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Abstract : Major products obtained from pyrolysis of Teflon are CoFy, C3Fg and cyclo-
C4Fs and mole percent distribution of each component varied with temperature, pressure
and flow rate of inert carrier gas.

Experiments were performed under five temperatures between 550 and 800°C and seven
pressures between 760 and 2mmHg. Experiments were also performed under same five tem-
peratures and four flow rates of nitrogen carrier gas between 50 and 170 ml/min.

Accumulation of CoFy was facilitated by reducing the pressure or increasing the flow rate
of nitrogen carrier gas. Raising the pyrolysis temperature facilitated C3;Fg formation but
diminished CoF4 formation. Cyclo-C4Fg was unstable at high temperatures and its amount
sharply decreased at high temperatures. It was confirmed from the experimental results that
pyrolysis of teflon occurred via formation of CoFys, which was further pyrolyzed to produce

C3F¢ and Cyclo-CyFs.

*Present address: Department of Chemical Engineening M.I. T., Cambridge, MA, U.S. A.
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Figure 1. Apparatus for the pyrolysis of PTEF in

nitrogen carrier gas.
A: Nitrogen cylinder
B; Capillary manometer
C: Temperature controller
D: Furnace
E: Stainless steel sample hoat
F: Stainless steel reactor
G: Water trap
H: Glass wool, CaCly column
I: Liquid nitrogen trap
J: Vent
K: Rubber Stopper
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Figure 2. Apparatus for the pyrolysis of PTFE under
reduced pressure.

: Vacuum release

: Furnace

: Reactor

: Sample boat

: Temperature controller

: Trap for solid particles

: Glass wool, CaCly column
: Liquid nitrogen sample trap
Liquid nitrogen trap for vaduum pump
: Vacuum gage

: Pressure regulator

: Vacuum pump

: Aspirator

: Rubber stopper
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Column: stainless steel, —‘lf in dia., 30ft long.

Packing material: Kel-F Oil coated on Chro-
mosorb-R

Column Temperature: 20°C
Helium, 40m{/min
Sample volume: (.5~0.7ml
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Figure 3. Chromatogram of products of PTFE pyroly-
sis at 771°C, 170ml/min N, flow rate.

A: Air impurity B: TFE
C: PFP D: C:PFB
E,F: HB
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Table 1. 1. Product Distribution in N, Carrier Gas
A: Tetrafluoroethylene

B: Perfluoropropene

C: Perfluorocyclobutane

D: Higher boiling perfluorocompounds

(mole %)
Temp. °C
low
rate ml/ 566 | 624 | 677 | 731 | 771
I}lln
A 53 28 26 24 22
50 B 15 23 28 40 56
C 32 47 42 26 6
D 0 2 4 10 16
A 72 40 32 26 25
90 B 12 20 27 40 54
C 16 38 38 27 9
D 0 1 3 7 12
A 80 46 33 28 25
130 B 9 19 25 36 50
C 11 35 40 30 15
D 0 0 2 6 10
A 83 58 37 29 27
170 B 8 16 23 31 49
C 9 26 39 34 16
D 0 0 1 6 8
B#: mechanism (1)o] w&rld C,F.0 KIE
o] B8t mechanisnz} A7 REE HE
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ot ohE F3-2. AR #ibgol A %
MRE AA S sk st ot kBt
#iRE 2 Teflon?] B el £RsE W
Tie: CoF®) BUREA A A= HE)
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Table [. Product Distribution under Reduced Reduced

Pressure

A: Tetrafluoroethylene

B: Perfluoro propene

C: Perfluorocyclobutane

D: Higher boiling perfluoro compoun5s

(mole %)
Press.
mmHg

S 760| 500 400| 300 200 | 10 | 2
Temp. ™\

°C

A | 25 56/ 64 74 80 92 | 98

566 B | 18 111 7 4 4 3 2

C | 53 33 29 220 16 5 0

D 4 o o o o o 0

A | 25 51 57| 63 74 8 | 97

624 B | 27 20 14 14 10 3

C | 43 28 27| 23 16| 7 0

D 50 1 2 o o o 0

A | 22 48 54 57 69 86 : 97

77 B | 35 24 18 18 12 6 3

C | 32 23 25 23 19 8 | ©

D | 114 5 3 2 o oj 0

A | 22| 45/ 51 55 65 79 | 93

731 B | 45/ 31| 24 23 18 12 5

Cc | 18 20 20 18 17 9 2

D | 15 4 s 4! o o0 0

A | 22 44 47 52| 60l 74 | 92

71 B | 53 39 36| 33 28 18 6

C 5 8 8 7 2

D |20 9 9o 8 4 1 0
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Figure 4. Product Distribution at various carrier gas
flow rates at 566°C.

A: Tetrafluoroethylene
A: Perfluoropropene
C: Perfluorocyclobutane

o) 2ol uA CFo A& didgol 0]
AREEANA 25%9 o] el ol wep =
#°] 5ot 170mi/min® @)= 3 83% = ®
WAL & 4 At 2} Kol CoFe= wifk
o] BmEASE 2fo] WA stg on cyclic C4Fs
4 A= w@rtA ol e, ojel g mEge %)) A
48 mechanismFo) A BE ) @) KKE, (3)
# (6) KfEo] —FES] series reactiono]w] i fro]
depAw (3) KEe R 4mE CFo KESR
Aol A2l #Reeiel oA @S (5) KHEdl

44

FER

BRE #ért Eo157] "Eelth  Fig.bole
731°Coll 4 fpdkoll whi Azt R o
et

60

40 O B
C

A
, 20

\‘\4\-2+__.

[¢] I ! 1 L
0 40 80 120 160 2

Flow rate, mnl/min

Vol. %
o S T

0

Figure 5. Product Distribution at various carrier gas
flow rates at 731°C.

A: Tetrafluoroethylene

B: Perfluoropropene

C: Perfluorocyclobutane

D: Higer boiling perfluore compounds
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Figure 6. Product Distribution at various temperatures
(Carrier gas flow rate: 170ml/min).
A: Tetrafluorcethylene
B: Perfluoropropene
C: Perfluorocyclobutane
D: Higher boiling perfluoro compounds
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Figure 7. Product distribution under various pres.
suresat 566°C.

A: Tetrafluoroethylene
B: Perfluoropropene
C: Perfluorocyclobutane
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Figure 8. Product distribution under 300 mmHg at
various temperatures.
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Fignre 9. Product distribution under 760 mmHg at
various temperatures.

A: Tetrafluorocethylene

B: Perfluoropropene

C: Perfluorocyyclobutane

D: Higher boiling perfluoro compounds
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