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ABSTRACT 

Characterization of the trifluoronitrosomethane/tetrafluoroethylene 
ÄV Placed by the Thiokol Chemical Corporation and sullied 
no « S* Army Natick Laboratories was continued. The 

c°P^ymer was found to be adaptable to elution fraction¬ 
ation in a perfluorocyclic ether and a benzotrifluoride solvent/ 
nonsoivent system. A welght-viseosity distribution consisting of 

2Rtfî,nÏAinï?ssWaSi°btained* A samPle (Thiokol XP5702) from which 
1 gei ïas reÇoved exhibited two dominant molecular 

weight regions of 2 x lO* and ^ x 106. The molecular weight of a 
fraction of the CF3NO/C2F4 copolymer with a reduced viscosity of 

Per£^Uwroil^c^c e^er (PC-75) was determined by light 
CFMtfn/r1?8 í° be li1 X 106’ The Mark“Houwink Equation for 

et?er at 25°C was determined to be LnJ ■ 2.0 x 10 Mwo*738# An amlne cured CFaNO/CoFn sample was 

orvÜ!?iïyiÎ0UrteenK80lVentS and chemlcals, including water. No 
crystallinity was observed in the CF3N0/C2F4 gum down to -80°C. 
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I. introduction 

The fluorinated nitroso rubber to be charaot-pri 4-v,^ 

ÍLh'T1*61,6? t0 be a hlghly vivent resistant ZstaÎïe hîoWPan°fam 
high temperature rubber. The degree of its worth in d . 

n^«?nl? be determlned through a characterization of its baÍicPe°tS 

describe ?^P"“ea'e Thf purpose of the <=haractërîzation is to 
cation. rubber for its use and further Improvement or modlfi- 

o2d*'r0sS ®um «amples, listed as ZR-SÊl-XPÇb?1; XP-^vno Yocam 
XP5887, XP5807, XPS70H, 0.2 C,P,H terpolvmer n rV p h7? ’ XP58l2> 
produced by the Thlokol Chemical Corporatif’ iñd a2« nnfn° rer’ 

§ëtinrrrehdelÎVered t0 Mon3anto Rasiaif Cf¿oütlf3vli ?hi Natick Laboratories for characterization. 

eñiñ?rch ffmPlebed durlhg this period of work includes- elution 

vlscositv^iitPihnM XP5702 oopolymer, determination of a weight- 

Eauati1,1"8’ ^^""^^iororihfcõnslaíts^iflhfS-HLÍilkh 

mil analysisÍUandSxÍray3dlffractloñ dlfferentlal th- 

1 
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II. EXPERIMENTAL 

Oi_ELUTION FRACTIONATION OF PURIFIED XP5702 trifluqrqnitrosq. 
METHANE/TETRAFLUOROETHYLENE COPOLYMER 

A second and third fractionation was performed on the XP5702 
copolymer. The elution technique as described in MRC Quarterly 
Report No. 10 (Ref. 1) was utilized. y 

The sample was cleaned by putting it into solution in FC-75 sol¬ 
vent (isomers of perfluorocyclic ether), tumbling for 72 hours, 
heating to 80 C for 20 hours, cooling, filtering through 300 mesh 
stainless steel screen and No. 1 filter paper, precipitating the 
clear solution with benzotrifluoride, evaporating the solvent 
and recovering the soluble gum. A large portion (^9%) was unre- 
covered. From previous experience (Ref. 1), this unrecovereS 

Was insoluble gel and 2Í% loss due to handling. 
10.222 grams of polymer was recovered. 

1_.___ Fractionation XP5702 - Run No. 2 

7?ec^nVe Purified gum was again put into solution in FC-75 
(1.5000 g in 29 ml) and allowed to sit overnight at 80°C. A sol¬ 
vent/nonsolvent system was then prepared, based on prior deter¬ 
minations of solvent/nonsolvent ratios (Ref. 1). The system 
?°¡?ÍTSte?.of aITr?tio of 3-6762 g polymer/100 ml FC-75/73 ml benzo¬ 
trif luoride. Under these conditions, the polymer was all in 
solution at 70°C and precipitated at 25°C. 

The elution column used was described in the MRC Tenth Quarterly 
Report (Ref. 1) and in Reference 2. ueriy 

The coiumn was maintained at 78°C by refluxing ethanol in the 
jacket, and the polymer solution was heated to 80°C prior to 
pouring on the column for deposition. The actual solution added 
consisted of 1.500 g XP5702 (purified), 29 ml of Fn-75, and 21 ml 
benzotrifluoride. Following the addition of the solution, the 
column was cooled slowly in order to cause selective deposition 
of the polymer on the sand. 

2 
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Removal of the polymer fractions was performed by eluting with 
solvent/nonsolvent mixtures of FC-75 and benzotrifluoride. The 
column was first flushed with 200 ml of benzotrifluoride to remove 
any impurities and set the polymer to the substrate. The 200 ml 
benzotrifluoride flush became turbid in passing through the column. 
The flush solution was then passed over the column three more 
times to redeposit the polymer from the turbid flush solution. A 
clear solution indicated that the polymer was all redeposited. A 
final flush was conducted with a clean benzotrifluoride solution. 

Progressive elutions were performed with solvent/nonsolvent 
mixtures, where the solvent portion was varied from 30# to 60# in 
2% volume increments with a final 100# elution. These volume 
increments were determined from the first fractionation (Ref. 1) 
which utilized 5# volume increments The narrower increments were 
an attempt to provide a more detailed fractionation. The 17 
fractions obtained in this run are shown in Table 1 with the 
corresponding weights and viscosities- 

2. Fractionation XP570¿ - Run No. 3 

A third fractionation was performed in which an identical deposi¬ 
tion amount and technique were utilized as in Run 2, with one 
exception. Following deposit!cn, the column was thoroughly dried 
by flushing with dry nitrogen for a period of 36 hours. 

The column was again flushed with benzotrifluoride to remove 
impurities and set the polymer to the substrate. This time, no 
turbidity was encountered, Thus, only one flush was conducted. 

Again, to provide a more detailed fractionation, the elution 
procedure was modified. The jacketing temperature was lowered to 
56.5°C (boiling acetone), and the solvent/nonsolvent increments 
were decreased to 1# Progressive elutions were performed between 
solvent/nonsolvent ratios of 35# to 55%, with a final 100# solvent 
elution. The temperature of the column was raised to 78°C and 
flushed with 200 mi of FC-75• A nominal amount of 0.0096 g was 
removed in th3s final flush. The elutions consisted of 100 ml of 
the solvent/nonsolvent mixture with an elution time between 20 to 
25 minutes. The 24 fractions recovered are shown in Table 2 with 
the corresponding weights and viscosities. The total and differ¬ 
ential weights are plotted in Figure i as a function of their 
viscosity in FC-75* 

Specific viscosities were measured in a 0.1# solution in both 
FC-75 and FC-43 (if sufficient sample was available) and at two 
temperatures l25cC and 35°C) in FC-75, see Table 2. 

The intrinsic viscosities of the whole polymer measured in FC-75 
and FC-43 (Table 2) are shown determined in Figure 2. 

3 
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B. MOLECULAR WEIGHT DETERMINATIONS 

The molecular weight of Fraction No. 4 from fractionation XP5702 - 
Run No. 2 was determined by light scattering measurements In the 
Brice Phoenix Light Scattering Photometer (Ref. 3). The deter- 
minjtions were made in FC-75 solvent in a manner identical to that 
described for the evaluation of Sample 3M-9690 (56703-3) in MRC 
Quarterly Report No. 9 (Ref. 3). The value of (n-nJc) was deter- 
mined on the differential refractometer to be 0.023§ at a wave- 

mu‘ T?e lndex of refraction reported in the litera¬ 
ture (1.281) was again used. 

The Zimm plot and a plot of HC/t (90^) versus concentration for 

are shown ln F18ures 3 and H. Extrapolation of the 
Zimm Plot to zero concentration indicates a molecular weight of 
2.22 X 10 . Applying the 5.5* correction factor (Ref. 3), the 
molecular weight is 2.1 x 10«. Extrapolation of the 90° ¿lot 
provides an identical result. H 

-INTRINSIC VISCOSITY VS. MOLECULAR WEIGHT for CFaNO/CîFu IN 

LÇ-1S 

The molecular weight and intrinsic viscosities of one fraction 
lnC»c a 3M-produced CF3N0/C2F4 gum were measured 
in fC-75 solvent. The results of the first gum were reported 
earlier (Ref. 3). The gum examined was 3M Sample 9690 (56703). 

IfeThiokoi above (Sectlon B>. for a fraction 
oLThl?kJP5702* The corresponding intrinsic viscosities 
and molecular weights measured in FC-75 at 25°C are as follows* 

Sample 

3M-9690 

XP5702 (fraction) 

Sul 
0.44 

1.30 

M W 

4.8 x 105 

2.1 x 10« 

This viscosity-molecular weight relationship is shown in Figure 5. 
Note thât the relationship is based on only two data points. 
Further data may modify the relationship slightly. 

4 
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The following master batches 
positions were prepared: 

of Si02 and carbon black filled com- 

Master Batch #1 (37566) 100 parts XP5887 gum 
1 part carbon black 

15 parts Hi Sil-101 
1.25 parts TETA 
2.25 parts HMDAC 

Master Batch #2 (37568) 100 parts XP5887 gum 
%0.25 part carbon black 

15 parts Hi Sil-101 
1.25 parts TETA 
2.5 parts HMDAC 

Master Batch #3 (37572) 100 parts XP5887 gum 
15 parts Hi Sil-101 

I.25 parts TETA 
2.5 parts HMDAC 

rubbers were Prepared under the following 
conditions, utilizing the master batches above. They we*»e: 

Sample No. 37566 - Cure No. 1 
Cure Conditions: 130°C, 1000 psi 
Post Cure: 16 hrs. at 50°C 
_ . w 2 hrs. at 90oC, 
Rubber swell data on above sample. 

> 2 hrs. 
, 2 hrs. at 70°C 
16 hrs. at 95°c 

Sample No. 37566 - Cure No. 2 
Cure Conditions: 130»C, 1000 psl, 2 hrs. 
Post Cure: 16 hrs. at 50”C, 2 hrs. at 7000, 
„ , 3 hrs. at 90°C. 19 hrs. at 9,50C 
Cracks throughout sample, dull finish on surface. 

Sample No. 37566 
Cure Conditions: 
Post Cure: 

Sample No. 37566 
Cure Conditions: 
Post Cure: 

Cure No. 3 
130°C, 1000 psi, 2 hrs. 
16 hrs. at 50°C, 5 hrs. at 70oC. 
19 hrs. at 80°C, 3 hrs. at 90°C 

Cure No. 4 
130°C, 1000 psi, 3 1/2 hrs. 
57 1/2 hrs. at 50°C, 3 hrs. at 70°C 
20 hrs. at 80°C, 3 1/2 hrs. at 90°C 
3 1/2 hrs. at 95°C 

> 

» 
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Sample No. 37566 
Cure Conditions: 
Post Cure: 

Cracks throughout 

Sample No. 37566 
Cure Conditions: 
Post Cure: 

Sample No. 37568 
Cure Conditions: 
Post Cure: 

Sample No. 37568 
Cure Conditions: 
Post Cure: 

Sample No. 37568 - 
Cure Conditions: 
Post Cure: 

Sample No. 37568 - 
Cure Conditions: 
Post Cure: 

Sample No. 37572 - 
Cure Conditions: 
Post Cure: 

Sample No. 37572 - 
Cure Conditions : 
Post Cure: 

- Cure No. 5 
130°C, 1000 psi, 3 1/2 hrs. 
20 hrs. at 50°C, 3 1/2 hrs. at 70°C, 
3 1/2 hrs. at 80°C, 16 hrs. at 90°C, 
8 hrs. at 95°C 

sample, dull surface finish. 

- Cure No. 6 
130°C, 1000 psi, 3 1/2 hrs. 
16 hrs. at 50°C, 5 hrs. at 70°C, 
3 hrs. at 80°C, 16 hrs. at 90°C, 
5 1/2 hrs. at 95°C 

• Cure No. 1 
130°C, 1000 psi, 3 1/2 hrs. 
20 hrs. at 50°C, 3 1/2 hrs. at 70°C, 
3 1/2 hrs. at 80°C, 16 hrs. at 90°C. 
8 hrs. at 95°C 

■ Cure No. 2 
130°C, 1000 psi, 3 hrs. 
20 1/2 hrs. at 50°C, 5 hrs. at 70°C, 
3 hrs. at 80°C, 16 hrs. at 90°C, 
5 1/2 hrs. at 95°C 

Cure No. 3 
130°C, 1000 psi, 3 1/2 hrs. 
16 hrs. at 50°C, 5 hrs. at 70°C, 
3 hrs. at 80°C, 16 hrs. at 90°C, 
5 1/2 hrs. at 95°C 

Cure No. ¡i 
120°C, 1000 psi, 5 hrs. 
1 hr. at 50°C, 1 hr. at 65°C, 
1 hr. at 85°C, 18 hrs. at 100°C 

Cure No. 1 
120°C, 1000 psi, 3 1/2 hrs. 
17 hrs. at 50°C, 3 hrs. at 70°C, 
5 hrs. at 85°C, 17 hrs. at 95°C, 
5 hrs. at 100°C 

Cure No. 2 
130°C, 1000 psi, 3 1/2 hrs. 
Same as Sample 37572 - Cure No. 1 above. 

6 
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Sample No. 37572 - Cure No. 3 
Cure Conditions: 120°C, 1000 psl, 5 hrs. 
?osz Cure: ü hrs. at 50°C, 16 hrs. at 75°c 

. — 3 hrs. at 85°C, 5 hrs. at 95°C * 
Durometer before post cure 75, after 78, wrinkled surface 

The physical properties of the SiO*> 
cured rubbers are shown in Table 3. 

and carbon black filled, amine 

n0??1? NP* 37566 - Cure No. 1 was molded into a H ins x ii in«* v 
n’n? inC£ stîè6t* Specimens approximately 2 ins. x O.38 ins x* 
veil det2™in«riCU!nHr?!? thiS ?heet- Thelr »eights anJ volu;es 
__j ana the specimens were placed in the 14 solvents 
and chemicals shown in Table 4. The weights and volumes of 
specimens were redetermined at various intervals up to a total of 

TtóL 4Uw?;h ^eSe and the calculated densities are shown in 
Ü wlth the corresponding solvent density. Also shown in 

5 ¡P8?* ï2?2r^uUrs8 °íhfUre ?amPle 9-8 !R^- 3) Versed"!« 
^124hours‘ This amine cured, Si02-filied rubber had 

exhibited a tensile strength of 267 psi and 4201 elongation? 

The viscosity of the FC-75 solvent was measured to determiní» ir 
polymer was being extracted. No significant change was notld 

-Îoo'c'Sd1^ loo??81 Th»lySi? °í Sample XP5702 was Performed from 
»ente on^tÎïe^ie 

tîvltyeSîthnthê ~ferenl"Pt improve "atching of thermal conduc- 
Flgure 6. reference. The resulting thermogram is shown in 

X-ray diffraction 
-80°C up to -20°C. 
crystallinity. 

anMÍyn^/aS alS0 Performed on the specimen from 
No patterns were seen, indicating the lack of 

7 

• MONSANTO 



G. REFERENCES 

1. 

2. 

ihysical and Rheological Properties of Nitroso RuDbers " 
Quarterly Report No. 10, Contract No. DA19-129-AMC-l(51fN) 
(0.1. 9115), 12 January 1966. * 

Kenyon, A. S., and Salyer, I. 0., "Elution Fractionation 

427^19601)6 and Amorphous Polymers," J. Polymer Scl. . 

3. 

H. 

Physical and Rheological Properties of Nitroso Rubbers " 
Quarterly Report No. 9, Contract No. DA19-129-AMC-151(N) 
(0.1. 9115), 12 October 1965. 5 U ; * 

Morneau, G. A., Roth, P. I., and 

nitrosomethane/Tetrafluoroethyle 
Properties and Molecular Weight, 

Shultz, A. R., "Trifluoro- 
ne Elastomers, Dilute Solution 
" J* Polymer Sei., 609 

8 



jó;.;"“;“™™" “s jí ‘°imw 

^T°"?rrHîr^?"" ^rr^“c"p"- 
ïr^r*/-H 

polymerization process encoSntered^n th^r^6 ï? the inusual 
Fractionation of the polymer with th£ íow £<?rmatí?n of the polymer, 
will be required to establish the reasons for^h^í P?rti°n removed 
which is normally not encountered in polymer distribStions?yrametry 

loss temperaturef(TGA)WspfctrumSshownyinipigiret^0nftM the Welght" 

sr »“u0?;: ¿iatÆ 
distribution?ignifÍCantly t0 the nonsymmetry of the^olySer^eight 

C. _MOLECULAR WEIGHT DETERMINATTDMS 

!î‘lrSÂoSL'n?“,r'"s“i" 
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Both extrapolated Zlmm and HC/t (90°) versus concentration plots 
resulted in a molecular weight determination of 2.22 x 106. The 
5.5% correction factor (Ref. 3) was applied, which reduced this 
value to 2.1 x 106. 

The improved Zimm plot compared with that determined on the un¬ 
fractionated 3M gum (Ref. 3, Figure 2) should be noted. Due to 
the critical nature of even the FC-75 solvent with the CF^NO/CoFu 
polymer, Zimm plots are probably obtainable only on narrow, 
normally distributed fractions. 

D. INTRINSIC VISCOSITY VS. MOLECULAR WEIGHT FOR CF3NO/C2F4 IN 

FC-75 SOLVENT 

The relationship of intrinsic viscosity at 25°C to molecular 
weight for CF3NO/C2F4 in FC-75 solvent is shown in Figure 5, based 
on two determinations. The particular values are: 

-Sámele- [i] MW 

3M-9690 O.HH H.8 x 105 

XP5702 (fraction) I.30 2.1 x 106 

These data may be expressed by the Mark-Houwink Equation: 

Cn] * K Mwa 

Utilizing the data, the values of K and a are: 

K - 2.8 x 10“5 

a * 0.738 

These constants may be compared with the values of Morneau et al. 
(Ref. H) for FC-U3 and Freon II3. 

Perfluorocyclic ether (FC-75) 

Perfluorotributylamine (FC-*I3) 

Trichlorotrifluoroethane (Freon II3) 

K a 

25 2.8 x 10”5 O.738 
25 8.77 x IO“5 0.66 
35 3.80 x 10“4 0.51 

11 



of the CP NO/Í ph PC‘i5 S0l4vent indicates the improved solubility 
wh??H3 o7 2P4 coPolymer in this solvent over FC-43 and Freon 

113, which are nearer the value of 0.5 for a Flory 0 solvent 

Based on the above K and a values for FC-75, the Mark-Houwink 
quation, and the intrinsic viscosities of the fractions the» 

molecular weights of the two dominant regions in the XP^7n? Hi<af < 
bution are approximately 2 x 10* and/xiO? (see Figure î).tri' 

Based on the K and a constants for FC-75 and fc-ííq -. 
weight for the XP5702 whole polymer (see Figure 2)’ls? m0leoular 

Jil 
1.42 

1.19 

M W 

2.4 x 106 

1.8 x 106 

The reason for the 25* difference is unknown. 

a^third^e terminât ion?16" ^ ^ PreUmlnar^ Pr^or ^ at least 

íüí:S SiSiïïr.- ■"* »*" K.V 
aoterlzation^^coordingly11 rt0,°btaln Samples for =har- 

F. SOLVENT AND CHEMICAL RESISTANCE OF AN 

RUBBER 
AffINE CURED CF3N0/C?F,t 

rSeHn/rrmaSe <ai‘a deoreasf) of weight and volume of the cured 
K 3Î 4 00p0lymer ln W solvents and chemicals is shown in 

12 



The densities of the solvents and 
volume swell is not due merely to 
sequent pick-up of the liquid. 

chemicals indicate that the 
porosity of the rubber and sub- 

Note that the rubber was swollen by all of the liauids 

PCeinatand ¿ndiCa^6 th?í it: Was poorly crosslinked. *The FC-75 
pC-il3, and Freon II3 swelled the rubber significantly. Extract- 
?wlefwWerf not indlcated by a change in viscosity of the solvent 
(Further investigation, however, is warranted.) * solvent. 

£ SS £ the^alumin^refîrenoeMaterialtai?he 

was Itiunnoth"0ounte¡''f¡r.Wlth f0ll0wln8 exothe™, however. 

X-ray diffraction analysis down to -80°C did not disclose anv 

th^chania1^ account for the valley, which is in addition to 
the change in slope expected at the glass transition temperature. 

The DTA technique would probably be quite useful for studvino- 
curing and degradation of the CF3NO/C2Prcopolymer? StUdylng the 

13 



IV. SUMMARY 

Elution fractionation of the CF3NO/C2F4 copolymer, utilizing « 

sy»t.:!r2as0demon3?rated'"75)/benZOtrlrlUOrlde s°^ent/nonsolvent 

Sc16 
„f f1 regions of 2 x 10^ and -. x 10« w¿re flund “ least 

25% of the sample was an insoluble gel. -Least 

^Kra°leC"lar,We^ht of a fractlon of the CF3N0/C2F4 copolymer 
hí ii»Je2UC.!? vfcoslty °f 1-37 in FC-75 solvent was deteírained 
SL iminetî 8 analysls t0 be 2-1 11 lo6- A usable Zimm plot 

ÍyhLLa^e%C?^!^rat%^%eC^^^1-rÂ = ln Perfl— 

K - 2.8 x 10“5 

a - 0.738 

»5*^? value of 0.738 indicates the imoroved solubility of the 

SÂJVK.Í2-“ “a >» <■•» « S-S .. 

E;LS; s v?»s"íí:.s%M:s2 :.¾¾ s; 
purified xp5702 copolymer was determined to be 2.k x 106 and 
unknown? * re8Pectlvely• The reason for the 25¾ difference is 

Resistances of an amine cured CF3N0/C2F4 rubber to 14 solvents and 
chemicals were determined. Volume swell was exhibited in all the 
liquids, including water, during a period of as little as HO f.ours. 

“ÍJÍSf"“^.^«rmäl änälysls lndlcäted a glass transition of 

w».5noied dSÍÍTÕ .80»c:ray dlffractlon analysis, no crystallinity 

14 
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V. FUTURE PLANS 

nh!roF^N0{C2^4 Sa"1Ple xp5702 will be refractionated and completely 
characterized as to molecular weight and distribution. The low 
molecular weight and gel portions will be characterized. Addi¬ 
tional light scattering molecular weight and viscosity measure- 

?e S£n^cted t0 validate the Mark-Houwink Equation for 
CF3N0/C2F4 in FC~7j. The effect of amines on the copolymer gums 

be determined by viscosity measurements at 25°C and elevated 
temperatures. Two CF3N0/C2F4 gums received from Peninsular Chem. 
Research will receive preliminary characterization. A final 
report will be prepared. 
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Total 

Hours to 
-1/31/66 

1*134 
190 

34 

22 
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1,858 
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John E. Strobel, Research Technician 

Richard L. Evers, Research Technician 

Donald Q. Douglas, Research Technician 

Margaret J. Ross, Research Technician 

Ralph R. Ferguson, Research Technician 

Gary A. Clinehens, Research Technician 

Technical, unspecified 

Total 

Grand Total 

1,082 

57 

24 

33 

294 

33 

163 

__£20 

?.?76 

^.13¾ hours 

contract *?35 ,(lnclualnS fee) has been spent. The 
contract is for $63,488, leaving a balance of $7,453. 

Eighty-seven percent of the work has been completed and 8fi nr 

sufflcient?Pent ' The tlme and mone* remalnlnfoíe?heaneont^c*t°afre 

•Project Leader 
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Table 1 

ELUTION FRACTIONATION OF FLUORONIIROSO QUM XP5702 
FOLLOWING SELECTIVE DEPOSITION - RUN NO. P- 

Sotwnt HUtwi 

*C-TÎ B«n(a- 
t rifiuortd« 

U«l(ht of 
fraction 

Cunulitli 
Polyaar polynor 
•luttd #lut#4 

'n ' st 
/C 

rimh 

Flush 

1 

i 

J 

» 

4 

« 

T 

I 

9 

10 

11 

U 

1) 

1» 

15 

1( 

IT 

Î0 

Î5 

J7 

M 

«1 

*5 

*T 

•9 

5'. 

51 

55 

5T 

59 

(0 

100 

100 

¿00 

100 

70 

(5 

(J 

(1 

59 

57 

55 

51 

51 

*9 

•7 

*5 

*1 

• 1 

*0 

0 

0 

Total 

t 

0.07?; 

0.0*95 

0.0*07 

0.0579 

0.0151 

0.)0)0 

0.201) 

0.)990 

0.120) 
0.111( 
0.0509 

0.017( 

0.0125 

0.0027 

0.0*09 

0.0105 

0.0050 

0.0070 

0.02*9 

0.0*0( 

1.5000 

il 
*.95 

).)2 

«.09 

).9( 

1.0) 

20.7( 

1).79 

20.*? 

(.2* 

7.(5 

I.*9 

1.21 

.9( 

.19 

2.90 

.72 

.)• 

.«9 

1.71 

100.CO 

«» 

*.95 

9.27 

12.)6 

16.)? 

17.)5 

)9.11 

51.90 

72.)2 

90.56 

99.21 

91.(9 

92.9C 

9).7( 

9).95 

9(75 

97.»7 

97.91 

99.29 

100.00 

0.909 

0.00) 

0.009 

0.0C« 

c.0*0 

0.1)7 

0.171 

0..’0) 

0.19) 

0.22/ 

0.211 

0.192 

3.09 

0.0 * 

J. 09 

0.09 

0. »9 

1.)7 

1.71 

2.0) 

1.9) 

¿.22 

2.11 

1.9? 

0.020 0.20 

» ___ 

... » 

• •lut«# at 79.5*c 
i taaaO on roooooroa aneunt of l.«59* 
*0.19 solution ln FC 49 at ?5*C 
* tnsufflelont to roeeoor or noaouro 
» 0.19 solution In FC.«) at ?5*C 
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Table 2

ELUTION FRACTIONATION OF FLUORONITROSO GUM XP5702 

FOLLOWING SELECTIVE DEPOSITION - RUN NO. 3
Solvent Mixture 
FC-75 benso-

trlfluorlde

Weight of 
Fraction

Polymer

eluted

Cumulative

polymer

eluted
\p/C

"sp/C*

tl]5 t"3‘

Fraction

Flush

1

2

3

k
c

6

7

8 
9

10

11

12

13

la

15

16a

17A

16B

17B

18

19

20 
21 
22 
23

Kl

0

35

36

37

38

39

ao

ai

a2

a3

aa

as
ae

a7

as

as

50

El

200

65

6a

63

62

61

60

59

58

57

56

55

sa

53

52

51

50

Column Dried
50

51

52

53 
sa 
55

100

100

200*

50

as

as
a7

a6

as
0

0

02a

Unrecovered

Total

Whole polymer, cleaned up 
Whcle polymer, as received

* based on recovered amount of 1.3690 
a 0.1* solution In PC-75 at 25'’C
’ Insufficient to recover or measure
* 0.1* solution In FC-75 at 35°C 
a In PC-75 at 25”C
‘ In PC-a3 at 25“C 
’ Eluted at 56.5»C
* Eluted at 7P.5”C

0.0811 5.88 5.88 0.001 0.01 — —
0.1*126 10.27 16.11 0.001 0.01 — —
0.0107 0.77 16.88 0.011 0.11 — —
0.0036 0.26 17.18 —J — — —
0.0051 0.37 17.51 — J — — —
0.0036 0.26 17.77 ___ 1 — — —
0.0025 0.18 17.95 _^_3 — — —
0.0038 0.27 18.22 — — —
0.0123 0.89 19.11 0.016 0.16 —
0.0138 0.99 '20.10 0.025 0.25 — —
0.0209 1.50 21.60 0.033 0.33 0.037 0.37

0.0282 1.78 23.3a 0.049 0.89 — —
o.oaol 2.89 26.23 0.060 0.60 — —
0.0787 5.67 31.90 0.007 0.87 0.088 0.66

0.1821 13.11 85.01 0.129 1.29 — —
0.3212 23.12 68.13 0.100 1.60 — —
0.2693 19.39 87.52 0.224 2.28 — —
0.0891 6.81 93.93 0.237 2.37 0.233 2.33

0.0052 0.37 98.30 0.126 1.260 — —
0.0317 2.28 96.58 0.003 0.63 — —
0.0151 1.09 97.67 0.102 1.02 — —
0.0087 0.3a 98.01 — — —
0.0087 0.3* 98.35 s — —
0.0079 0.57 98.92 0.258 2.580 — —
0.0023 0.17 99.09 — 3 — — —
0.0031 0.22 99.31 ____ 3 — — —
0.0096 0.69 100.00 — — —
0.1110
TTsSoS 100.00

0.139

0.118

1.39

1.18

1.818 1.191.193 l.aie 1.193

(TION •



Table 3 

TENSILE STRENGTH AND ELONGATION OF 

AMINE CURED CP NO/C P RUBBERS 
3 2 4 

Sample No. 

37566-3 

37566-6 

37568-1 

37568-2 

37568-3 

37568-Ü 

37572-1 

37572-2 

Tensile Strength 

_E_sl 

110.4 

78.6 

78.4 

76.2 

97.7 

118 

208 

124 

Elongation 
l 

188 

155 

115 

140 

173 

177 

315 

225 

Simple thickness and width for tensile test 
0.1" width, 0.06" thick, 1" gage. 
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Figure 1. Total and Differential Weights as a Function of 
Viscosity for the XP5702 Cooolymer 
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Figure 5• Viscosity-Molecular Weight Relationship of 
CF3NO/C2F4 in FC-75 at 2S°C 
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