller AP sample but to provide the necessary volume of

sample to cover the tbermocouplo ado ,vately by adding an

inert diluting material to the AP, namely very fine glaaa

beads.

Unless otherwise noted the vimple was made up by

mixing 300 ng of glaes beads -with .00 mg of AP.

in order that the e.'!ft Oft' the glasa beads on thbe

calculated "rosults of activntion energy migh't be not-ed,

we made determinationn on the mediunm size AP previot.sly

reported on in urterly 2 ZpoxtI. 2 and on th.; Nlo

Huntsville Sample, both verpus air and a S .2 a

at 80 mm of Hg in excess o- air proosure, :nn these results

are reported in the following tLObles.,,tc - I

mea surem-nts on the Hutcville -,q") lendt

are recorded in parcgr-7ph 0 of his -",,.

Table 7-1

Mat erin1 Iiedim AP. Poak No 1 v Air

Sample IEo. Sample ", : T ( 'C i ct l n(, .Ite ! Tn)

-------------------------- -----------------

2-71-1, %J. 24 1. .: ? 9" - -11 .fso i

2-71-2 3/1 215. C 4.7 --Ii. 0041
2-72-2 Z/1 70.9 05 01 !

Table 7- ̂.

Materii -- .aedium AP; Peak No. 2; vs. Aixr

8ample k,e. dPI w.. Peak (0 0;) Rato in(nis te/trv

2-72-2 350.. 2, 6C,76
2-7Z-1 321.9 E 1 6 -.1 -,"-
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Table 7-5

Material - Medium AP; Peak No. 4; vs. Air

Sample No. Samp3c Pt. Peak ( 0C) Rate In(RaOe/T )

-- - -- - - - - - - - - - - - - - - - - --- -- --

2-71-1 3/1 40g.4 2.00 1.3, 585
2-71-2 3/1 440.0 4.25 1. 6924
2-72-2 3/1 462.3 10.00 -10,9024
2-73-1 0.19ID5 485.8 2.00 -121n.'tQ00

Table 7-4

Material -H 4 ; Peak No. 1; vs. Air

Sample No. Sample Wt. Peak (00) Rato in(IRat.e'2})

--------------- eee------------------

2-64-1 3/1 258.8 2.34 -11.6954
2-64-2 w/i 25C.8 4.20 -11.0992
2-67-1 3/1 251.7 lO.40 -10.,844

Table 7-5

Material - H6 ; Peak No. 2; vs. Air

Semple No. Sample it. Peak T(0 ) Rate ln(rlete/T2)

-------------------------------------------

2-64-1 5/1 289.1 2.0 -i!.914
2-84-2 3/1 330.0 4.i6 -!I.3742
2-67-1 3/1 123.3 8.87 -10.59V4

Table 7-6

Material -34; Peak No. 4; vs. Air

Sample No. Sample Wt. Peak (O0) Rate ln(Rate/T9)
------------------------M

2-64-1 Z/1 435.6 2.13 -12,4351.
2-64-2 4./1 467,3 4.32 -11.7518

8-7- 31470.9 8.'17 -11.0875
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Table 7-7

Material -4; Peak No. 1; ve. Nitr2gan

Sample No. Sample it. Peak T(°c) Rate l,(i t!t )

---------------------------------

2-65-1 1/11 240.2 2821
2-66-1 3/1 241.0 4.? -l]..j,
2-87-2 3/1 255.3 11..... ":'xo '1:

Table 7-8

Material - H4; Peak No. 2; vs. .irogen

Sample No. Sample 11t. Peak T (C) Rate 0 (Fat,/T)

2-65-1 5/l 282.5 1.9. -1i.977
2-68-1 3/1 3033. ?,0
2-687-2 5/1 * 4.2 8. (

Table 7-,

Material - H4; I'eek Zio, 4.: vs. T:itroen

Sample No. Sample '.t. Peak T( 0 C) Ratc n(RlQc!T )

2-66-1 3/1 422.9 ,.0 -.11.7048
2-67-2 3/1 475.1 l!.>) --iC.5-'
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table 7-10

Summary of activation energies calculated for t ,o

samples to note effect of using glass bnds'

Sample Atmosphere Peak 1.o 0!oroo Act, jr.

, x .0- (kca ka.o'Lo

Medium AP Air -0

Medium AP Air 2 5

Medium AP Air 4 -15,0 0

H4 Air ! -94.0 186.

H4 Air 2 - 0.0

H4 Air 4 -EI.6 42.9

H4 N2 1 -5. 51.3

H4 N2 2 -11.0 21.9

34 N2 4 9.5 18.9

S In order to determine the iutfILuenco 0:' Such thL'-s r.a

particle size, shape of particle and added conditioncrs

upon the activation energies associeted with the decomposition

of AP, we were furnished the following samples by Mr. Huskins

of the AND Propulsion Laboratory, Redstone Arsenal, Huntsville,

Alabama.

These samples will be designated U-1 through E-8 and

their specifications are as follows:

H-1: 400 micron, rounded AP, 99.2% minimum AP, ocnditizned

with trialoium phosphate (TOP), lot no. 4080.
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H-2: 45 mioron, rounded AP, 99.21 ninimum AP, conditioned

with TCP, lot no. 1050-194-1.

H-3:" 17 micron, ground AP, conditioned with TCP, lot no.

2153.

H-4: 180 micron, unaround AP, conditioned with TOP, lot no.

2153.

H-5: 8 micron, cround AP, conditioned with TOP.

H-6: 90 micron, rounded AP, conditioned with 7.OGP, O9.2%

minimum AP, lot nio. 1073-33-11.

in the following tables are the peak te-mperatu'ez

measured for these samples at different 1ie01,n, tC. I

All of these samples were run versus aiz pres3ure, end

without glass beads an a dilutant. A tablo sumraariing

the calculated activation energies of these soar-lez

concludes this paragraph.

Table 8-1

Material - AP H-1; Peak No. 1

2Sample No. Sample Wt. Peak (°C) Rate ln(Rate/Tm)

-----------------------------------------

2-45-Z 0.2004 248.6 4,48 -11.015
2-46-1 0.1997 254.9 10.39 -10.197Z
2-54-1 0.2033 251.3 2.2 -11.20
2-72-1 0.1943 243.4 2.57 -31.620
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Tble 8-2

Material - AP, H-1; PI No. 2

Sarple ro. Sample Wt. Peak T(°01 :. I 'L.

2-A5- . 0.2004 290.7 . -.

'2-46-1 0.199"7 305.0 0.2" 2:j,,2
2-54- ~0,2033 2"4,0 24.9.0

2.-72-I 0.1943 278.2 7 . " ,

Table 8-3

:Materiaj AP, 1-l; pak -10. O

S$Arn-No. Samrple Wt. Peak ?( T() "

2-54-1 0.203 Z,
-41'. 5 -r, ". I00 945. 4 0 .. -

A.* f3 g4A1w-4*-I 0.1.997 4-.. 0 ri2o. Y3S

Tablp 8-4

Material - AP, H-2; Peak ij 1

Sample "o. Sample W', Fek T(OC) Rlt r; ae:/."

2-46-2 0.2013 4 9
•2-46--2 0.2002 C39.0 9 c0, ,,,,.

-56-3 0.2(2 2.0 :0. OI-l 0.7123

.Table 8-4

,'tterial - AP, H-2; Pak No. 2

Sample No. Sample Wt. Peak T(OC) Rate .n(1: vt.;

----- ----- ----- -----

-0.20!2 7 .:1.

2-48-2 O.pngp sic.9 .-



Table 8-6

Material AP, '.I; • .

Sample No. Sample Wt. Posk T(OC) Rato n( tt/.)

2-46-2 0. 201 427.4 3.0? -Ii.T7C5
2-48-2 0.2002 t49.3.77 r-O r-3 . .70 5, 3e
2-56-3 0.2029 429J.4 2 .10 -1. rl%7.

Table 8-7

?Aterial - AP, I-3; Peak No. 1

Samiple No. Sample Vat. Peak T(o0 ... ,T 2

2-50,I 0.2002 248.0 ,4 . 512. 05 0
2-50-2 0.2028 247.7 2.2 . 24
2-50-3 0. 2002 255 .7 "0., -

Table 8-8

Materia. - AP, H-3; I.Peak To. 2

Sample No. Sample Peat. ek T(0 C) Rate in _tc/7)

2-50-1 0.2002 ,-2, 4: - _O0
2-50-2 0.2028 -91.0 , .57.
2-50-s 0.2002 . - 1' O

Table C-9

Material- AP, H-3; Peak No. 4

Sample No. Sample Vit. Peak T(0 C) Kato Ii:

2-50-1 0. 2002 42 Z, - Ci.1190
2-50-2 0.2028 4 , " 6. 1-.- 0202'i £ . -] ° -40



1_6

jable 6-10

Material - AP, HI-4; Pk o. 1

Sample No. Sample Vdt. Peak T(OC) Rate n(Rat/T )

2-49-2 0.2055 27.E .5 l .08 72
2-53-1 0.2010 244.2 2.5 11. -5c.a
2-56-1 0.2001 ,.9 _I0 . E3

Table -1.

Material - AP, H-,I; Peak Dlo.2

Sample No. Saenr.4o 'vt. Peak T( C) F?.to ln(Rate/-7)

2-49-2 0.2055 294.9 4.1 --21. 27oC

2-56-1 0 .200 ')9 1,5 3 ... .O

T able 8-12

Mater'il!- AP , R-4; Pe.ak 111o. -1_

Sample a. se1e,. 't. Penk T (00) rzate ..... .. -m

2-49-2 .0 .O,, .. .0 55 C-: . 125

2-53-2. 0.201 2.0 -2,. .3 034
2-56-1 0.2003 .171.5 "v • .

Table 8-3.3

Meterial AP, P -5; Peak "o. 1

Samiple No. Sample WVt. Pef. (0C) ,Rate 2

2-54-2 0 A 1),: 3(5
2-58-l 0.2000
2-58-2 0.2009 • •
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". n eri.al - P, E,,,; °' .... ' .

sample No. Sample Wt. Pe,' o (t%; Ro

2-54-2 0.2003 47.5 4.1 .;,
2-58-1 0.2000 403.3 I. ..... * ,
2-58-2 0.200E, 4a. .0.k. -i.'. 5 0

Table 8-15

Material AP, '-5. ,,. ;ao. ;.

Sample 1.1c. 0 cmn o - ', ,, :"c C)""°,,- """ ;- ' '

2-56-2 10. 2 0 00, D7

2-56-2 O..O°n n  ""="* ' .... C KK
-830. 2M ? 1. 1 J

Table 8-16

Mzat2.LCrs AQrP. K J- ; usample Fo. ., ~ ,,; Cc, :£(C ,:" . ! ,: ._ o' l

2-50-2 0.2000,.
2-58-Z, 0....0.,.2"':" '  " ? 9

Table8,1

Materit! AP, f-6; ]cak ,o. ,

Sample Fo. Samplo 't. Peek TC) t !.oi

2-56-2 0.2000 463.5 . .. 500
2-5S-3 0.2012 ... 4.4

0.?00. P."A.



Tabl.e 8-18

Summary of activation energies calculated fov ca.rapl.

supplied by Propulsion Laboratory.

Sample Peak No. Slope Act. Enorgy

Hi 1 32 a.

Hi ,'-ic.G

H1 4- C).0 "

H2 iO "

I12 '1 £ . ' ' " "

Hi31

114 1 -157. :3 ,..,

114 2 7.2 !'l .Z,

H4 4 -1 . , 15.9

H1 -. 2..S 45.,

5 -15.4 0.5

116 1 -Z5.0 C), 5

R6 2 -9i 18.1

He8 4 -0.0 59. .,
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9. For the purpose of determiuing the Influence o catalytic

agents on the activation energieg of the AP docompo.ition,

DTA runs were made wherein a given amountt of an added

compound was mixed with the AP.

Two materials, finely poi0adared alJainum oxide and iron

(III) oxide, have been studied for thoir catalytic effect

on the AP decompooition Teactions.

In all cases 0.10 g; o1 ALp vz:).s, 'i.th the 7.ass brads

in a 31i weight ratio and tonn,,i 1 by %,eifhbt of the AI

equalled the vcight of the aQr~e l , , ... c,-. .! -0

these vwere Dhvsicalljy 'iti.... toc-othz -r for l. .74,h of ta

through out, the irXturc

The following tables ive the moan-red -7aluc -3 r tho

DTA runs and the final table z, ri-"--ncsiz"3 ttoc

activation energies of the reactionv.

Table 9-1

Material - Fine AP, ttvith PeO; Ieak Nn. I; vs Air at

atmospheric pressure

Sample No, Peak T(0C) Rat ln(Rate/T2m)

2-85-1 247.0 2.1 -11.784
2-85-2 248.9 14.8 - V.02102.84-2 251 •.3 4 .2 -11. 0-75



Table 9-2
Material -,Fine AP, w'ith U'). air. tit'

atmosphoric pressure.

Sample No. Peal' (°k I Rate I. e

C. -2 .4)57

2-85-1 WO, 12.0.215C2-85-2 3 )6.2 7.9 -I.'
2-84-2 33, 9. 4.0

Table 9-

Material - Fine AP., .Pc-, : Prak U o. i.;-

60 mm. .vcess pr;su:Lc.

SamDle Wo. ri k :(C-),

2 5 <0., 0: 10"

2-91-2 -43.9

Table 9-,,

Mater:Lel - Fine .P, with Fe 2 .03; Pak ; 31D M2 at

60 mm. excea pr,seure

Sample No. .?eak (oc) Rate !n(FRte/T)

2-86-1 597.4 8.0 -i0 300
2-91-1 357.8 2.0
2-91-2 2,80.0 3.3 -:L -1T"500
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sble g-5

Material -Medium AP, With Fe%05; ec1C Z!o. 1; vC. Air

Sample No. Peak 1(00) Reto In(Rate/T )

2-79-1 250.1 13.7 - 9.9042
2-82-2 52.09 4.2 .-11.03
2-81-1 250.1 2.2 -11.7137

Table 9-6

Material -Medium AP. with Fe20 3 ; Peak No. 4; vs. Air

Sample I-o. Peak (CO) Rato 1n(Rate/T)

2-79-1 401.9 1.
2-82-3 400.0 4. -11.S037
2-82-2 372.9 2.15 -!?.1857

2-81-1 372.5 2.I ... J., 3

Table 9-7

Material Medium AP, with Po203; Peak No. 1; vs. N2 .at

60 mm. excess pressure.

Sample No. kak T(OW Rate In(Rato/TD)

2-81-1 252.5 13. 50 - 0. 9260
2-83-2 251.7 4.31 -11.00655
2-83-1 251.3 2.1ii -11.7780



Table 9-8

Material - Medium AP, with FenO3; Peak No. 4; V. N2 at

60 mm. excess pressure.

sample No. Peak (C) Rate ln(Rate/T2

2-81-1 419.1 8 5 -0 4
P.-83-2 395.1 4.1 I -11.5 911
2-85-1 37Z.6 2.13 -,12!8'78

Table 9-9

Material - Fine AP, with A1203; Poak No. 1; vs. Air

Sample No. Peak T(°C) Rate !n(Ratra/T m )

2-79-2 249.7 4.,4 1.,0509
2-80-2 252.1 1.80 9906 2
2-81-2 252.5 2.47

Tablo 9-10

Material VLne AP, with Aj.2OV Peat No. ; Air

Sample No. Peak (00) .te 2 a't /T2

2-'79-2 Z 0.0 -1
2-80-2 41..0 8. 00 10 ' V32-81-2 *77,3 2.•25-!..0

Talle 19-11
Material - Fine AP, with A120,; Peak Nio. 1; vs. N at

60 mm. excess pressure.

sample No. Peak T(OG) Rate In(Rat/T-9)

2-t82 5.64. 10 -11. 1154-

2-48- 21. 5 11.45 -10.08
2-80- 25. 2.37 -11.670a



Table 9-12

Material -Fine AP, with Ai2 03; Pealk No. ; vs. N2 at

60 M. excess pressure.

Sample No. Peek (00) Rate ln(Ratte/T2)

2-78-2 388.7 All. !B-l .5 1
2-78 ,-3 1.19.75 -3.0 2O
2-SO-1 375.9 2.00 2- 7.

Table 9-13

M terial -Ngdium AP, with AiaO3; PO.il 17-." vC+. Air

Sample No. Peak T(°C) ., t.o

2-76-1 217. 8 4 -2,i 1Y
2-78-2 Z51.7 - f
2-77-2 24,5 :,i6

Table 9-14

Material -Medium AP, with A1 2 )3; Peak No. 4; vs. Air

Sample No. Peak (On) Rate lui(Rate/T-)

0- -- -- ------ .. a---. *.---- ----------

2-76-1 404.9 3.688 -6,502G
2-76-2 433.8 I0.5f,8 -10.714
2-'77-2 586.1 2.25 -1.1715



Table 9-15

Material - Medium AP, with A. 2 OZ; Pea% WNo. 1; vs. 112 at

80 m. exoess pressure.

Sample Po. Peak T(oC) Rato ]n(Ratc/)

...2-178-13 253.1 . -! 08

2-77-1 252.5 13.0Z -. 9321
2-78-1 252.1 2.03 -1.7034

Table 9-18

Material - Medium AP, *,,Ith AljO3 ; F; ak IO, 4; r.o. ji at

60 mm. ezoess pressure.

Sample No Peek (0O) Rate In

---------------------------- ~------

2-78-3 :27.0 4.00 -Ii ."S
2-77-1 43•9 e.O0 -2. 011A

! - - -



Table 9-17

summy of .aotivatiou ener ies oaloulated for AP with

added catalysts.

Sample Atmosphere Peak Slope Act. Bnergy
x 10-3. (kcal./zole)

Fine APA ego Air 1 -20.0 178.3

" Air -112 22. 05

" N2  1 - 280 517.3

"N.4 -15.i1 50.O

Medium All/ Air 1 - 7.7 15.3
Air 4 -15.8

" N2 1 - 421 8@6.)

..4 -12.2 24.0

Fine AP/i1I202  Air 1 -134.5 267.0

A- r -J.29P.5.9 I

N2  1 - 92 182.S

Ns 4 -14.8 29.5

Medium AP/ Air 1 -12.5 24.8

Air 4 -13.6 26.9

Na 1 -83.9 166.7

N2 4 - 9.0 17.9

" II B L I I [ ... . . . ., m .,. ,!. ,. .

.4

4 L *
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10.' It must be emphasized that the data q~uoted in theoe

quarterlv Reports represent all x.uns m~ade and -a not to

be oonuidered the final anas;er In each case. Such data

will be subject to further i'cchecking and consi.deration.

In same oasee it may be necessary, in lig,,ht of now

measurements, to alter, discard or modify somei of thoso

reowed values.

,


