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Mass Spectra of Thermal Degradation Products of Polymers 
Paul Bradt and Fred 1. Mohler 

Polymers are degraded or evaporated from a tube furnace cli recUy into the mass spcc­
tro meter, and mass spectra recorded as the temperature of Lhe sample is increased. Poly­
ethylene degrades into paraffins, olefins, and diolefins and at 386 0 C the mass spectrum ex­
tends to mass 684, C49H 96• Polyvinyl ch loride degrades jn two stages. From ]27 0 to 3000 C 
it loses I-TCI and some ben~ene, and abo\'e 3000 C it evolves a great variety of hydrocarbons. 

The heavy fraction from rubber degradation evapo rates over a wide temperature range, 
and molecules contailling from 3 to 16 units of the monomer, CaHs, are recorded . The 
heaviest ion is C80H 127 of mass 1,087. Degradation of polyxylylene gives molecules co ntain­
ing from 1. to 9 units of t he monomer, CsH s, t he heaviest ion being C7~H7I of mass 935. A 
low polymer of polyphenyl was evapo ra ted and molecules co ntainin g 2 to 11 monomer units 
were recorded . The heaviest ion was C66 H 46 of mass 838. 

1. Introduction 

The products of thermal degradation of polymers 
have been a subject of systematic research by . L. 
Madorsky [1, 2, 3]1 an d hi colleagues in the NBS 
Polymer Structure ection. In M adorsky's 1'0-
earche tho volatile products of thermal degradH­

tion h9.ve been analyzed by mass spectrometel', and 
in mo t cases the average mdecular weigh t of tb e 
nonvolatile degradation produel; ha been evaluated 
by standard methods. In a few irstance , notably 
polymethylmethacrylate and polytetrafluoroethylene, 
the degradation product is almost pure monomer, 
and these techniques give a complete description of 
the degradation product. In most cases the non­
volatile fraction is an appreciable part of the degra­
dation product, and existing information on this is 
fragmentary and incomplete. 

In a previous publication by the author [4] on 
polystyrene degradation, a technique is described 
for degrading and evaporating the products of degra­
dation directly into the ionization chamber of a rna s 
spectrometer and recording mass spectra of all the 
products that are volatile at the temperature of degra­
dation. The same technique has been applied to 
record the mass spectra of molecules of periluoro­
polyphenyl, which evaporates without degradation 
[5]. 

The present paper gives a survey of mass spectra 
obtained when various other polymers are evapora ted 
or degraded directly into the mass spectrometer. 

2 . Experimenta l Method 

A small tube furnace extends to the en trance port 
in the ionization chamber of a mass spectrometer, 
and the sample to be studied is in a short length of 
capillary tubing supported in the tube furnace by a 
thermocouple, which measures the temperature of 
the sample. The amount of sample is of the order 
of 1 mg. The mass spectrometer is a N"ier-type 60 0 

instrument of 6·in. radius of curvature, and the 
spectrum is recorded with a pen recorder by varying 
the magnetic field. The mass scale can be extended 

I Figurcs in brackets indicate the literatnre rdr'rences at the end of this pap~r. 

a required by lowering the ion-accelerating voltage, 
which is normally 2,500 for molecular weights les 
than 300. The resolving power is about 1 in 300, 
which doe not resolve unit mas in the high mas 
range encountered in these studies. Partial re olu­
tion sufficient to iden tify individual ions of hydro­
carbons extended to about mass 600. Ion currents 
are expressed in arbitrary units of scale divisions on 
the record at the maximum ensitivity used in each 
seri es of measuremen ts. 

In each experimen t, afLer obtaining a good vac­
uum, the temperature wa increased tep by step, 
and at each step the ma spectrum was recorded. 
It required about 2 hr to cover the full range of 
spectrum at optimum recording speed. A higher 
speed was often used for a quick survey to see 
whether there was anything to measure. Each ex­
periment extended over several days, and after the 
sample was exhausted the ionization chamber was 
dismantled and thoroughly cleaned. 

3. Results 

3.1. Polymethylene 

A pure grade of polymethylene, made by decom­
posing diazometJume in the presence of a catalyst, 
was supplied by the Polymer tructure Section. 
This polymer is similar to polyethylene, except that 
there should be no branched hydrocarbon chains. 
Madorsky and Straus [3] find that this degrades by 
breaking at random C-C bonds to give n-paraffins, 
I-n-olefins, and diolcfins. About 97 percent of the 
degradation product is not volatile at room temper­
ature and has an average molecular weight of 692, 
corresponding to about 50 carbon atoms. 

The sample of polymelhylene began to degrade 
into volatile compounds at about 3350 C. At 3520 
C the hydrocarbon spectrum extended to mass 253, 
C1sH 37 • The maximum peak was 179 scale divisions. 
At 3690 C the ion currents were much larger bu t 
unsteady becau e of bubble formation. The mass 
spectrum extended to 460, C33H 64 • As the sample 
became depleted the ion current became steady and 
at 3860 C the heavie t ions appeared. Table 1 
gives some of the larger peaks in this pectrum, 
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T A BLE 1. lVlass spectru m of degradation products of 
polymethylene at 386 0 C 

mle 

I 
Ion Relati ve 

abundance 

43 C3H , 65 
57 C,H , 100 
71 CaHll 66 
83 C,H Il 57 
85 C,n 13 48 

97 Cjlln 90 
111 e sH ]5 53 
12,\ C, H I, 25 
139 C I OH J9 7. a 
141 CIOH zl 12 

155 CllH Z3 8.0 
169 C12H z5 7. 5 
183 C l 3H n 7. a 
197 C I4 H 29 7. 0 
211 CuiHal 5.5 

225 C \6H 33 4. 5 
239 CliH35 ,5, 5 
253 C1sH3i 3.5 
267 CI,H " 4. a 
281 CZOH 41 2. 5 

295 C Zd[43 3. 0 
306 CZZH 4.2 2. 5 
309 C2zH 4.5 2. 5 
320 C Z3H H 3.0 
323 C 23H4~ 2,5 

334 C'"H" 3. a 
-- -- --- - C nl'-"2 n- 2 3. a 

from n=25 
to "~45 

642 C46H 90 3. 0 
656 C4iH 92 2.0 
670 C4sl h 4 1. 5 
684 C" H 96 1. 5 
698 e 50I-19s < 0. 2 

which extended to m.ass 684 , (\9H96 . The maximum 
peak, at mass 57 , was 103 scale divisions. 

The mass spectrum of table 1 shows a remarkably 
r egular succession of peaks a t intervals of 14 m~ss 
units from mass 253 to mass 684 . For lOns contam­
ing less than 22 carbon atoms the larger peaks in 
each carbon group are , with a few exceptions, th e 
aIled ions CnH i;;+l ' In ions with more than 22 car­
bOIl atoms the ions C\ H 2";,_2 become larger. The 
latter come presumably from the diolefin spe~tra 
The spectra gave no evidence as to the mass chstn­
bution in the degradation products except that there 
are molecules with 49 or 50 carbon atoms. 

The spectrum of table 1 was obtain.ed from a 
sample that was nearly exhausted and thIS spectru~ll 
differs from the preceding spectrum at 369 0 C 111 

the relative intensity of the pair of peaks CnH 2n- 2 

and CnH 2n+l in each carbon group . The 2n - 2 p~ak 
is larger in the spectrum at 386 0 C, and the differ­
ence becomes conspicuous at the heavy end of the 
spectrum. This indicates that the polymethylene 
b ecomes depleted in hydrogen in the process of 
degrada tion. 

3.2. Polyvinyl Chloride 

A sample of polyvinyl chlorid~, "Geon WI " , was 
supplied by the Bureau'.s Plastlcs SectlOn. Poly­
vinvl chloride degrades m a comph cated manner. 
At " low temperatures evolution of HCI by the 

T A BLE 2. S u mmary of mass s pectra of deg)'adatwn products 
of polyvin y l chloride 

I _ ______ ~--T-OI-" c, u_n_.en_ t_s_in_s_ca_le_d, i_V_'"Si_On_s _ _ , _____ 1 

B enzene 
(m=7S) C;H , (m.~91 ) 

127 
179 
194 
220 
220 

250 
280 
306 
335 

:368 
389 

7 
218 
440 

2, :300 
91 5 

J,015 
1, 290 

126 
59 

12. 5 
43. 0 

244.0 
66.0 

Overnigh t at 21 70 C 

45.0 
43.0 
51. 0 
37.0 

Overnigh t at 3200 C 

15 I 3.5 
40. 0 
11. 5 

following reaction is predominant : 

4 
2 

13 
72 

123 

250 
89 

H H H H 
- C- C- C-C--->-CH= CH - CH= CH- . 

H Cl H Cl 

wl axim um 
(m/e) 

128 
179 
179 

,\20 
596 

+ nHCI. 

Some benzene IS also evolved 111 this temperature 
ranO'e . At temperatures above 300 0 C the CH cham 
deg~ades to give a mixture of h~-clrocarbons . . 

Table 2 lists the series of spectra obtamed lJl one 
experiment in the range 127 0 to 389 0 C. It includes 
molecule ion p eaks of Hel and benzene and th e 
benzyl radical , and in .the last column lists the 
heaviest ion recorded lD each spectrum . P eak 
heigh ts are gi.ven in scale divisions. o· d 

The evolutlOn of HCl began at about 127 C , an 
a t 220 0 C the rate of evolution of gas reached the 
maximum amount for satisfactory m easurement. 
The sample was held overnight neal' this . tempera­
ture , and then the temperature was slowly Increased . 
Above 300 0 C the evolu t ion of HCl and benzene 
became small and a complicated hydrocarbon spec­
trum appeared. The maximum peak in this spec­
trum was the benzyl radical ion of mass 91. Above 
389 0 C tIl e evolution of valJor decreased and a car­
bonized residue was left in the sample tube . 

Table 3 gives the larger peaks in the mass spectra 
obtained at foul' temperatures. Below 300 0 C 
benzene is by far the most abundant hydrocarbon . 
Th e small peaks extending to mass 179 are h~avier 
aromatics. The largest of these, at mass 128, 1S the 
molecule ion of naphthalene. The peak at maS8 178 
mav be the molecule ion of anthracene, but- peaks- at 
179' and 167 come from something else. At the 
highest temperature there are peaks at every mass 
number above 78 and beyond mass 200 all peaks 
become of the s~me order of magnitude. From 
mass 400 to mass 596 the spectrum of the partially 
resolved peaks appears as a very uniform sine wave 
wi th maxima at even mass numbers. The upper 
limit is set bv resolving power, and the ion current 
is measurable beyond mass 596. 
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T AR I, E 3. Pm·tial mass spectrum of degradation products of 
polyvinyl chloride 

"Ion cu rrcnts in scale dh-isions 

mle ]011 

2200 (' 30G' C 3350 C 3890 C 

36 Ii C I 2.294 12(; 59 3.5 
i8 C, H, 244 51 3i 11 .5 
i9 (' ,Ti ; 22 3G 3i 
89 C,II , 35 
91 C;Il ; 72 12:3.0 89 

9:1 C;iJ, 18.0 25 
95 CdTII 25 

104 C, Il , 1.0 J6 :3 1 9 
105 C,TI, 12 3, 55.0 
J 15 C,l1, 0.5 3fi 7.) 40 0 

117 C,lI , :3 . . 5 22 .) 51 21. 0 
119 C,lI " 2.0 II 21. 0 
128 CIO II , 14 40 ()7 21.0 
129 (" fl1i9 4. 5 24 ,~7 49 
131 ClO ll ll 20 :38 

14 1 C" lI , 4.0 22.5 5·1 46.0 
14:1 Cnll n fi.O 38 3:l.0 
152 C! 2 ] 1.~ 1.7 10. 0 24 21.0 
153 C" II , 1.7 10. 0 24 22.0 
154 C"1I ,, I. .5 13.0 18 12. 0 

155 C '2-1[ ' 1 5 .. ) 20 38 
16.5 C 13 11, :l. 5 15 4.) 4i.0 
Wi C '3H ll 2.0 10 . . ) 28 3.) 
178 ellH ul 3.5 10 .. 5 9.0 3 1 
J79 C,1 iL 11 2.5 6.0 2G.0 41 

191 C ls H I[ 2 .. ~ \ >L 5 2, 
193 C '5 11 13 :3.0 12.0 22 
203 C 16 11 " 10 2S 
215 CH il li 11 :lr. 
229 (' " II " 5 :32 

2:39 ('1911 11 2 .. ) 27 
25:3 C 2o ll ':l 2.0 2, 
254 
to ("l 

596 

!\ At 3890 C there al'(' p('uk s of the sa.me magnitude at ('\'cry m ass numbel'. 

3.3. Crepe Rubber 

Crepe-rubbcr degradation has been s tudied b~­
Straus ancl ~Iaci o rskY [2]. The degradation produ cts 
at 350° Care abou L 4 percen t of monomer, 13 percent 
of climer, and 83 percen t of heavier compounds with 
an average molecular weight of 6J 6. The monomer 
is isoprene, 2-mcth.d-] ,3 -butadiel1C, of molecular 
weight 68, and tbe maximum peak is at mass 67 . 
The dimer is mostl .\~ the c.,~clic compound dipentene , 
and the nlfLximum pea k is at mass 68 [8]. 

Crepe rubber degraded in the range 236° to 353° C. 
The mass spec t rum extend ed to mass 271 and b~­
compari son with the known mass spectra of the 
monomer and climer, the product appeared to be 
monomer. Climer, trimer , and tetramel' in l'oughl~~ 
compara ble amoun ts. Th e experimen t was not 
entirel\' success ful because the ion curren ts were 
small . ' lra ilul'e to find Lhe heavy molecules reported 
b.,' Straus ancl l\ L ado rsk.,~ [2] ma)' be ascribecl to 
inadeq uale sensilivit." . 

A ample of the heav.'~ fraction of the degradation 
prod ue! \\~ i Lh monomer and dimer removed was 
suppli ed b.,' Str iLu s. This was evaporated in to th e 
mass speel romcter and 25 mass spectra were recorded 
in tbr range 0° to 460° C. Table 4 gives some of 
Lbe pra ks in six of these mass spectra. These mass 
sperLra arc complicated, but, except for peaks at 
masses 69 and 8 ] , the larger peaks come at in tervals 

'fA R I,:" 4. Partied mass spectnt1n of the heewy frachon obtained 
Forn l'llbbel' pyrolysis 

llc1utiv(' in te nsity at temperature of cnlporation 

mle ron 

800 C 1300 C 1380 C 2090 C 2090 C 2640 C 

-------------
69 C, l-J , 70 GO 52 5-3 48 
81 C, II , 100 100 100 100 100 100 

135 CIOiJ I.; 41 G5 (l4 100 48 2G 
203 C l5 H 23 (; 16 15 :lO 13.5 14.5 
271 C"H3\ 5.3 4.4 12 4.5 9.5 

339 C 25 Il39 2.9 1.5 9.0 2. 7 5.5 
407 C:iofl li 2.5 2 6.3 2. I 5.0 
4i5 0 351155 2.6 2 2.3 1. 8 4.0 
54:3 C"H ,.1 2 2.7 1.5 :3.0 
61 1 C" I1 " 6 0 7.5 1.8 2.8 

Gi9 Cso1J Itl 3.0 12.0 2.3 1. 8 
747 Cs5H si 2. 7 ;), 1 2.2 
815 C 60 H gs 0.25 8.6 2.5 
88:3 C65H ]Ol 2.3 2.7 
951 C iO U 1Jl 2.5 

1,019 Ci51111 9 O. r. 
1.08i r SO H t2i .4 
Scale di\"isions al 

mass 8 L _ 150 738 59 69fj n5f; 100 

of 68 mass uni ts, and have masses one uni t less thiln 
Lhe molecular weigh l of polyme rs of isoprene . 
Tab le 4 gives the ab und ances of these pea ks rela t ivc 
to the mass 81 peak. Th e las t row of table 4 give 
the heigh t of the 81 peak in srale di visions. This i 
a meas ure of Lh e rate of evaporat ion. 

At 80° C the vapor is mostl~' trimer. T he peaks 
at m asses 69, 81, a nd ]35 arc p rese nt buL a rc rela­
tively sm all in the dimer spect rum a nd must corne 
p rimarily from ioni zatio n of Lh e t rimer. At J 30° C 
th e raLe of evaporation is high , and molecules with 
4, 5, 6, and 7 monomer unils appear. AiLer Lhes(' 
evaporate, molecules with 8, 9, a nd 10 uni ts appear. 
At 209° C there is rapid evaporation of molecuks 
with ] 0 monomer u niLs . Thes('. qui ckl.,' evaporate 
and in the nex t spectrum record, moleculc's with 11 , 
12, and 13 uni ts appear. The heaviest ions wel'(' 
recorded at 264° C. P eaks at 1,019 a nd J,087 arc 
barely visible a nd could possibl ." be aC(' id en Lal 
fluctuations . A comparison with th e experiment on 
rubber degradatio n indi cates Lh at at 264° C there 
may be some thermal degr adatio n of .the sample, bu t 
at the lower temperatures this is negligible. The 
larger peaks in the lower molecular weigh t range 
must come almost entirely from ionization of the 
h eavier molecules. . 

3.4. Polyxylylene 

An experimental polymer, pol~-paraxylylelle , 
CHZ-C6H4-CH2-CHr C6 H 4-CH2 • • • , 

was supplicd by the Polaroid Corporatioll. Experi­
ments by Madorsky and Straus [6] showed that 
about 4 perccnt of the degradation product was vola­
tile at room temperature and the heavy fraction had 
an average molecular weight of 661. .Mass-spectro­
meter analysis of the volatile fraction gave 78 mole 
percent of xylene, 7 perce nt of methylethylbenzcne , 
4 pcrce nt of methylstyrene, 8 percent of toluene, and 
3 percent of benzene. 

When this polymer was degraded directly into thc 
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TABLE 5. Partial mass spectrum of degradation products of 
polyxylylene at 3100 C. 

M ass ron a Relative 
intensi t y 

104 X 135 
105 X H 1, 000 
207 2X - 1 334 
209 2X + 1 204 
311 3X - l 84 

313 3X + l 42 
41 5 4X-l 22 
417 4X + l 19 
519 5X - l 19 
521 5XH 19 

623 6X-l 24 
727 7X - l 20 
831 8X - 1 10 
935 9X - l 0. 7 

• X denotes the m onomer unit OH ,· O,H ,· OH, of mass 104. 

mass spectrometer it gave a complicated but repeti­
tive mass-spectrum pattern extending to mass 935. 
Table 5 gives the larger peaks in the spectrum ob­
tained at 310 0 O. These peaks come at multiples of 
104 ± 1 mass units. That is, the larger peaks fall 
at odd mass numbers. The xylene molecule ion of 
mass 106 is small , but xylene amount;:; to only 3 per­
cent of the degradation products [6]. The large 
peak at mass 105 must come from the ionization of 
heavier molecules. The complete spectrum includes 
other less abundant ions with 1 or 2 OH2 radicals 
added to or subtracted from the chain of xylylene 
units. Evidently the polymer breaks preferentially 
at the beta bond between the two OH2 radicals, but 
it can also break at the alpha bonds . 

3.5. Polyphenyl 

The polyphenyl was an experimen tal polymer 
synthesized by Max H ellmann of the NBS Polymer 

tru cture Section from diiodobiphenyl heated in 
con tact with copper. The product was partially 
soluble in benzene, and the lighter soluble fraction 
was es timated to have a mean molecular weight of 
1,460, corresponding to 19 phenyl rings in each 
chain. T he molecular weight of the insoluble frac­
tion is unlmown but is presumably much heavier 
than this. 

'IVhen the insoluble fraction was slowly heated in 
the mass spectrometer to 500 0 0, only small impurity 
peaks were observed. The hydrogen mass range 
was not covered in any of these experiments. 'IVhen 
the sample was removed it appeared to be completely 
carbonized. Apparen tly polyphenyl degrades by 
losing hydrogen atoms and not by breaking in to 
smaller polyphenyl chains. 

The soluble fraction of polyphonyl gave the results 
shown in table 6. Peak heights are given in scale 
divisions and many small peaks are omitted. The 
mass range below 230 was no t covered in spectra 
obtained at 1950 0 and at 2300 O. At the lowest 
temporature the sample gave off large amounts of 
unpolymerized biphenyl. (The ion of mass 163 is 
unidentified.) With increasing temperature heavier 
molecules appeared, but ion curren ts were always 

T A B L E 6. Mass spectra of the soluble fraction of polyphen yl 

Ion current in scale divisions 
Mass Ion 

800 0 1950 0 2300 0 2900 0 3460 0 3900 0 
------------

77 O,H , 20 14 9 13. 0 
91 C, H,.OH , 5 24 23 29. 0 

154 (C,H,),H , 206 4 2.5 7. 0 
163 --- -------- --- 11. 5 '-3--- 19 12. 0 9.0 
230 (C,1I.)3H , 2 12 3.5 5. 0 

306 (C,H ,),H , 13.5 4 9 3.5 3.5 
382 (C,H ,),H , 15 43 1. 5 1.5 
458 (C,H.),R , 2 29 
534 (C,H ,) ,H , 1. 5 8 1. 0 
610 (C,H')8H , 1.5 4. 0 2. 0 

686 (C,I-I,),H , 1.0 2.5 4.0 
762 (C,H')IOH , 0.5 2. 5 
838 (C,H ') llH , 0.5 

relatively small . At 1950 0, molecules with 4 
phenyl rings are predominant, and at 2300 0 , 
molecules with 5 rings are most abundant, and the 
4 ring molecules are diminished. At 346 0 0 and at 
390 0 0 increasingly heavier molecules appear, but 
at the higher temperature rapid carbonization 
terminates the evaporation. 

4 . Summary and Conclusions 

The experimental results with polyethylene are 
consistent with previous work on polyethylene degra­
dation, except that the upper mass limit 684 of 
table 1 is somewhat loss than expected . T he 
average molecular weight of the heavy fraction had 
been estimated as 690. 

Results on degradation of polyvinyl chloride 
should clarify existing uncertainty as to the mechan­
ism of degradation [7] . There are two distinct 
stages in the degradation , with loss of Hel and 
benzene predominant at low temperatures and ran­
dom breaking of the resulting OH chain occurring 
above 300 0 O. Tho OR chain evidently degrad e 
in a complicated manner above 3000 0 , taking up 
hydrogen atoms from the residue to form hydro­
carbons with all degrees of saturation. There is 
no evidence of evapora.tion of chlorinated hvdro­
carbons. 

The experiment on direct degradation of crepe 
rubber gave a range of molecular weights much 
smaller than expected, but this may be ascribed to 
inadequate sensitivity. The experimen t on evapora­
t ion of the heavy frac tion recovered from rubber 
degradation showed a range of molecular weigh ts 
consistent with previous estimates. There are 
molecules ranging in molecular weight from 204 
(3 monomer units) to 1,088 (16 units) and molecules 
with 9, 10, 11 , and 12 monomer units are abundant. 
The average molecular weight [2] based on the 
melting point of a camphor solution was 616 or about 
9 units. 

Polyxylylene seems to break at random into 
fragments containing up to 9 monomer units. The 
range of molecular weights is entirely consistent with 
tho average molecular weight, 661 , of the nonvolatile 
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fraction. An inLcrc Ling poin L, however , is that it 
h as been a,ssumed that polyxylylene actually degrades 
into monomer and dimer uni ts and that these re­
polymerize on condensation [6] . The present ex­
periment gives no supporL to this theory, for degra­
dation products are evaporated at pressures below 
10-4 mm, and molecular interaction is negligible. 

The experiments with polyphenyl indicate that it 
does not degrade by breaking in to shorter chains 
but loses hydrogen and carbonizes. A published 
research [5] on perfluoropolyphenyl shows that it 
too degrades by carbonizing. Low polymers with 
up to 11 rings evaporate without degradation, and 
the same upper limit is found for bo th the hydro­
carbon and the fluorocarbon. 

The upper limits of molecular weights observed in 
mass spectra of four of the polymers are listed in 
table 7. These limits arc presumably set by the 
consideration tha t heavier molecules will degrade 
at the evaporation temperature. A variable in­
tensity factor also enters into consideration . The 
aromatic polymers are favored in this respect, as 
thair molecule ions are relatively abundant. These 
are the heavie t hydrocarbons ever reported in mass 
spectra. The simple recurring patteI'll of these 
polymers leaves lit tle doubt as to the molecular 
formulas of the heavy molecules. The polyvinyl 
chloride product is an exception in that the degrada­
tion product is hopelessly complicated. 

Three differen t types of experiments have been 
reported: (1) the direct evaporation of degradation 
products in to the m ass spectrometer, (2) the re­
evaporation of degradation products recover ed in a 
separate experiment (table 4), (3) the evaporation 
of low polymers without degradation (table 6). In 
the second and third type of experiments the com­
plicated mixture is fractionated as the temperature 
is gradually increased, and this simplifies the re­
sulting spectra. The re uIts afford a basis for 

TABLE 7. Upper mass limits of polymer mass spectra 

Polymer Temperaturo 

o C 
Polyetbylene.... . .. . . . ..... 386 
Rubber.. ... .... 264 
Polyxylylene. .................. 310 
PolypbenyL.... .. .. . ... . . . . .. 390 

Ion 

C"H" 
CsoHm 
C"II" 
C"1[,, 

Muss 

68-1 
1,08. 

935 
838 

observing the distribution of molecular weights in 
the material. R esults are not quantitative, as there 
is no possibility of calibrating the sensi tivi ty of the 
mass spectrometer in terms of pure chemical com­
pounds. However, these experim ental results are , 
in general, consistent with values of the average 
molecular wcight of the degrada tion products a 
measured by the NBS Polymer Structure ection. 
There is no evidence tha t the condcnsed degradation 
products repolymerize to form larger molecules, 
but results on the degradation of )'ubber are in­
conclusive on th is point and descrve further study. 
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