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DIFFERENTIAL THERMAL ANALYSIS (DTA) 

Differential thermal analyses are conduc ed with a DuPont 

Model 900 DTA unit. Two tubes , one containing sample and the other 

a reference material , such as glass b ads , are heated at a uniform 

rate in a heating block . The sample and the reference material will 

i nitially be at t he same temperature. The temperature differential 

will remain zero as he two are heated unless the sample undergoes 

an endothermic or exothermic r action . The DTA unit plots the temp­

e r ature of the heating plock on the x- axi s. On the y-axis it plots 

the difference in temperature between the sample and reference , 6T . 

An xotherm is plotted as a rise from the base line , an endotherm a s 

a de crease from the base line . 

Comparison of graphs 18 and 19 shows that a large part of the 

apparent slow endotherlo on C-19 alone is due 0 an instrumental 

th rmocouple imbalance . In samples of C-19 with excess 40% KOH 

t h i s imb lance is masked by the high specific heat of the sol ution. 

Several si licone rubbers were analyzed by DTA , these being NASA 

Goddard #AF-E-332 silicone , 5-383-70 silicone , and E-515-80(1). The 

temp rature range was from -125 0 C to 25 0 C. Th samples , plus t he 

heating block wh i ch hey were i~ were cooled i n liquid nitrogen and 

hen warm d 0 room programmed rate . 

CONCLUSIONS 

C-19 do s not undergo either n endo hermic or an xot hermic 

r ac ion a emper u es below 100 0 C. It does no ct lone , nor 

wi h excess 40% KOH , nor w h e cess Ag20 n 40\ KOH. 

CONTI 

Addi ional uns e b ng rna w h 0 h r se or m e i 1 

o f in 0 NASA. 



EXPERIMENTAL PROCEDURE 

Sample C-19 , a cellophane separator used i n b a tteries was 

tested . The separator has been impregnated with Ag
2

0 and is used 

i n a KOH electrolyt e . 

Glass beads are used as the reference . Runs were made of 

40% KOH solution against glass beads to d etermine any endo herms 

caused by vapor at ion of water. 

Runs were made of g lass b e ads vs . glass beads to detect any 

slope in the base line caused by thermocouple imbalance . 

DISCUSSION OF RESULTS 

The C-19 in 40% KOH showed no re ction below 115° C. Between 

115° C and 1 20° C there is a sharp endotherm. If the sample is 

cooled and r h eated he endotherm does not occur . The same results 

are found f or C-19 plus Ag
2

0 in 40\ KOH (see graphs 10-1 and 11 ) . 

The C-19 alone 5howed a much less s h arp e ndotherm starting a t 

about 90° C . (See graphs 1 3 , 15). A sample of C-19 stored over 

"Dr ierite" showe d a simi. lar d iffuse endo herm wi h a l ess ra i d 

drop between 90° and 10 ° C (See graph 14 , 17 ). 

The samples of silicone rubber, graphs #60 , 61 , 62 , showed no 

phase changes in the range-125° C to 25° C . On the ini ' al sam les 

a phase ch nge for condensed wat r was s hown a about 0 ° C. The 

la er sam le ubes (#60 , 61 , 62 ) were closed an showed no c 0 

wa e r phase change . (Se graphs 0 , 61 , 62 ) 
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