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MISS KAMONWAN HANSAPALANGKOOL
PROPHRNMANCEMEREGQYELED POLY(ETHYLENE TEF
NYLON 6 AND GLASS FIBER THESIS ADVISOR : ASS!
HONGSRIPHAN, D.Eng.

This research aimed to enhance propensesnef pofit
bottles (RPET) by blending polyami&EsT (R¥6¢witte FRefesattin
compatibilizer on properties of polymer blends were studiec
out in three parts. In the RBEparntas prepared and character
showed that RPET exhibited lower viseOBE{ thanapse o
molecular weight. In the second part, the preparation of a |
RPET and PAG6 (75/25 wt%) was prepared by melt blending
as a reactive compatibilizer -gsnegveexivuder. Tha afldiid/ c
improve compatibility between RPET and PA6. SEM micr
dispersed with smaller sizes in RPET matrix which increa:
and the molecular entanglement resulting in the decrease
bends adding EBM of 5 phr had the highest mechanical prc
the final part, the preparation of the composite sheet was
the best formulation with EBM of 5 phr from the second par
differestlane treated glass fibers of 20 wt%: TMSPM, APT
found that the surface treatment of glass fibers with sila
adhesion between polymer matrix and treated glass fibe
nucleating agent to iedugeldhtion of polymer chains and be
crystallize. In addition, storage modulus was improved indi
amknmggrcUygqOqr gddl cqq-GPshowed
highest tensile strength aowl &idmmgak.



~

ENTTNEKKJ] KNENL

ENKRSNGT NT ENT I Néenj Ok NI NI

L N LT ACHIR GNEK CTRIING INIKG 1T Gk N KD & dhi
6 & KN TITNNETNIKITKAIT fif Q@B ED EROE SIDN
N&kndihél gni OPOES&&] PCBNT m KE@ r
el &7 1 KNéemiKn®d@bigl Ne§ kK

g i TOKNNTKIT I GE LhNKIH TG 8 NE BT FRIIKUKKENDD | K
e HNE KKJ ENK EIkB MKeLT Gl | eNeTS) NNOT @i TES
NT JOKITN& & 1+ KNén#HI Né NKJj aE#
LT EKKILNEUT BOQk NG T &l & §EK i |
AT LT nT T nl ENKLNE]I NOk NI nT i N
& I & lé T ebnanihl ) Nk N RO BN Ly NAL o iEkalg i
Nél NgNIi NTIjiNEGIKeI NN NGl & KT &I
nr E§olEt ENKT ISNENENKEHGS e KNy

—

— —
J——" Z<

-

& & 7 1 K& &G SISHNEG @ © EMaldyRIPI
T K& eBaIrdl NINFEm @& ©é 1 NJ T ndé KNN
& & T 1 KN él nkH Khnehl For 1 Gef r PR NeseaESy!
ESNKREE®e&ET EKNIT ArEENT T NéenjTn
LnhT ©NJ I n @é\llKE’hK\lr@TKéﬁtéﬁ(Wﬁﬁm“@ﬁ
e SN|] KnEIl NOk NollnRHEEomrnlimmrmur
| NTJ NI NI TTQIARE ©6LSNOKRE&K K

zZ
m
-
-Z
@)
[Mc
o



(@}

L NKT nG

= T T O 0 OO 0 N O Y = I S
enhi b o NLNEAEEKL e
ENTTNEKKJ[KNENL
L NKT DG KO N
TTT A (Ir@rod@e@on)l. L. SN i e e
1.2 1 NJ 8| RT J N Qstaieanénty anficigdecontias | E
problems)....
1.2 AT T K@h,[eEtleeCI}’érésdfaEmKl N.&.0.J..0&....0...
1.3 1T 6 & T ScopE & Nelnhitdtionrof thd &tudy)...................
1.4 KNG J..6.1.41.0.r..ceh.©.Kn.1... e N
T 11 1r 000 MRevel bf Eekatsdlilertard).E i.r.]..1...8.02. . E.C
2.0 I kK N ®dymét B1enth. J. . 0&. oot 2e .
210 NT A ENKj (Méthod &F Cdmedtiilidatio)o N.E.21...
0, 00l NIJKO®©G6 T NRPolydm@é 6oENyion.6)..E.B.1..1.
0, 0,/ OENKL.AEG.&KNNI. el .k.l.1.Q45..
228nHLJT Al NL.Ar LSNeéNAGEL.E.cel.k.I6l..O
0, 1O8RNEK 6606 E n Pojydthyléne terepkthbiate, IRNIR 1
0,1,/ OENKL A E.GQ.&KNNL.Q.L.L.KNG.LLNK R
238nHLIT AT NT fr L.SNenGel.El.lL.kNG.l

E> < <®
>z

B¢

~— =~ D@ @

P.o

N




0, L k NOI T Nk iRecycle pdtysifylsng terdephthata@)2e. N
2461 NI KOO8 T NRI BolgrenAlditivep)...E.AT..LONK &
240 NKJ NDh T(@hait eXtendlees). 6..d.46.x..E.n.K.O....0..L...

2.4.P N K 0 reitfdcih@agents)&. .. ..0.0....
2FE NT | N&.AJ.L.Ar.a.Efn.r.]. [ BOLE.0.4.....
I.

E

T 11T Ar O1 (Rédedich méthddolagy)N.I...E.N.K
3.1 nLhnOKNLNKoeJnJ n.r.(Egq.0.
&

K

1,0,0oeKDrIEJDI LN ED.O
3% eKNr | EJ.NL.IL. CEQ..G.CEV..E.[}L.., J..N.5..e.k

34 N1 nh.SNaIL.NI. ENlINen}22
1, @NKOT Knj J RPETNNRPER ORE.1.Q16.L.ER N

1, ENRIONE| NI NReadive coinpaiibfiize & N E N K
I nNEf O&RPET/HAG N.0.J.L.K.dlj..L.d........2.4..

1,2,105mmmﬁEEmwkbﬁmwkjlKNtmlc
L'J3T AT NI nNEL.O&.L . Erl.k.N6.J.k.Kd20.J

TTTAr0200j k ENKILAKL.EQKN.I.N&NK.FR®.. K
AENKI NLRPEL.QG...Ex.n.EL HJQ.................3.5

A1.ENKLNE] NI-JOn )P Bokri@gransf@®m N6 e K E
Spectroscopy.(FTIR)....... oo 306,

2.,,N0ITTNREFEI | méltdlavlinked (MEL..J.8.6..K.

2,/ ,10el NIT T Pk airiBddsiscadsyq. N.J...1.3L 7. N

2, 00LnE| NI Rdagtiw compaiiEfietk NRNPE THAK3IWG 1

2,0,/ OENKLNEI NI JERJfGUEEE ttRgsfoimO k N

5] 0 £ 01T 001 o Y A Y S



g

42ENKLNnE]| N| GN Reagtine]piidéeerigl npNe EKEIN K
Brabender internal. mixer.......cccoveceeeeiiiiieiecceeeeeennn 42
2, 0, 1odhndcdsitpll ] raeM #olv inde®ln.NO.........4.3.....
2, 0, 2 <soltdivisthady 1] Ehgid visdakenn[.N.Q.....4.3.....
2, OBNKBL nE|l NLJ7 rﬁTI]il\ﬁl’QQ%lﬁﬁrﬂc@”echaanibT N
thermal analysiS).........ococceimceee e, 4.4,
A2BNKL N E]| KNG Gid NNIT NN BRdl(@fférnctan E h ¢
scanning Ccalorimetry).......oceceeemceereiiceee e eemei e eeeeee e
A2ENKT AL T LIT AL.NO.GNEEK.&L.ELERN
A2BNKT ALY knE| ASEMNsEdhmng ¢gladtfoh NT |
MICTOSCQY.) . .evt eieinniamsamnnesammsnsssstnmnaaenmmaensesnssneennneennnnssd. Ouoee,
2, 10LNE| NENTTNi kgl Nhé&l ELNKS DT
El 1 | KRPETIEBKIA]..L.J Qe B
ABENKI NLO&Il qo.l.ExnELBQELESLBI.E
4.3.2 N K LUIPEI ENO[§InD O k N BTERKADrier @adfdrnN E &
spectrosc@py) E 1 | k NRPET/PAEEBN b 1L KINN.IGM E |
43BNKL nE}N| GNReagtive]piidéeerigl npNe EKEIN K
Brabendernatanixer.............coccciimceiein e 6020
2, 1, 20dhnscdsitgll [ TReX Holv index (MEYO......... B.4....
ABBENKLNE] NLJT AT DMWT4 (dypdmicechamb | N
thermal analysiS).........cccceevemeeeei e e 6281
ABENKLNE] Nt kT NEKKJENKEé DMTA T & I
(dynamic mechanic thermal .analysiS)....cccccueeeiivviennnee. Z....
2,1, 50ENKL NE| NL JT nDSK [diNefeadtial J K €
scanning calorimetry).......cccceeevmeeeemenieieceeecceeeceeeeevmeenn e

ABBNKT ALEFTLIYT AT NO@ehstekestingp.]..].. EALK.



ABBNKIT ALY kn E| ASEMNsEdhmng ¢legtfoh NT |
MICTOSCORY.) c.evuivrnernmnernmnernnnseeesnsaenmnssnnnseeesnseesnnsennnsennssdoeOrer
TT1TaAar 0300 Knp.j.kl.N&.A].. OkNeolL.o.lLL.L C
3,/ OLKOjo K. ENLLNE AT oo
3, / , | OL n Edadiiye codnpaHbifize™N JiN mh& ILE® A T |
3,/,00LNE] NI NT1T NI «kél Ej@ﬁilithé 1ECE

)L K. L]
el
e
.2
s

<

CD

e
I fir 6L KNRCKPAEBM.N.G..J.I..
3, 008066LALTLEQLN e
TN T O O = e TR
KNj] ENKL.GNE.L
| KNI .AI.Nj... eéﬁﬁ@lmmmmwmmmm

oo\IwNQ'



LNKNKQE

T ©N
T OT &NLI.A.r.l..ce)l..8.LEcel.k.l..1.Q6.......
T Ol NT n rloelel-EJL-KNQl-/J(NK'I
T N PETH fErel nS\Neck | NEH. 9. BN LCRLNE
TN I,Q:N(H(INnJrN(He n RPET fldkeNre £ EN INTKH.deld. @ &Iz E I
T NRNEE N K ©meleculgr pamn s [EEKONT .J.D.ENK & T
T NRNEGEMNMK O] kiirj I O] Kk BPEEIEE K N .0 BB N KE
T NENEO IMrE) KNJ NH| €@ EREDGi LT @ TndE K N-LknN
T
l
|
T
T
T

NIRNEO K h BL J T n 1 RRBTHEREWE R BOFEFMANO J |
KNJ.NHI.Q.NE.f.. 8 i .1.3.

N RNE O I i ©OPSERAKHiehtiig SEa0......................L.5...
N RN.ED @1 tOE L & Nura@et ERN Kha IhincedNE B 1 N
NRNEBIMEIOIT AT N3.g.NEEk&.L.EL.ALlhn.e J
N K 1% Eniei@owOndexed MPEQDORRNEYZ 2 2 2 72 72 72 23272 2 2 7
T N K I HmNRsic OscAlEVPEMRNET ... 3.7
T N KWET0MrREEE, PAR) RPERREE/EEM................ 4.Q.......
T NKNEGO B h Bdbsoibance in@rsity & COSt2PHNGIAH n 1 ¢
stretchiOgk N I JCOrptikRHnEHEGefchin® E 1 || RRETPAGK d]]
O KRRET/PAB/EBM.......ocoeeeeeeeeeeeeeeseeeeeeeeeeeeee e sereeeeeneenn A L
T N KAEEm&i @o® index@MEINn&rinsity \dscébity {RPET, PAG,
RPET/PARRET/PAGIEBM........cooeeeeeeeeereecveeeeeeseeesenen e B b,
T N K44 Bstorpge OoddlusNbss mdd@usRPET, PAG, RPER/RAB
RPET/PABIEBM........coeeeeeeeeeeeeeeceeseeeneeseensseeseneseesnsenene e BB,



T NKBIED i k¥ ©J]5 Gshlade GadhHRIEBET,NPAG] RPERNAB | |
RPET/PAGIEBM. ......oooeeeeeeeeeeieeeceeeeeseeeseeeessvcseesnessnessnnee B D

T N K6l GHOHARCKTN ORBET, PA6, RPERRAT/PAEBW eh © &
ENKL nEDSEh.Ql.]..a1.I1.NeéoO.........5.1

T NK4 BDERING Kk N | KNXYSNHRBEK, PAS, (RPER/MAG
RPET/PAG/EBNM cch © & NEFEN.K.L.n.E.l.Nh.6[.].550.eT N
T N K4N E O OTedsie streO@ONE®Nyaicdd at Bré&PET 4PA
RPETAPA RRETBIBM. ........ccoovvieeeeeeeeeeereesvceeessmessenee e Db,

T N KN/E O @nipieEstrepMREET, RPE DRRENBEBM....5..5

T NKNEGERIDOE | N R I RPRT4MRREMBEN mEel &
ENKénnd 0g§ncl. b 1KokeR@I . kN..L.a.r.BESNk n E
T N KN E et fjo@ dex@MFE 1 | k NBPET/RAGERIVIIOL KINN
hoeljoLal.E.OEOl e B4

T N K4N E BrdragdintddblusNbssimibidius E «k N6 J | KQle | J
oLel & OEel I nrjnNI Ok NailBa.In.BL.7E NK |
I NKANEOG [ DK Q16 Gterdgée rapBulisE o1 NNor JJI eknadrel |- &
oLel & 6EelT1nrjinNI Ok Naedn.j.n.M.7ENK |
T NKINEQBGENEORBETKPNE | E1 I k NG J I Kalel J
oL el & OEel TnhirjnNI Ok NISRV, ABIRVE ™ K |
GPTI&h ©& NE E NDEC.n.E.|l.N.h.ol.].o.l.el.N&.D..

T NKINE BHMO® N | KME NBj \kdnJBakaé | J o | L
oLoel & OEei T iarjnNI Ok N®ISRV, ABIRVE ® K |
GPTRISI r cch ©& NBIENK.L.n.E.l.N.h.&l.J.0..8B.Né O
T N KNE O dentle strepgiiBlengahod atdreak | | kK N6 J | K C
OLKNJ OKER NI} BN KT KE 1O E] H i REIGNN [nHN



[{@ I}

T NKNEGERIODE | NBT ENF ENEOT EOEGEJ 1 | L
eJnj nNI Ok Nj nNT ENK| Kinfij ¢ein&& RRE N K
S ki1

mpé$wmmﬁmmmmpnmmwmmmmzzu



T

L NKT A GKOJ ij N1

uruﬂdmaxﬂwxeNEéLEo SROT - ORI
i N20TOBre& E L K &sN.El..I..n.1..J..G S,

ij N21TOJ rGONE NK Nj..N.EN.K L..A.E.D emMNL@miKr
ij N2.& a KBLKONET T nl.j.GRSN&

ij N23TOLrm@k nE| #QJ NT.Kg.NL.&LEL.L KNS | T
ij N24TOEINK LA E6 € KN NI Qarsesterdidation.k. £.T 6 1
i N25TOEINK L i E6 € KN NT Mirectiedtedficatidik. @ 1 6T
ij N26TOBEDcepolymer | Nj..J.EH.0.EL.|..Re.&NI.AI

ij N27608 KBL KONE&é | ELNK] KNEF 1.OIL.@k Ng T
i Ne/1.n0 G h EPETGE) Hydyiok/sis fPehidBptddaT@l degradation
(ST 0 1) o et S N A o T
UNZUKKﬂhEENKéTKhjjéKNENKfﬁlj”I
ij N2/ T0fOrOQ@ h E E K NT.ILL.ILLENK.&NRI.K.QL.G.2Z 61 &
ij N2/ T1iOr6@ K E JohclIRAORADERS..€..0.8.1L.E.Q0.5....

ij N /1210 CahdatviscdsH@EED compounds, JdbnJed, Jab

@14 TR o 1> SO

ij N 2/13nQ Gherfsile strgniytioad bréikD compodndsiodciga

| KNI NBLONEEAL. ..o 006

ij N 2.16xLr hi¥resn NeQeq | BEEBrebnsppdetsiQacigil J & N J N |
O = =0 T PR O I o

ij N2/ 15fOrOBERIE iEN I @ RAGO/MER @) b IVBANEIDY T T OO0
i N2/T6riOC hEel NJLAaJd 1 AT 1T QKNI I nNE] K
012V 012213 [N OP RN N JO

—l —



h

ij N2ZT7FOEK NI OL h EENRAKNAEN].L.ALEGEL T |
ij N2.J0 Strs€ain cudvéP EADPNAGQ..............ee e L1

ij N20ITOIOYhRE e | NJ L A J 1 n IConfexNiscoaitNG Bani NNe.
I n &I O3 NIOR 4 RAET/RADIS\EW) K BOSENEOKN J N H
N20T10fOr&O ' Oqgr mp _ e ¢ AQkinrbés)j Rs1qlDREERJT] OO

v A N A

—_

ij N 2.2 FiR OpeettREGEAGGMA), | k N ®BTHER Gij r LadJOy 6
compatibil2ec N 1 | RETHER | rigoBppbitikiGee 5.%wt.....1. 4....

ij N2012/OrOQ h E PERASMAORETRIN..I...n.N.ED.4

ij N20T3rQEENH ED N RT (g) RPED (5B dNEEGE.[. 113" h n

ij N20T4r0rdipacEsaepgiRETABAN J | K NEBAGORMNOES T N J
Y e ST~ S

ij N2.27 BEMOmicrédraBh D R iegydied PHT/EF Winars. Blefdd

ij N2.28 BEMOmicrédraBh N R PETASE/EBAGMA6/8H 4R 0)

ij N2.29 BEMOnicrédgragh N R PETAGF/EMIEH6/60/E &@to)E O

i N3.D @ Folrierltr&h6form spectrosScapy.....ccoveeeeeenean 2.2

i N BLTORNEBADY IMABXEY..... ..o 2.3

i N3.o & KB rhl-OfiinEdiew eteuder).........ccoceeeeeenee. 2.4

i N3.% @éBtabendeBr@ernal.miXer........coccoeeceeeerevvieeeeeenn. 2. 50

ij N3.® &DByimit reeChanical therg@MTaperty.................2.6

ij N378 @ BiffdrertidEg0anning @@)etry........cccccceeeeeeee. 2.6

ij N36TODre& Nr I ET h Uhiversal tésting iachinE)?. . B..L h n
i N3.® & KOr | E {InfipsicttdsterN K.EK.N.OIL..EO..2.7......



'I:

-~ . ~

i N3/ TEko® Eé n k I KKBEMJL.N.G.x.REL.KRBL.QY 1 L
i N3.IOU'rh@& é n RT T £ U BK KEPEKRBR/FREMK.ON.OJ | |
ij N3/ 10fOL@ N1 oL ©l & OEel Enl.1.0k.Rlok.n E|

ij N3/ 11/10r00 RHRPETIPAG/EBM/GE) (b) RPETEFAGEBM/TMSP
RPET/PAG/EBMEFD KMERPET/PAG/EBRIGRIMS............3..2.

N3/ 12/0r6@ K N1 (cakthilm extruded) h.K i.h..0j...0. B.B uk Q).
i N3/ 13000 h EE A RI T I T ENRPBTVPRGIEBM/GB4k N 6 J

ij N4.G@Rspe@@MREETIN 1 oeh GFEIREENKI.A.LLIGO..........

~

L —

i N4.1D 0 IR &pect@RPET, PAG, RPERRNEF/PAGIERM cch 6 & N
(I T 2 e S e Y, S

ij N41TOMR shelet@EBV 11 r ceh FEIRRE.ENKIL.h.BRAT O
N421O01O LG E E N K SefpaNitie]cibi ExXeas| T N KINT nl | kN
& IRPETKPNAD. ... ooiiiicieermmssseenesieseemeinsnsnessnssressneenneeneeenbo o,

v A W A

—_

Z
G
_g.
i
@.
@)
3
o
e
%
2
ot
%&
!
==
=
<
S
Z
s
-

.
ij N 441 @R 1De | NJ L rstédraga rhote@sl N n IRFEY BaBNNG
RPET/PNGRRET/PAGIEBM. ..o iieieviieaiieaiiineeeeeeseeeeesen e BB

ij N4STOErKO 13 é | Nab4 nioduud 1 1T RRET| A, RMEES IRAD
O KRNET/PAGB/EBM........eioecemeeessiiineeseeeseeess s seeenneennenn b B,

i N 14.B BDSC ©0nle firdhdating <@amh RPET, PA6, REEK/MA®
RPET/PAGIEBM. ......ooeeeeeeeeeeeeseeseeeeeeeeeeeees s seeesessmessnse Do e

ii N 4.9 DBC Qriafodirg S6aFRPET, PA6, REERRESF/PAG/EBM
S UUPTT - B 0 JO
i N 14.10/DSCddriebeéodl heatin@st&PET, PA6, RPER/MAG
RPET/PAGIEBM. ......ocoeeeeeeeeeeeieeceeeeeeeeeseeees s sseesnesseesnene 9.0
ij N4.11 Tense stéeRBPET, PAG, RPERRESD/HEM......... 5.3..

ij N4.12 Elon@ation & bRIEZET, PA6, RPERREL/FEM.....5..3



ij N4.13 impaot stenBRIBET, RPEYHRAET/FEM.............. 5.5......

ij N4/ T12iO0Rdpactich E L N K 6 §TIMSAM] APRREBTIMNG . ceG 0 K
j N4.1izé§r‘t Fm’“R 0] ET Kn @GE&F )T B ERER(e
GPTNE... ..6....

~ - ~ v

ij N4/ T14rO0rOQ ydrglyGis Eﬂ%)ﬂdﬂ@mm ...6..0.
ij N4/ TERidpenidgglGETEN I | n NsHy@tem.h.|..G.NMBNK Nj

ij N4/ T6/OFRXIR D E E (0){RRETRAGEEBMS, (b) RPET/PAG/EBM/GF
(c) RPET/PA6/EBGHMSFRIPET/PA6/EGFHAPTNMD

(€) RPET/PAG/EBRFGRTMS ..ot a8 L

ij N4/ 1710M0a)ue BeormetryE k N LI N TKETFe]l aJ 11 Ki NpINJ K E |
Ok Neednj nNT ENK | KATM$PKINAPHEBRISI6R] h O
ij N40l. A"QEK N 13O L h E stdratedmbduldsi h § ® & KN D N 2
e Jir I LNTTarel NIJosLel & OGEeilTnarjnN
...6.6....

N 401/ nQ EK N 13O L h E dobs MadHui J 11 il iQNCGINITNH &
el Jir FENT T nr ol AL Ke] &R OETe N infr @ infN
R W NN { U I 5 o e o R ...6.6....

ij N40T0fOr@dp EcenpliBhioE 1 -k N6 J | Kidg N T Ok K
ENK|] KAT ' KnE1 RDRT j.NI.A.al.j.L.NKSZ6.0.r. |
ij N 4.23 DsQOdivdrsEn@ating@darE 1 | k NO J I Kalé I J

oLoel & OEel Tnarj nNI Ok N®ISPV, ABHVE © K |
(1= Y TSR A

ij N4.74 DSOXdtvdodfirg Eah E1 F k NOJ I KQel Ji | L}
TArjnNI OkNoednj nNI BUSRN, KBRABTBASLE | N F
i N4.25 DsCxditvdedortd heatingdcaa1  «k NO J | Ka|é | J
oLel & OEel TnarjnNI Ok N@ISRV, ABIHVE O K |
(T Y SR 4523

—_

~

J
J

L —



-1

ij N4.26 Tengde stiehgthl | Kk NOJF KQél Ji1 FLNT TR
ENK] KAT | KnE1 DRT j.NIL.hol.j.LNKa&nr I
ij N4.27 Elpn@ation & bréak | k N6 J I KQel Ji1 I LNTI
ednj NNT ENK|] KAT | Kn EL.RRIL.j.NL.al j LN



iTTnr O/ O
T T (InBdduation)

1.21 NJ 6] RT J N Gstaiegménty dntd sRyhificancd éf thesprofeBhb) |

| Peéni AT JAENKI AhT NOkNeél NJE®©N
oL KI gENéOéKNENKéIN]ThiéI-Egnjgl
] KN§ N B RN rodhéagRihrFGGinN E1 k NLT NE 6 )
I k n E EIl ENK! KNT O] RI'T KKénijnHHQT nNE
TNEI k NLTNEOS] RITT Ol OOk N&I mrkled ]IN
] n[NDEd NE €N BN Iﬁ(MbEijTTNLEI}(ReIEIyIéIﬁGT’ﬁ NBK Rl E
| PGl N&J NT fOkaNgRyIlJ NThK TKNFEIUNNFFEE ON 1 PkINE
I KNLT NEFRER®OI ]

6h] 8] N&l h1 k NL'TNET Ar LNINKTT SN
61 6 K®blydthylené terephthatate, PET§ n h 6] RT 1 | Kk NO |

El hONT T KK&nijnHAQI nNEf OGWEEILGinf ¢
Kk NT KNI AT T anRIT FEENE KK E PbyEdi®eeshabrio E N
& FKEhES T §Terephthakc MaEBOPTAY |- T ethglenéd gig€bk@EE hij O &
Eg ©1 nd 6 KrastmediE NKq§ N Okth D6 K K E &
PEG I k DI EgOT nr 1l SNINIKIFIJEKkAT IJNEH®O
EKNT [ T ENKT k FjoeknEBEKER! | BEE O (rGriBsk K €Ef
viscosly}PEROh Kk EOO ] RT | Kk 3N & KBk R& BRIOT i E
TTNT Tnl OKEEKNOTFEOR NEHh @071 OT NT T nt
cel k (NYloBm)YOE 6 é K N Nrihgheaimgpé\Wnergafida € N k
caprolact&im r E€nh o] RT 1 F k NOFeIJhqlnr Jneé
ENKIT SNJIN|] KRPET|AK g BNIE NERT Mg NHE k@& -
(Immiscible l@endE 1 | kK N6 J I K GEINIEY Nk CET fExbEH O L
&l El n L hcpopatibiitzeranlr & i BN K@&TT WG 8 ©NE
i NNT INeh©LnE| NL JT nlpdidactiE acidipeirpQ |



methacrylate grafted poly (ethylene@atanejt¢BaineE)Nergd@hoh | n N E
I Fk NOJI KAl ARELIFE§I Nheeh@OL nE| k El

oLel & OEei ennd| RT I AL MMPBRAKNT O

el KT 0401 ART O8BNOST RI ceh©f nNoel k1T

6§ NE E k &5 pnON TORNBEBRIBE EBNIK g T NJ 8 L ©1 (]

el NJoLTA] KjNIi T NEKO] KnNEOk NS 1 Nt J
ENTTArlrkNEINkNj INE] Nr E&€nRI

ENEENT I Nénj T iR & nréadtivie ©dmpatbiiferEl

6 I J NRPETINYEmfactive compatibifizer E§ éOBHT TETNNKK. TE(
I Née KNO KT OccE k EiNelo§r OB J i N & QKD N de ok
ENKL n ihlerfh@aEintaréctibhiElng @ No J | KOk N6 L ©
I DRT j NIl sLrel & OEPAh®Hj KNKBH DY A T K
Ok Nk nE|l ANT NELAHGNT | NTJ] Né&IF EKNY T j
1.2 AT T n) KObjetie cféetelr¢ghNK | Nenj O&
1.2.0 'n E | N feactNg detiipbzera O6 I I NNL JT nl ENK|
LjT N TRPETPRE Ek & | EO

/ gd@m’rééléruNKégml-jlKNtéuisEeébEJ
OEel EI 1 | kNKJI KKEgEELIION TGO ON KE «
1.3 7 0 &1 ScbpEdelshiationlds thejstGug)

/, 1, / O1 | kPNly(ethlyldhe teréphthata®)PER & Nk O & 1 (
PEE NE & | &Ef @dubriErélasticbdtid). Nk | NE K
1.3.2e1 k(Nylloo@ BitaB1) NCOBYWNEDHRN | n 1 O
1.3.Beactive compatibflizerEqg BIGAENE/bUtyliadkyEaté/glyCdy| hkti@cryl
copolym@SBA/GMAERdlaEh 6K n T el KiNé J in@SaNKENGNA 6 d]
1.38 L &1L GRO D@ el HK N I @M ENJ KN R |l Iie OKENKNDEaF
1.3BNKO6 §nNr | J | K KGlybldyldxyproplgrfin@tiaexy Kilanhé (GFR
(3Aminopropyl)trimethoxy silahe SRIABNEBpxysilyl)propyl methacrylate (TMS
& N E Sigediditici T O



14 KNG6j7 g1 Ql nr ceh ©KA T

1.40 NJ NKT [ rébptiteNdmad@lizéeEN K6 T Knj J i1 | k|
I F kN6 T Nkl o1 6K|Ji NOoKkT KinhoeGdéNk O
KAE|] ANT NELAHGNT I NT J NélFEI F k N6J I K
1AP NI GKNHh & ENdelSR & g Dmlr IEGONKAT | Kn
Ik NI RPE@jlerenr T SNE eLJinT NOGGNEE
LanNIINIJNeIEIﬁLhr]éI- I L NT hinémn



NY

iTTnar 000
| KKHAEK KR%\}iem/ of defated liferdatér® I E O &

ENK|SN||KN63qu1t361RT|NiﬁEN
6h] OENRENEENKIT SNi1 I k N6 J IEK QIRJl fENK
LIT AT NI Aarohnl &FE1 FkNG6JI KQOT nk N¢
68ONENT cch®T N NEENT OG®Mt E1 I k N3 J I KC

10 F kN6 JFKQj LJIT nr 6¢& 6 NEsdbleah O
homogeneous polymer®léntisR T 1 I a NO P I EQII KNh &0

1 FkN6JI KT AnrJn6eKELKONET NEdeéeJnl
Gnr EGEI KNT 11 i R& NGldss$ trarrsition ©mhpirddixbes @ |] K
'Tnr EénN

0, O1 Ik N6 J I (Radiiplly polynmier a8 NIEIK Neh oI
EATl e nlJ7T OKAQOST Nr I EENEeéel NJOT E
E K N gDNspefsedipi@isal 1 | « N6 J | K a]OT(@ontidudys K N J
phasé)l E1 I k N J | Kal ir J ik nkeNILNgFES N Bl

~

I F Kk NO J I Kd]j LJhel’]

1, O1 F kN6 Jhnis@ipld podlymetrbieGEmirE n E &N f
&l E6eKELKONET NEoeJnOk NUhuL NEL Qe
I F Kk NGO I hHEKEQKkearF BPINEQSII KA LIJInENKC
ENIJALITAT NOGNEEKTArTr SN

211 NT A ENK| (Mkthod 6F Codmedtidlizatio® ONE 1 1 ce

ENKj LIEAT KNI I nNEI I kNoJ I KQT nN
i O®jok BT INeEKHNT o1 1 nl & ENKj K NT h 6]
hASET A" RO



1IENKE NKHNLij N6 J deiBibegniiyiaind isciBilityN E
6] RT ENKI NeNKHNeéel NJLNJINKT El ENK
OFTTNk]!I Ok NOFT 61 K| |(Frde EnErdy fiGxifglE i1 T
I k| Blowugg@ED OEk n NIEBh EE XK & |ERIEMNKIL )N &
ﬁG’mx—ﬁHmX' -IJ_’lSmx (2-1)

6h] 1 MmGix=ENKOS] kirjIl O] KEI kn
nhhix =ENK O | K O] KED T
nSnix TENK S | K
T =Fn#lijO
6hj] KNT T ENKj LJ
]E
G J o

N n [
¢

¢
—' -z m
R X Z
(D¢

N
J
5 K
&GO OT KK TT el- [

o] Kh,r]T O] KE-Eﬁ;( OIInWIjJIéﬁé‘eIME\EoNNQJIICBJIGE&(
LFTESINLOOKNGINI I 6JO0KEnK&FE1 I Kk NO <
OTTLnnJIT 6Fr] KkESTI NDrF EENEENKGekDTr |
i LJ xSk & &L @ElelnINBeEo0mgr e NoF NgT Né
I Nk ] | gHECNGipd ®IROE DA AET ART 1 | k1
EATl ceh 80

0, OENKOT NJ (Chhipatihilizénnd 1 Nr Jei NJ o & ¢

6 hj L NK§ nl(Qorapathiedip J KEH ©& SNE KIh &l ¢
I F kNGJIFKQT nNEgGTI NhEAT & KNT T 1 | kK NG
L SNI KAT EI K NGoimpatibikizBr&RJ I K @&NI6 J I IKIG]IKIT K¢
OT NEl't Eeh®OhRAET AR

0, / O7 KR EIBISNRDISHIMopfhyréers)

6hj | ET NOkei ENKoT NIJT kKRIFEG6eé1 | kI
i LIOT T rinrETArgnijor NrJel NJLENJ
I F k NOJFKQTnr] KNEFT el h©l JT KRIFE@L!
6er1 I k NOJI KageNT oeFrEJn6eKELKONEOK



I F Kk NOJ I KOsl Nr I EENEJ A | kBt ImE@I INJIr
TALEFEY ] KNENT T NijjNit 8F ELNKgnl JjLIT
(Tensile test)

2.2 | K| I‘Iﬁ@ﬁlﬂ'ilﬂm NI L ni Fundiond/Reactvedtolynmeis)l
AENKEF] QNETIT nlr ENG DI K@ OT

Kk NOJIFKQTarJnlr JonuP
TOERARO)] KE 6Jal Jonl
1701 I k N& kKINK Gt K EE & e g 1T
hO)] Ki F k N6JIFKQGEIeJnrl

- O
—>

[Tl O
R RN @ = =

K
0
N
N 0T ,

2ENKI SNEI 68 E N KNG
(Iesitu Grafting Polymerization)

E K
G B B KR{INDT I N BN 15T

'%<

6] RT EKNY [ T ENK EIEKNIJT nONGESEN K] NI
6 (@Reackive blendn@Gnr ES6 | RI | NT ARENKj LJOT T
I F kNGO J L KOT nk Ng I ﬁﬂﬁETKNTTl_NJNKlé
I A h Kni h(SifigierevEektD@edNiE K N TOl T ETWigckew h K 1 |
extrud@InREBKNT I T ENKI Ar 1 Nj JOol Nnrt Eé
O T.1 Nkl OF NIiT Nk Ol Blvaldg)jl &R T KD roellio

6 e 1 I k NOAJT I KKGR B & @B m apdnfaBhiderES N 1T
epoxideni r L' N.J N KT Tc&hoxylGhydEDXsRIiKRE NS W N &Qn
I I Eé N BdenRy MW ED | RT L nl hybragenh i & A F
L N7 6 Gni1 I k N6 @HKIG oathNJON KT Edl &read\Epdhifasngi
hifi ER/® N B OBRAEIdeR ©1 NI G 1 NINA Ml NBNK K@
| KAT ] KNELIT AT NSGGNEEKOENRI F kNS JI k
O



(@]

CH;

—tcH,— CHZ—)X—tCHZ—(I:[+1—)y—(—01-[2 —cC -);

‘mJ epox\de

i N2/O B K QEMAIGYNE & | E O
0, 00éel NI KOOG035 T N RAclamid6orBylong) | EnT 1 |

O
H
3 ) N LA .
i N20B B KOL KONESIT ni | GRENEI E

—_ N A

CEI eJ n[E](DSNoe[ ] KN| 0

I F Kk NO T ced h QO& BT OB KGR @) B r KIBNGEEAKE

i N2OGhr 66 ) RI'+ I k N6J I KALAEO& e KNNI @

0T I KA6E I 1k NLT NEI INA T LIENKIKE © K Jr O 1BIE RIS

J elNUIémz“é T Bl BNEKKNA TOD Ko BT NIRFEQ ¢
[ SN

~ ~ ~ pd ~

deKI-T0<4|\05031|m01||nnNhEGNENNNmmheq
&ngpening polymetiz&lign: E e [tdpiolkchum)Em RNEGh r ©
6 J NnreGINIGaphKaIkn T é 1 NJ&K®] El ér KKHFRNE K
o0l BWORAr i 6IJEOERENOENRENKOT E& EI |

6GHgNITAnNl e KNI I
0
xT heat ?
— —+CHyCHy CHyCHy CHy C—N+,
N2
nylon 6

g-caprolactam

-

i N21D GNGNKN] NJEONKL AEG &€ KNNT



2.2.énHthﬁTNi nrLSNenGeél Ecel k|

A«

~
7 7

rr

[T«
FB'o

e
R
[T
nr J

— o O
—( D¢
¢

—_ ~ " ~ -

ﬂJn]NEIdelﬁ)El@TlﬁbjmélKK h Oh Gn
EARI LOEORAET ART Enl L1l SNcel kI

~

N RID ET?_IhIErLOoeIrﬁtISI[NIH{(}\IrrhbemeI Er T | T NT

eI NJgDI

T NKRNEITTArTONB[R0] | ] € Ecl kI T O

Properties Value
Coeffinteof Llnea_r 512 16/C
Dimensional Stal | hFPRNRXpasion
Shrinkage 0.51.5%
Water Absorption 24 1.61.9%
Arc Resistance 118125 sec
Dielectric Constant 4-5
Electrical Proper] Dielectric Strength 10020 kV/min
Dissipation Factor 10660016
Volume Resistivity 1416°hm.cm
Fire Performanc Fire Resistance (LG 230126%
Flammability UL94 HB
Elongation at Break 20W1300%
Elongation at Yield 3.41140%
Flexibility (Flexural
Mechanical Propg Modulus) 0.8i2 GPa
Hardnd®sckwell M 30080
Hardness Shore D 80195
Stiffness (Flexural N 0.812 GPa




Properties Value
Strength at Break (1 50095 MPa
Strength at Yield (T¢ 50090 MPa
Toughness (Notche|
Impact at Room 500160 J/m
Mechanical Prope Temperature)
Toughness at Low
Temperature (Notch 166210 J/m
Impact at Low
Temperature)
Wms | e Ug OK 0.812 GPa
Optical Properti¢ Gloss 13@145 %
Density 1.181.14 gfem
Physical Propert Glass Transition 60:C
Temperature
Gamma Radiation Fair
Radiation Resisté Resistance
UV Light Resistance Fair
HDT @0.46 MPa (6 15@19@C
HDT @1.8 MPa (26 6008Q:C
Service Tempera MO JRa=>e 800112QC
Temperature
MirContinuous Servi 40 t@0:C
Temperature
Sterilization Resista
Poor
(Repeated)
Others Thermal Insulation
0.24 W/m.K

(Thermal Conductiv
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H;C—C C—CH; + HO—CH,—CH,—O0OH
(excess)

l the first stage (transesterification)

- CH,0H

i i
HO—CH,—CH, C@C—CHZ—CHZ—O H
x

x=1,2234..
the second stage (polycondensation)
- HOCH,CH,0H

i i
HO C@C—CHQ—CHz—O H
X
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i i
HOOC—C C—COOH+ HO—CH;—CH,—OH
(excess)

the first stage (direct esterification)
-H,0

the second stage (polycondensation)
- HOCH,CH,OH

i i
HO C@C—CHZ—CHQ—O H
X
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Property Test method Value (unit)
Molecular weight (of repeat] - 192 (g rhol
Mardouwink parameters | - k=3.72 (0§ a=0.7]
Weighverage MW - 30,068D,000 (giymol
Density - 1.41 (g¥m

Glass transition temperaturi DSC 69115C)

Melting temperature DSC 256C)

Heat of fusion DSC 166 (J/9)

Breaking strength Tensile 50 (MPa)




Property Test method Value (unit)
Rcl ggj cOqr pc| 170(MPa)
Yield strain Tensile 4 (%)
Impact strength ASTM D256 90 (J9n
Water adsorption (after 24 | - 0.5 (%)

T NRMEATI[IrjOn NESREEA n N& N ISIEG BENBNT K

Application [1(dl 9
Recordiage 0.60
Fibres 0.65
Cebonated drink bottlg 0.78.8
Industrial tyre cord 0.85
€l g nl EQirginfiPETH ON 113 e EaOpasimemiTig iN & N 1
isopHadlic acid modified IPETI homobdy@&ER orEDdeh R O r | o
i k Nelp@ym& @ET NDr | E& NBXired INWDE A GDHNER

6 cpoymer PET G O Rfi U G N261T 1l rnAROL h ERh A E
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o Ol ST

Palylethylene terephthalate}-co-(ethylene 2,6-naphthalate) [PET/PEN]

R e

Polylethwlene terephthalate}-co-(ethylene lsophthalate) [PET/PEI]

O OOy ]

Polylethylene terephthalate)-co{ethylene 2,5-bis(d-carboxyphenyl}l,3 d4-oxadiazole) [PET/PECQD]
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Property Value
5] >0.7 dtg
T >240C
Water content <0.02 wt.%
Flake size 0.4 mm<D<8r
Dye content <10 ppm
Yellowing index <20
Metal content <3 ppm
PVC content <50 ppm
Polyolefin content <10 ppm
0, ENK, (Cantarfiratom) O
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DS5C method WAXD method
CD-N6 part CD-PET part

AH, X, (%) of AH,» X, (%) of Total X, (%) Total X, (%)

Polymer code (J/g) CD-Né6part (J/g) CD-PET of filament of filament
Sample 1 57.8 25.1 - - 25.1 232
Sample 2 434 18.8 13.2 9.4 28.2 27.8
Sample 3 289 12.6 26.4 18.8 314 29.7
Sample 4 14.5 6.3 395 28.2 345 31.2
Sample 5 - - 52.7 37.6 37.6 353
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POBGMA Flexural Flexural | Tensile stren Elongation
content (wt% strength (MF modulus (Mf (MPa) break (%)
0 71.3 1860 57.7 72.2
1 67.1 1553 54.5 74.9
4 63.3 1455 52.7 135.2
7 56.8 1338 48.4 181.9
10 50.5 1168 45.2 195.7
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PETr PP-EP or PP
Tg °C) Tee C) AHee (g} T C) AHm [Jfg) Xe (%) T Q) AHqm Jig) Xe (%)
PETr/PP-EP 69.4 124.0 286.0 2484 449 150 165.0 68
PETr/PP-EP/LL 69.2 123.7 28.5 2486 46.8 16.1 165.0 7.0
PETr/PP-EP/3L 68.5 1229 27.0 248.2 49.4 178 164.9 7.0
PETrfPP-EP/5L 686 1223 273 2483 49.9 179 164.8 71
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Property Material

rPET PET-15GF PET-30GF
Temperature/value of the Q243177 92/0.057 94/0.053
loss facter peak ("C)
HDT (°C) 801 22142 23241
Tensile modulus (MPa) 3460+ 230 7000+ 140 11100+ 490
Tensile strength (MPa) 34.1+66 689+ 1.7 120.0-+1.0
Tensile strain at break (%) 117023 1.16-+0.04 1.40-+0.03
Tensile energy 10 break 0.25+0.13 0.43+0.03 0.95+0.02
(MIm?)
K (MPa m"?) 1494017 2254010 4.58+0.25

* Taken from Ref. [2].
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Properties W 5167 W 6187 W 5455
Tensile strength (MPa) 110 113 121.7
S 1.2 1.3 1.5
Elongation at break (% 2.6 2.2 2.2

S 0.1 0.1 01
Tensile modulus (MPa] 8,200 10,290 13,900
S 52 162 170
Flexural modulus (MPe 7,900 9,377 12,650
S 47 57 151
Impact strengttf) (kJ/m 32 43.3 36.6
S 3.1 4.2 3.7
Nach Impact strength (k 4.6 6.6 6.6

S 2.1 3.3 3.3
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RPET 1,694.4S 197.33 | 1,497.] 228.6¢ 95.1| 179.0] 140.(
RPET/PAG6 2,254.32  289.04 | 1965.20 228.5¢ 93.9| 102.3¢ 147.]
RPET/PAG/Ef 1,890.08§ 230.49 | 1659.5 235.44 89.0| 112.07 144.C
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PAG 1,517.3§ 410.24 | 1,107.] 122.1] 50.2 - -
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g NRT ENI| Storage modulus ( Increasing percen
(%)
RPET 1694.49 0
RPET/PAG 2254.32 33.04
RPET/PA6/EBM1 1890.08 11.54
RPET/PA6/EBM3 1559.92 -7.94
RPET/PA6/EBM5 2381.62 40.55
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g NRT EN RPET PA6 RPET
YHY | YH.Qy| %(%) | YH. QY| % (%)
RPET 9.30 L - 32.24| 23.01
RPET/PA6 9.60 15.41| 26.79| 21.69| 20.64
RPET/PA6/EBM 8.01 13.81| 24.01| 26.74| 14.31
RPET/PA6/EBM 5.37 11.28 19.60| 18.02 17.15
RPET/PAG/EBM 3.50 8.89 | 15.45 11.60| 11.04
PA6 - 49.69] 21.59] - -
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T N KM DI ihieasile Sirébgh NElengaticd at Bré&PET4PA

RPET4PA RRETNIEYB M
g NRI ENI| Tensile strength (N Elongation at brea

RPET 19.3%0 , . / 1.920.19
RPET/PA6 | . @04, 34 2 1.0%0.32
RPET/PA6/EBM1 | 4 03, 44Cp 1.760.26
RPET/PA6/EBM3 0.Q0/,63/ 3.020.22
RPET/PA6/EBM5 1 .Q04 7. 3.940.42
PAG6 4.0, 330H- 442 .2/8.50
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g NRIT ENI| Impaditrength (MF
RPET 9.331.32
RPET/PAG 6.621.72
RPET/PA6/EBM1 10.581.37
RPET/PAG6/EBM3 17.241.09
RPET/PA6/EBM5 24.721.07
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