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Assessment of polyethylene stability usinB the standardiTed
OlTprocedure by DSC method

srmnary The sbndardizcd prored urc lor debh ina hon or oxid ion nl
duchon htc (olo uńg dE aifer€ntial Yanńing .aloimeby (D6O nethoJ
has bmn dśdibed' A P.rkin Elnel D6c7 iNhmentw* Utd ańd txls
cilibntcd with nrdiuh and tin eilified rebencc nai.rialś (cRMs) Mca'
surcd vrIus of meltin8 hnP.rafure wct .oBistmt {i& the cshńed valucs
withh !]3 t' nE pt@dure vas validahd usilB Ćonnclcially łvailable PE
samPl€s. Relativ! *andard dcvlahon (RsD) va]U* wele Gl.ulalcd łnd rm
Fred $iń rh. Publśhcd dah' The vanres obbined were lowet inan thosc
.luokd in ltłart( fol PJ i.ulir PE 8ndes Thcn chcnicall}' nodiiied
ig-d kd rrmih.,.,ndmrpo.
63a'cd o/T vrlues werc n.asuRl at vłious tńPcnluls and thc optimum
mcłsurcmeni lenpelafuĘ lol ńodilicd PE omposites was dciernined It
was eqJal to 220 !c is .onP cd with 200 oc fot unńodjfied PE' ThJ' it ha5
beenlound thatrhcthcńil*abililyof invsiĘat.d.omPcils inthernoÓli
daliv. degradation condilio$ is hiBher than lhat of lnmodifi.d PE ńatłial
Key words] theńal stJbility' Polyethyl.ne matrriak' Ilane Ptatdans, oxida
tion jnd!dion hnc'relalive*andard dĆvialiÓn

ordahon iMu.rion rine (olr-) is a palinehr usd

ncric mabdak, their liferimc and qualiry in pncri.al ap
plicahons. or7 val!6 are lsualty mcasured lor polye$y
lene (PE) ańd PolyProPylene (PP) E€d for thc du.b,
piPsżndfittilĘs,aswellasan.leĆti.alinsulahn3m.h_
rbl ror wires .nd.ablB. ln this .& rh. pro.cdure or oIT
dctmjmlion usin8ih.diflĆĘnńal$.nnin3cllorimety
(DSC) merhod is des.ribod in iandards n,sl orT
mcisuremenb al. apPljed not only lor routine testińg of
poĘolefin Pbdlcb, bur also jn rcsc .h work. ln Ślch
Gsc,v ioB teĆhniqus of ihcmal łnilysis cIA) Ćan b.
aPPlied, indudińg Dsc ńethod ló' 7l

Rcentl' lhe oIf ńclhod was aPpl
fot chemi.all' ńod icd PE and ih ÓmpĄlitiońs Thc
n.lhod was .hcc*cd and an exańPl. ol aPPlicJtion fol
nodified PE maierials h giveń jn t]1j5 PaPlr

'T}e followin8 PE ral.rials wd. u6cd in ńis work:
commecially łvailable vańous iyP6 of PE' lised

- PE LLD, .hmically nodifiql (srdrbd)tl
ńixfurcs ol graIted PE LLD with flame letardanĘ

A tyPi.il comPosihon conlaincd: 3r tld FÓlyńei
nańc lctJldant fille. P.o.esilg a
in'noun6ofr00,150' 1], and 0'ó Pa s'



Dsc 7 Itlk in Elńer difierential san ninB ca]ońmeiel
wiih GsA 7 Pcrkjn Elńcralbńati.8as nÓLv Świth was
used lor oJT mcasulcncnb
was aPPlicd for data a.qunjtjon Źnd .alculatioń5 for

sirg tuo c tific,l

snM Ghndard lrfetĆn.Ć naterial) 753 I'\diun,
,lclilered by Pelkin Elńel, f,i' = i56.6 oc and

sRM 2200 nn, NIST, ];, = Tr'92 t and ól' =

'The prÓ@dure was .l'e.ked Ior.ommeria]Iy avail
able P! Polyn.b, and rhus n włs lalidaed lsing $!
Pr€jsioń P'rańct.ls fo! ÓńParison' lłDiińdy, at leer
3 rcpl&tcs wcrc mcdsuEd for cach imPlcusingśan.

rntaincd l6s thm 5 ppm ind Ies thcn 24 ppm oI impn.

Thc routinc pm.cdures IoI PE, dcYlibcd in ś t
dłds ll_5l, wcrcchcckcd rnd harmonjzed' In ih€ rs!
of PE rhc foUowing du.ial .onditio
0) n.asurcmcnt hmportore 200 i'c, (2) calibraiion of
inśIumcnt with indiun rd til at ihe h€alilB nh
1 deg/mnr near the hgllijlg PÓint (;'. , ahÓve r45 .c or
abole 220.t lrr ińdiln ol til1' lesPe.rjvely), (3) ingt
Eas (nitoBed now s0 ml/nil111
now50ml/nint]0'', (a) hgatiń8 lafu 20d.g/ńińdur
inE fllshjn8 wjth nltolcn lom 

'0'c 
to lhĆ tc mE tcm.

Pdafut, (5) BainhlninE thc ncasurcne|i iemperłbre

cahbntion Eulk arP Eiven in Ta
eonńcndaloń, 

'..'ihat ilte lenPerafurc diIfĆmnc. sholld bc lss ihin 0 30

Fis' 1 rh ulfurrli,1 lfrk t ń1di!,n
ndilklś - sa ]ph IUl. 5laa 

'/3, 
ltrl'nJs trll

2a 0 'clr1i|: ńu]!s ' arłt 156.44 '

'c' 1']E GlibĘhon Pełk is slown in Fi8' 1 fol hdiL'm a5

T1lc lcpe abilitjes oI paran.bG o
sbndard deviłtirn (5D) ańd thc lclaijvc śandild dc i_
tion (RsD) are shown in Tiblc 3.

ll'us, rhc RsD values obiai'rcd in onr hbomtory arc
.ońsisknt vith, and even lowel than publkhed dxta |5l

(AsTNt [N) and intcrnational (Iso) stłnd dŚ and t,
leqlneńcntslormeasureńĆńtqlaliry

APpli.aliń forrE_LLDand.dnPdśitiÓńŚ drE'ft€d
rE_rLD Bilń a lhme retardanl

hr the cse oI othcr than pUE PE polvnls, ade
quare (esins .onditions have ro b
t!ńPcraiurc in pańkulai o]T o

l3], i!ó nełsur€d aĆĆord'dg to th. raońmcndcd prme
d!re, with in gxĆeprion ońclnjng th. tshng lcmPcE.
turc. Various t$ting tcńPcnfurcs w4. apPlied (cL Ta
ble 4) b Ćnoof lhc oPtimlm tstilg tcnperature IÓr
invcśi8afud ryPc of comPosiiions' A iypiĆa] o1T nla
sur.ftńt .uryc is sholvn in FĘ' 2

It has bccn found i]]at the lestins fońP.lafur.200 lc
can b€ 

'pplicd 
for naeke9 i. rhe sań. as usually rc.

ońmended iot P[ h thc cJsc ofmuturs, howPvcł
ihc temPeratll. of olT n€isurenenb has io b. hi€lmł
namely 220 !c Ac.odnr8 to EN
14' 5l, it is t.ommd]dcd th te*il8 tenpłahtr.

Tvalues higlrł lhłtr



Fk' z Dsc ,ttnnÓłfuh Óf a]T dddkn1ntidl: @nllitiat
srnph ut. 4 łaa r$, !, knp. 3a.0'c,s n x zqachnnt,
ildrńŚ Mp' 200 a "c, fiv] lińż 65 ńin, Eull - ot =

Th. ploccdu.c ot orT deremina
and validard. rt has becn tound rhat th. plo.cdure i3

(ASTM' EŃ and iŃermiioml oso) slłndards and with
rcquirgn€nb 1or neasument qualiv

compositions of demically modificd (Eraftcd)
llg włe i'Ńsii€ €n

using olT med'od. The optinum restinB temperatum
220 qc wa6 found fol .ońpositiońs so' n as .onf'ńcd
that thmmal ability or composiiions in thcmooxidtu
hve dąndation Ćonditions is hi8her lhan ihal oI mahix

pyl€ne cÓńPÓunds' sfdlon 2, APPendn B| T.*
m?ll'od lot rPPł sialyŻed oxid ive dcAtful iotr
of polydhylen€ insubbd .ondudo* (o]T tcn),,

$abilityofPEPiPsfo!uscin3óPiFsandńt

iion induction ijm€ of polyolelins by djaJcrcl'ial

rN EN 723i'9q "Plaśic PiPin8 sy*.ms łnd

l5o 113'7ł:2002: "Plasi.s _ Dilfcmiia] s.'nnbg
calÓrinehy (Dso

ńg5'' in ,rhmma] ch ack.izJtion ol PolyDgi(
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