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Energy of Activation for Oxidative Pyrolysis of Several Plastics

Takashi KoTovorr**

For the purpose of estimating the behavior of plastics for heat and oxidation, applying so-called
Kissinger’'s method, which is well-known in DTA techniques on endothermic pyrolysis, to exothermic
pyrolysis reaction, energies of activation for oxidative pyrolysis, besides frequency factors and specific
reaction rates of Arrhenius equation were determined on 11 representative thermoplastic resins in
oxygen, air and nitrogen at atmospheric pressure. .

The instrument used was Thermoflex type 8021, a differential thermogravimetric analyser, developed
by Rigaku Denki Co. Ltd. All samples were kept for more than 2 weeks in a desiccator, in which a
saturated water solution of K,CO4-2 H,O were present. This solution is said to be in eguilibrium with
a relative humidity of about 40%. As combustibles must come into contact with oxygen current in
the case of oxidative pyrolysis, samples were not mixed with reference substance, but only laid on it.
a-Alumina was used as reference, being ignited for 30 min in a crucible before every run. About 500
runs of DTA procedures were carried out on 11 kinds of materials. Kissinger’s plots obtained in each
atmosphere are displayed in Fig. 7.1~7.3. Table 3 shows calculated values of energy of activation E,
logarithm of frequency factor In A and specific reaction rate k based on these plots.

Main conclusions gained are as follows : —

(1) Resins containing hydrogen as a.constituent, in general, give rise to dehydrogenation(scorching)
reaction and begin to decompose at a temperature little less than 200°C in the presence of oxygen.
Their E values are mostly ranging from 10 to 20 kcal/mol.

(2) With regard to In A, so-called compensation effect is observed that In A increases with an
increase in E. Furthermore, it is concluded owing to this effect that specific reaction rates of pyrolysis
of most polymers are nearly equal at temperatures at which individual pyrolysis takes place.

(38) As factor which affects the rate of pyrolysis, one should mainly consider oxygen concentration
rather than specific reaction rate. .

(4) In the case of such materials having very low vapor pressures at elevated temperatures as
plastics, it has been revealed that an occurrence of ignition is not due to the process that proceeds
through stages of pyrolysis followed by evolution of combustible gas and explosion, namely, the
general and conventional concept of ignition process, but due to an initiation of oxidation (behydroge-
nation) reaction and self-heating phenomena on the surface of molten polymer. )

(5) with plastics, normally supposed to be highly hydrophobic, coexistence of trace amounts of
water, contrary to usual sense, be able to play a part in lowering energy of activation for oxidative
pyrolysis. However, specific reaction rate, the essential value, is evidently larger with drier than
wetter sample.

(6) As'it has definitely been indicated that the value of energy of activation expresses pertinently
the relationship between molecular structures of the materials and their behaviors to heat (oxidative
pyrolysis), there is no doubt that this value would become an important guide in the search for heat-
registant polymers. :

* WIEEETEEANYYRD YA (May 1970) CRWT—HRER
" L% W% Research Division of Chemical Engineering
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Table |1 Calculation for K-plot, based
on DTA results for polyethy-
lene in air.
K"y t Db DEEA

"t & | G |10 o)
31.4 303 576 1.736 5.976
15.3 274 547 1.828 | 5.710
7.5 248 521 1.919 5.441
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Polyethylene b T E Z 4k EX 0.02mm, BREL Ax7 Uy E-640
Polypropylene = £ wWm 1k K. Melt Index=24
Polyisobutylene R (= = KRR, et HWAY 75w HV-1900
Polyacrylonitrile = F EH OE b Aw N
Polystyrene = #F K ORE T—t. FRE F—FEBrw Pl AY— . GFE 14~

15 5, EX 0.5mm
Polyvinylchloride % F v b Z a4k JBE 0.3mm (HEEY)
Polyethyleneglycol- H v -t HERmH Trev
' terephthalate

Polyamide PA 6 = v v—1r. (6-F1wmv)
Cellulose triacetate E 7 s 74N BRI mm,RE TOXRv 2 Sy b
Polycarbonate ol A ZaA FHmEG vVIFALLE
Polytetrafluoroethylene A&V H— T 7 4 VA JBEX0.05mm, FEiR% V7w yvT—77900
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Table 3 Kinetic Results for Oxidative Pyrolysis of Several Plastics by DTGA Techniques

DTGA e X % fRERAVE AT ffE D 2 RAES-18 S B3 5 B AR R

mp (attm Sat?é/rr:icn) A(Cﬁéaﬁﬁl%y In A (min—1)

© a0, N, air O, N, ar - O, N,  air 0, N,
Polyethylene 120 248 226 473 147 17.1 53.6 12.6 15.9  34.8 0.20 0.20 0.30
Polypropylene obscure 143? 226 193 456 13.6 14.0 35.8 12.1 13.7 22.8 0.15 0.25 0.27
Polyisobutylene —_ 221 199 . 389 12.4 227  41.8 11.1 25.2 30.8 0.21 0.41 0.37
Polyacrylonitrile obscure 293%* 284 369  11.2v 13.8% 32.1 7.83% 10.6v 23.8 0.12v 0.15%v 0.25
Polystyrene obscure 302 279 422 20.8 20.8 62.0 16.7 17.5  44.3 0.22 0.25 0.74
Polyvinylchloride 1247 282 280 282 34.2 34.2 342 30,4 304 302 050 0.50 0.45
Polyethyleneglycolterephthalate 229 337 313 435 20.6 21.7 42.8 15.3 17.2 29.2 0.19 0.25 0.30
Polyamide PA 6 215 387 329 447 14.8  13.1 4290 9.14 8.8 286 0.12 0.12 0.30

| Cellulose triacetate 157 353 317 358% 22,8 18.7  29.4¥ 16.7 14.3 22.0 0.20 0.18 0. 25%

Polycarbonate 220 477 452 526" 34.6 37.0 49.0v 21.4 24,3 29.8¥ 0.17 0.25 0.257
Polytetrafluorcethylene 325 551 544 566% 73.0 124.0 60.0v 43.4 75,4 39.2% 0.30 0.37 24.6%

*w indicates the case in which K-plot is based on the mid-points of weight loss curves.

Atmospheres are under normal pressure.

—Fuk =B LEAHGYEEO s f £ £ £
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Fig. 9 Energy of activation for -HCl
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M, BLEREV. ¥, Ao X 5w PETP &
RYV7IFERE L LD REAORETBMEEN
LCHWbLRABETKR, hbiiENEWEsHE
Eird o A—SELTWS. L L PETP 3,
BSMREBEE LAY 7 I Y45, PETP 3iBEOHF
EDD LT2Oo0HEY —~ 27 2R LT (2BEesh
nC) 5BT5H. FOR PE R ERILKES T AF
v 7 DBFERLSRER E X TED, RFOOE~2
BEE LURAERIGEES bOTHDHZ LiZEH
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CHETED. EOES ThEEIT5.

PETP 1RV 73 F& & b KRB K& BEX
h, EABRERR (BrH< RH =70%) TiL, 2
g BEFOWFRIZEB VTS Kissinger’s plot
AR TH . ~40% R.H. i LicArle >
WTERWES By FAELR.

fols, BRBTCRTERHTHRRERLRL I,

4.8 KYT I PA Y

PA 6 35EHET - BFEF - ZRFOThiICEWT
b REA—BESETOETS. COFELDLHTPA
6 &kl UTHEREHEL R L W2 5.

PA 6 1XEY 7 I FEFTED » & b RIBMES TR
ZERMBLNTWBRY, BRKERBICOWTE,
EHTEREORWEHRY — 2 3% bR, EHEL=X
H —DEIEETEETH - 7.

BRENFAT B L 180°C I TR IHFEY,
ZOMEDRE CREPAEARCHATIEENE LD
h, F0H2 BHC SN TEMETS.

AV 7 I PELBWTIE, SHEEE L EEE
EBLBBRLETTHZ LML TSN, FREE
BENS DI E DEA XV DUL, . B EITC ST -
BFRRIEHRE o THEERSB LI W DIZEL
L, BEZToTuARRFS L) ERCELTH
DTBEBLFETESTHEEYHRY 55 L5k
KRB BNOREEELDZELTELY. ZDHER
CLEERSFAF v 27D PAN T\ 5.

ERPTIRBASEMRBREC - 7 03H b5, ZDZ
L3RV 7 I FORGRBOB, HicBBESORHNE
ZoTOEDTERNZ EEZRELTVWS, 73 ¥
ENR5ET Ak, 53kcal/mol D= RAF — B EES
B8, ThIHETHERFTOEL 42kcal/mol ¢
BoT, ZOMERFENENZ B,

4.9 LO—XT7HEF—F CA

BRHFEAET T 260°C < B2 DEERIEREL T
%, FRRBEWCCHEBDIAEY, B2 o0ORE -~
2ERUTCESGETS. H20— 2713 420°C L LT
WBEY RGPV ETEZ EEZR LTV 5.

PG O RAET 320C LW bIBE D
ESEREREIET B DI 330°C B Wb TH Y, &
EIRE R O FHIE 360°C fTie b 5. ERRY A F&E
B L 2EMER O 2 AREY — 73R bNS. BEE

e~ ABREHFOSRCIHLDLELZLNS.
ks, BERFHEKT COREFRBTEAEI L LN,
ZhE PA 6 BYBI—FR— ROV TEHRD
h, 2FRROREL S FAFy 7 BB SELE
zbnsd. —J, PETP oBHwii, HBiTchT
PR ZDBEENLLNE ENENLDS FAFy 7 L
BiItb5LAHTHSD.

4-10 RYH—FKEXx—F PC

PTFE (77w v) #BHW\WT PC BRI BESBE
BEYHD, 8% BFR 2L0oVWrAZMHbLTIRE
AHER—REGECHETS. Tiobb, 0, OHfF
CEBDHBBECETHLDEY Zbhin\ v 5 HEE
etk EIgCcH 5.

BRELETTIE, 330°C SHWH L RBEGIHRRALD
n, B1OREY - 7HETS L LLCEERII
WBES. LKL, PE 2By, PC OBE&HMER
FHETAEIY - 7L TE 20~ 20135 HBE
B K &,

EZBFZPFTIE, PCRELEEOW 1/3 b DITHEED
BREXRTN, 0401, ZEHEPCIZ650°C B b
o Th ML, BERBCEILREEASRIE
ThH ZhEb 5 ERERE THDH L 5P DU
DAY DY, —EBEETHETS. O Alx PAN.
PA 6. PTFE w3t@ind D ThH%5. BWEFILLA
EROMIE L S BRWET R T BERFOE
T BH 0n). )

411 m7y{eTFL 8l PTFE®

WFENROBHESFI BT, PTFE O EXfliovs
THhOFFAF» 7DFNI DVBELLIE, XEMEK
&L, FOBKEROBIFMECELL TS,
LAHABGREBESADL, 3BEOFHICRTRE
sy,

PTFE 2MiDF 7 AFw 7 ERBIr B 5 —DDJE,
W, EBRPICKT 3 ENBREF TR A2EE8
NRTCh o e H/PENZLETHS.

COHEER, BEAILVF-RHECLTEETSLE
SO X3 BhbiLa. kD, —BRES=
FrF—& LT D(C-F)=107, D(C-C)=>58keal/

mol %#Y, %G+ 5EOWEMEEET L, EXhC

DEG RO EARHFEERL C-C &8RN 2 BE
FERIETHY, BEPTOLIUEL, CF GO TN



DECHEEBRETHD LHERTE S, BRTOEE
1%, —EE7 v BRIGHES LI FBNEE DS 0T
DB LB, U EOHRIBREET CORS R
CPTFE BRILTAFECL - THLEST bR B &

C#Zrohs.

5. # 2

5.1 AEERCOLTORIENEE

Fie, K-plot Io X 5 kb= 54 ¥ — WL,
L BAABSERENESY LR TW5DT, T
X o THEBEOREE ThbblbREEoEcE S
BMED 7 5 ARG NAEEECAH B, Table 4 B S i
Itk sic, MIERGRE - 1l O TFAFw Z71L
Fho OEBLERBES R 5 B RREREC X
D 4D N—FT BT HNRB. ‘

Table 4 Temperature range of oxidative
pyrolysis of plastics tested

7T AFy 7 OB R A
i
Pyrolysis
Plastics| temp. Remarks ; Use
(°C)
First PTFE heat-resistant
group | pC 450~550 plastics
Second PA 6 textile fiber in co-
Froup CA 300~400 | mmon use and sa-
PETP fety film
Third | PS : .
group | PAN ~300 | molding plastics
- | PE
Fourth . '
group PIB 200~250 | packing film
PP

Mitda 550 4 Owed % PC,PTFE 113l L LT,
RAMESHIHBEESY X v BB(CSRCI. in
B Th PAN, PS 0 X5k, Mg ks
Lish, HORBEREMEEL LD 5 HEEELLO
WA V74 VRFAFAF 208 ERO X 51T
WEESYWTHD PA 6, PETP i Xix, HAOHHE
M LT, KENEVCARLSBREEY D -

T5. Table 4 X »C, HEFFEKPTE DS

WHDORBKENWSDANERTEAEB L, TOX5 )
25 (PVC 11k <).

EETLWRFHERE

RIIS-RR-19-4

a) in air. PAN, PIB, PP, PE, PA 6, PETP;
PS, CA, PC, PTFE
b) in O,. PA 6, PAN, PP, PE, CA, PS, PETP,
PIB, PC, PTFE
¢) in N, CA, PAN, PP, PIB, PA 6, PETP, PC,
PE, PTFE o
ZECHIED RS, 77 AFy 7 DREERCET 5
D 2 ODIEE D\ TOIEFIL, Table 5 g Tk
Q. TR, 3oDIEEE TR INAIEFIE, T
P TnBZ Ehdodb.
Table 5 Other data on thermal chara-
cteristics of plastics

7 I AFy 7 OEWIEE BT
LEDMPDT — &
M . Oxygen M1n1mum :
aterial Index!? 1gn11%on
energy!® [m]]
Polyethylene 19 ~23 10~30
Polypropylene 17.4~20.2 25~30
Polyacrylonitrile 21.4 20~30
Polystyrene 17.8~19.5 40
Polyvinylchloride 31.5~45 NI
Polyamide PA 6 24 ~28 20
Cellulose triacetate 18.1~21.9 15~30
Polircarbonate 25 ~42 25
Polytetraﬂuozc& Flene 95 NI

NI means no ignition of material.
2T, FTMEFET CTORSBOBE I HRTH
», PC, PTFE 350# & LC/0 8D 7 5 A F
v ZIZEDfEL LT& T 10~20kcal/mol ORFICED
EoTob. KBELEETHERYOBE, BKRL
Tof Fet—FdF4f FVeBRT 5 LBV BER
RO TH S LT TCREH IR THBEL
TIenb®, ZhbD 8D FIFAFy 2 (BL
5 PC %) 0BBMLHBOE—HFL, TTZOD
B R RS S 0L TFHIN, Lk THERLI»T
KEOREEOAEFCESOBLI LD B L LTE, £
RBAMELA LML 5 R EDERE - TWHTE
W, BRI TFS. Fhed, EOfER PAN,
PA 7 ¥ —HOFN B TSRO HRE LR
DIEFF L 72 Tcn—3 LT, il T\w5. PAN,PA
K EBERTTAFy 7OBE, Tn BBV LHDP
HLFEDEIPNZ T LIDWTIE, 5.5 TEEL
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T 5. ZEHLBERL CEOERETRRDI L
EoWTiE, 5.8 TEETS. ik, ERFTOREE
mm$w¥—®@m,%®f§x%vy¢mﬁﬁfa

5L TCRLBVWES=AVE - FRBL TS50 L
LTXd5b5.

BEERT In 413, ErNLThZhizighf LT
T p o LiARbhs. Tiobh, EXAKRETL
In A 3 Kk&7b L3, Wb b EESIE compe-
nsation effect A& BLNBHZ &k, EDOEE DA
BVREE. i, BEXETFO In A Offil PTFE
BBATIEE A Y 10~20 O h Y, BELS 7 AT
v 7 LEROBE L O RE0SE, FEEE (6-2)
LABAEL, FIAFy Z7OBEOCHARIDT =
v e —BREREwI— B ELDND I & b,
BRDHHEETH 5.

BHE, BEPDRCY - TESBRORICEEER k
i3, Table 3 OEKHcLB X K, FThEThiEg
BoRE HEETHE LEE, TXToHERTov
TRIFZELWZ LAETIRS. SHRVWRZ BT
HiE, —BESWEREE L3, HEOVHARK

Bfﬁﬁﬁﬁﬁﬁﬁﬁﬁbwﬁﬁmﬁﬁéi53ﬁﬁ_

ThB, Ly kb, Lhrl, PEOEECX
o T EminEnS b, PAN, PA 2 OBE, E
BINE R Ty 3B S Ab BB O KITE
BRI Mo ST AFy 7OBACHL TNV E
PHEERTE D, BETSEC LR, BERCBRTS
PTFE R—Tc A LD GREIED D R R RE 05
IEEERERTL L THD.

5.2 TT7RF vy DRKEME REBRIER
o

EREOEEL L LTIhEY, iDL AR
ERNT, FFAF v 2 EBTTFEYORKBEC
DNCT—DDEENRNBLRICDOCTHRET 5.

Tiebhh, FIAFy I7DE5R, BRIEDENY
B ORI TL, ERO—BHELSTHS
Se—RRBE (B 5 BRI Ik T,
EECOBLRICRBERIERB ORI L /s b 2 & 28
BPohtitoic. 2O &L, EXZFEHSHD DTGA
LB LB RS DTGA &l tiufi - ¥
D35,

Tichoh, FEROBSE TREEFT AFE) TR
o R B VBRBRAIIV D 5K (BF) v

in N,

e TGA

100 200 300 400 500 T
Temperature
‘Fig. 10 DTGA curves for polyethylene
in N, and in O,
EEFR IOBEFCBIT DAY
=51 vo DTGA #iiE i

57w A bRKCELLLTH ARE (PE IR
BEEORD) bl binu. ’

Fig. 10 ©h5 X 51, EFFLBEEFEP LY
ERTHRISE, A—REFERCREZRELR.
L1y, B, WhesEREHNETE S, 2
WO RNNE ~ GN8N D L RREKOLESE
BTh B b, TRET ADREREZ O DR
HOFEOFELIEBRTHHT, FIAFYID
BOMIIBEORLY » THRE - TL BT LR Y,
Lichi o TEERTHA S LBENFEL IS ZigL
A E-BEHERCRECHESALRLTIWXTT
5.

FZE: PE 084, Fig 10 cAh b L3k, EFF
TI% 450°C Bl Eve s B\ & BEBMAIIEE bR,
—7, BENFETS L, WEF IBE SO 180C
T D RBRIhD, 810 REY — 2 (230~250
L b R A BT . )

3 APy 7 PRGEDENGEE, KEXEL
Ba, PCicrukE, #uiol 200°C LT O EE
CREFIHDS. ThbLOERR, BEIFETHS
&, BiXALTCOBEL LI bHE (BK) T50
Tiric, BEEEC R8T 5 BLEG (a sort of
heterogeneous reaction) 7%, FEBMEHL L HITHKX
DEE: criterion (7B ERTHDOELTX
V. BRKEHIco T, PEER BRI (kR
Rit) AEC b, #OBRSFEENEL, BELRE



&I ZIITINE I (self-heating), FiiEHEMT
LB BRI IGE O FHRE URRES R DR
AONBEED (HBREEOTRE). =0 X 5 iR
WHFADEELD T - T, T TEEBRbESL
self-heating HRAIRIGERTH S LHERTES. =
FNF —EHFEOWTEH, FIKOBEDL 5 KME
WEWEAEE L WS, BTmE LR R
KELTETRAZETHZLBALLTHS. TR
DFEEKFBEC R\ THRBRECTHRKBETHZ L
1, HEIKBEINAZLTHS. T, BVEE
BOBHEEZTHHETL, TORERIXIUERE
AFUIFELTRELN S ORITR BT, FEKES
2PN TEBTCILL s curve B & 217,
THFEINBERTHDHY. »

TRFOFKCE, HyCO XDd (Thbiikk
BRI EE R BELETD) RIEKERBEETH
220 | TR KBEBNI A DB Uiy 2 O
N, BH—EERETD ECORMTHLN, FAE
Bk, BSRCitBIfRind, AMOEERE,—EE
CETHECORME LTERETERV R EOHR
b, FEROPICIERERIG L FERRENAE LB
THEFEERZRELTCNBDE LTIV bAHA, I
100°C DR ERIFE CHEEHE L LTEEL W BRI
ESTFRINTZOMY TR L, FRBERIE D B
B - Tk, KRS O B(BRAL) 55— TRy A R
EOBEEIEEBRELETH LIXURTHAS.

5.3 BEREORE

BRPCRTHBEOB L I2HET SO, TH
FREH - UL, KEZER Db eghesirs e
el FOL5K, BMLLABRLB] kL I{EEE
nas.

BB R E A — T

v=4- ngygen : Cgt;mbustible €xXp <_'_RE—T>

(5-1)
DESKFRbLICLE, DBIREE (5F) BAE
28, ¥BEEb=RLF-ENIWEE, RS
ERREL BT LIRENS. B LCRA—WEK
DOWTC, BRFTIIESP L B LU CRESREND
Tinl, BBbolboEkt=F31rFr—-3EtT3
DTHH I TORERALHRT B Z L1k, BFEB
REBKFICBT HREDOHEE ORFOID0—8 &
7t 35b0DEELLNS.

ERRETENMERE

RIIS-RR-19-4
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Fig. 11 K-plots for polyethylene in
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Fig. 12 Effect of oxygen concentration

on oxidative pyrolysis of polye-
thylene
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75 AFy 7 OMBSBCET BER= X ¥ —

FTTREZONMTWS X 51, ZEIH-BEPICE
A EXRA—THD LD, mHEI-ThoF
FAFY ZRAWTHLALUTORL - TwHDR, &
CIIRENLERDTH AR =F VvV ERRCEBE
BEOSHRY R CAhl. ZERPTO K-plot LBER
e K-plot %4 % L, BERFTOERS HAEHAKX
B TWB——E 3 T &Y, BFESTikX v ERAT
FIGHREZ o TnBZ LERT DT, RALTEE
TRV BEEFTOEDE I BNETAEL o T
B—BESFECHE - TENET B X 5 ikHh 2.
FZT100% B &L 25 e OB CHRRBRELE X CE
NESETHNHL5 L L. Fig. 12 8X5L,
BREE 60% ¥ CIESPLBF2HELRACEE
THHN, chuaBxs P LFoHERED{ LS
w3, FHEEDOETFRALRL.

733, 100% BAREELLE, 2% YBMRSE latm
Pl EEonCoRIEE, BEOEE TR RATETSS
2, FEWiEEkEE DTA S4B L C I hicETF
FTRLBEERFFTHS.

—77, DTGA curve 4% &, £ T T 7
L3, BEPTRRERFIY 7L L BEY
BitAL, O — 27 TRMSBSMLTLE 5 ORK
L, ZRHPCREIDOY — 27 13/hX¥— 2% BET
LILAELEERESET, B2 —-70REvELLLRE
ERATIEDD. ZOMEOEBAIL, BREE 60%
HMHBETH-T, ThIVBREREF SEL LIS
1Y —23kEBCLEL S,

PDEo#EEMD, 25 CRRRORAEREG (&
) ORETBHY, BERCTRRKRRIGZ £ETH
DELTHEDOREE - EREELKE WD, 3L
A AR RZOBSREY BERTHRIEHRIE 2
Y O

FEMD T FAF v 27EDOVTHTEH, BEFDE
L DEIBEZHROFRL DT kEW. L,
ik In A LE & OfERHFRCI D, 7ok X PE
To\T 250°C ¢ k (in air) & kb (in 0)) %M
BThE, WERXBLALEMTHD LB HRDBR
5. ULinlLicdin, Table 3 wXksnde, 7w tCohwo
TG AFy ZROWTC R OET TS, BES
CRBITAHEDIFE S REC ERABRS.

LT, REEEVERIETETLELTUL, &
BE—E0BERICEEERI—EL LTI, BRE
EOLEYEEBITITIVWIERED, ZOZEhb,

— 17 —

F2 L %1% Batm OZog L latm DOEEEN DI OB
BRI RS, BIFEEThD L5 TFEN
TEETH-C, Wi EFTEMIWESHETORLEE
WESZ DT TR 5 OEEE . L, &
B—HTORREC WU, REMEOERBEEIR
DK L RENOBROVBERBYHRC LY, BEP
TR NESHEETB XV ENTHS Z LIk, +
STEENBEETHS. '

5.4 X E O ;R

TR L 31, BWBKEYETA LARX
NTCBFFTAFy 7 OHETEH, LOBEBILS R
BT 5EEb= R F— OfE1x, KFOEFIKX - T
BB ET B L b5 1eDT, kY PE 2%
SIiEEb= AV F -k RIETHMEE R.H) ©
TS 100, ~80, ~40, ~20 & % Wi\ THR
fo.

¥Eix Table 6 wRTX 5Kk, PE 0%s, K4
DELEDL L TERMEWEL L 2EACH S L HH
EThHS. Eb, PP ronwti ABERRETS
EERNELTRY, REL-I7BRELLTHTRS
HENADRI. DT X, KBEYETE LR
— A ¥, SR—wv} order TRIBT 5 AEDOEIE
EWEOBRE, KFOFEER X » TR RBT
LXEROZ LRETHAEBCHIBERL, FTAF
v 2 DA, EWRREOKS DOREND L - CTHEL
IR ET A EME b= AV F - DERE T X5 E
D ERRLTWS. L, FOLOREEESR
kE OECOWTEE, BOARRBORNE S Rk
WEWS LB L TEE WD,

Table § Effect of relative humidity on
oxidative pyrolysis of polye-
thylene
RY =F Vv ORI RIE
THRE OFE

Saturated

aqueous |Relative| £#,°C| Act.
solution oflhumi- [at5°C | Energy{ln A
salts (at dity| /minkcal/mol
about 20°C) f

— 100 241 | 10.9 8.83 0.16

[min—t]

NH,Cl 80 | 245| 12.6 | 10.5| 0.18
K,CO4-

2 §3H20 43 | 250| 14.7 |12.7} o0.21
CH,;CO0K 20 | 252| 19.3 |16.8| 0.25
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Dz X 5.

HEAR L HEMELY KET5 L ELONLERILE
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IhEv. LaL, BRPEBITSLE LBEEETC
BITHE LMFART, FE TR LNDD. o
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By R encEs.
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CEEBENFT TR (B) Kticx v &L, o
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IEREED, LELZDEHWERIOL.
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Energy of Activation for Oxidative Pyrolysis of Several Plastics
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For the purpose of estimating the behavior of plastics for heat and oxidation,
applying so-called Kissinger’s method, which is well-known in DTA techniques
on endothermic pyrolysis, to exothermic pyrolysis reaction, energies of activation
for oxidative pyrolysis, besides frequency factors and specific reaction rates of
Arrhenius equation were determined on 11 representative thermoplastic resins in
oxygen, air and nitrogen at atmospheric pressure.

The detail of discussions will be described which comprise quantitative compa-
risons among these values and considerations of effects of various conditions to

them.
(6 Tables, 12 Figures, 25 References)
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