sty

a\)by -\&\&’
hemistry
—'—'\‘

pplied #

s
(IACC4) A o8 P e

Tty s sol 409 31 OLKLSIS I TAA 318 po V-V

g

PP/HDPE/LLDPE 6 aw s ;LT SuilSo olod oy o

*LQJ}QLMB\P¢£59\;QEMJL«G

.Q‘j{_\ [RVE-VRVEV kf"'ﬁéfé eliid‘: 4(}1; 0S5l ‘6“‘3‘:' a;f

ouS>

4

i 13 (LLDPE) b o b ot Sl e 3 (HDPE) Y0 I b 541 4 dPP) e b o st UIT
S ok 35,28 Ol (Sla tipei b g o iy 57 (608 I 5 T s g 335le ST g 28T iy 4 Calis (sla

Sl G (SDI3 0lild 5 o 55,08 (Sla Wpad 4o aliio LT ..U.Jg.b.(‘{mjﬁa sy ol L;chg‘_,./b“ lodius

o 39 ST 4 pad (6] A AT pimatt I3 OLE bt pod il 40 Cond (6 7Y e (S 5s Aoy 4/6)HDPE/LLDPE

8 oy ) 3 0 35 ST et CenSK dhine] 45 AT S oclalie ol 3 ST e 1 i (1) (Gis s ol 43

ALY jI)LLDPE s dsss il bl ol Jal sl el PP 4 o (1F) 5 ol 35 28T & pai 40 Cona (70)

0 CSl il ol 35 ST (Gl soi 0 Cond (6 e o b 0l 39 ,2ST] (gl g (6] CorSC aine] 45 s 5L 1 (s g

4} s ot lie a.&ifj ol )jjzmﬁ//‘;[bﬁi{}«r‘&'ﬁw &/j{:ﬁ).} u.f:}[df.'l,& odalio ol J_;J:.“.}// 4.:‘}44‘)) u“::'/jg/ (/W) 4)/‘5)}5

2 Ol sl 31 P 3 pekm (8 g ews (o s A G ¥ ILLDPE _ijs oo il 1

ujjj:‘..(/“;.z‘:.s/u;/ja- :jln../n‘}éf/‘;é ‘Qé‘;’jj;’g;é‘:tswtsu°3‘3

ST (2T o a3/ Slas S (501> 510k
o P ol 43 815 55 W 3L G
e 4 8 Cl Sadsns SVpame S K (S
o 4Vl s 4 Caglie 5 ol Cad QLT ol
ST garm s [¥] 5,8 o )13 o3lizul 3,50 (gl 03 28
Sl eng olen o3l OWSe b s yedy
A b ey Bl gy B pe (g T o page

EPRVTS
::)b:fjhﬁ.:lif\fsﬁjcﬁﬂ&ldlﬁjj)ja
Sk g3l SUT -
D e oS 5 b 151 035531 -
arw g &y S8l 5 O, Ygene WIUT o ol o
4 [Y] s a5 13 Slee Jols g 10 b i Sbs B
3 bS5 (636 S5 4 UT (SO ol IS5k
s b L] sl S Ul o o 5 0 kiST L gy
o Sl ol s w a8l e ey dhex

ZOhUr@UM.AC.IT :J s 0k 5 *




w—!%»*

! hemlstrg
pphed /

sty _sn st

s
(IACC4) A o8 P e

409 31 OLKLSIS I TAA 318 po V-V

o2

- _—..
@ ﬁ-//f/JaM)

UI

wou g wbo
b 55 Jsb sbsjl (LS i s A cande U
Ol B BY (gls lsged 3 Cif 4 sl w5 CuSs
ol g odkd 39 2SSl wiged 53 dliis AT LUl el eals
(533 4eys 0/0 ) HDPE/LLDPE i L1, cus lyls
S meman 31 Ol bia gad ple 4 Cans g 5YL e
s (W) (S35 A yd ) 53 0dd 55 ST & gad (6l alcdis
s 53 25 () JSE) Al edalin odii 35,28 & gas
(553 4e50/0) HDPE/LLDPE i, ¢ 53 cuSs
2l 31V HlEe sis 5 edks 35 ST Gla wsed 1
S dam 53 5 e gl cwoman 5l OLES be s
G gad 4 Sond (10) S35 Aoy cpl 53 0dd 39 S| & gl
oIl el PP sy c (%) 5 ol 5 28T
CanSlls alomed )3 55 5 Al AT 035 2w e (Y JS2)
L1y oo (355 Loy 0/0) HDPE/LLDPE i, oo s
43t PP L HDPE « «oi LLDPE iy s o152l

Ad odalie

5 OAE (e s 4 edd 55 28T Gla dsa omen [#]
Ll g S Slpl 5 Sl josl xS SasT,
Slad sod 4y Coed 57Vl ST il 53 25 5 iy S
Sl L ls el 5y 2ST)
s 5 odd 34,28 Slaki s Gy CwSs dbisd s Jsb

sbasjl LLDPE Iy e

Sl ORIl ol Bl el sg, e sl ST ghiles
35 S| & el 4y Cad (6 s a0l 55 ,2uS| (Slad gad
S C 505 6l (1YV) 2l 31 &S (g 5b o005 OLas o
G gas 51K n gl e (¥ SE) Ll odalin A 4 sa
A (U=l A V) C 5B A eiss 5 ois 55 28T gla
PP iy e s a8 Wl Ol Lol PP & s
e LLDPE 55 4055 il b il o PE & o
ommmen 13 Ola gl (M s5a) O 6 A G 4
A odalive odid g odd 39 2SS 4 gad e o SolE
& ol (o S (Sosls I (Wl e S (F JS)

[o] sl s oy (6,8 500

b ke s 4 PP/HDPE la3UT [f] o
[0] wzes S 5LL 5 At zlel Sy Sl o Cands
Suosk 5 L4y olzel a6 PP/LLDPE (gla3UT
T s [F] 558 o U 358 5 S wts Lows
Lsle 5o ,b 5 (S S 5 B 2 sE o e Sl ]
O SAS, 5LSUT s odas S1K LT G 03 5
ol Ko S 5 4 s e 4 1S
Ce Sl S5l Ran 5 03 Sblis oS n Y gane
IV 52 0 8 8 S ooy (b L Loy 2Tl sl
I b ot b ol b sIUT Srass cnl s
(PP/HDPE/LLDPE) il & b s st b 5 VY
B 5 ST e bglns Op3)ke &5 535 1S dons @
bositns o8 055,281 Oas b 4g0d b 5 0d Ry5 5,5
gl SIS ol pm 3 i g 0l 6,8 G
&P
0Lz e ls L PP-1102XK (o5 ol b s (b 5!
S L ol oy gy 2y S J g F Ll
AY Olde 0L 2 el L HDPE-EX3 (5 b ol L YL
I b s it 5 oS el oy S e
Ok el L LLDPE-0209AA (sl b b ol
Ao osliinl oS el padig g OS5 Jgeemes /8 Olds
G5 sbews > PP/HDPE/LLDPE  (slaUT
335 7S T alews 4 C: (A0/Y/A) B: (40/0/8) A (44 /AY)
Ol VAT clales 5 TPM=Y . L 0oyl S5
e el hin (613 5 da p i b Ul 055 5 o5 4818
okt 35 28T Gl g b 5 Ll 5 6, SIB 5 T
G500 3 (E & 1) Jlastl & Iyl ols 4 pas . liis S aslie
Syl b 5iST 0037 Lds g 108 ol (1) 5o o
SNTAM o&ews abws & ASTM D638-3: 2004
ISO 868: 2003 5kl b 3ew 350537 s STM-5 Juta
A5 il BARESIS Jots i b o83 alos 4



. R
s, LN gD
A e f: Coinn)
— » . ” o - .
A ] 3 N ey
d B pplied & a9l SIELINS ATAA 51350 1-F u - 3 d
74 100% .
37 100%
n -
36
= 70 95%
eE \ so O o
s 5 \ $ € w4
g = \ =
§ 8 66  90% -
T E ' 3 2 90%
T O 64 x £ 32
s S l
62  85% 31 .
PP A SampleB c 30 85%
m— %PP %HDPE  mmmmmm %LLDPE PP A sample B c
—8—c&l — — PP %HDPE  mmmmmm %LLDPE
ol 39Sl 9 ol 39 g SIWT ke Ol - IS [ & | |
PP/HDPE/LLDPE OIS 38 ST § ourd 39 sl ST iy T Ol i ) IS
.PP/HDPE/LLDPE
A
O il 31  100%
Calies 535 oo, 53 PPIHDPE/LLDPE (cls 5T B
30/5
é&f‘f.&&%o%):&b}ﬁf‘&)ﬁ))@ E .
J o Sg 30 9% /
Sl wsad L3S LI ey s okt ag U 8 & .0/
jHDPE )‘ QLM&' U'Uj'\"d):)" okis 9 ol .5)}“5\ gg 29 90%
CaSs abasd j3 55 5 A5 dudw lAde o zio LLDPE g © 28/5 I I
0 A AT Al odd 39 2T sla & gad sl OIS 28 85%
odis 35,81 Gl Wgad 4 G (VL CeSa alasd PP A sample B c
m— PP %HDPE  mmmmmm %LLDPE
STV PE ui.:l).'al\.:@&..i«ﬁ:;‘): Jsb sbsjlazals e[ & | I

G wses @l Sl cpl &S CsL sl LLDPE
8 e Il sl Ol (6 ik odid 55 ST
ol all WS i b 2w HDPE o s LLDPE
Oy oo 1yl Sl skl ol LB S Ol S
5 FIES SaSl, Sl b S sse e 6Kl

A oy 35 SOSG ol 3 o Sk

5 oud 39Sl GBIWT Cukh Al 30 5 il T JCH
PP/HDPE/LLDPE ous 88 jusf

30 100%
25
<20 95%

g8 ’
~ C
581
© 8
2 210 90%
5 &
w &) 5

0 85%

PP A B C
Sample

I %PP %HDPE I %L LDPE
el | & | |

oAl 89 sl (S ST cankd died 33 Jobo 8b8 31 O s ¥ JE
PP/HDPE/LLDPE ouss 53 sl




sty

S "\&\”‘F
hemistry
—'—'\‘

pplied #

%51y s aat™

2L 22
(IACC4)‘_»)!/U;//6/U: L/’/;)cf/"*’ ;/...\}’ g’?

409 31 OLKLSIS I TAA 318 po V-V

QF

&
u e

P g P

(YIPVENS 10550 IS ) dghun (w33 p o315 4 sazes |
ol Slegile 03,5 el p ol &2V Ol o 05 8
338 oo G138 5 S5 Lulg e S
&bo
o Lol ¢ onsl6 85 0] 5 ¢ ol (LS T Slomns casly 2its [ 1]
A Ao gl e sl Sl S
A S 4 gl ST 3 = Gl S
NP FEF) N A0 (SIS orlips ales Gl 4

[2] Abu Ghalia, M. Hassan, A. Yussuf, A.
"Mechanical and Thermal Properties of Calcium
Carbonate-Filled PP/LLDPE Composite." Journal of
Applied Polymer Science. 2011, 121(4): 2413-2421.

[3] Horng Lin, J. Jun Pan, Y. Liu,C. F. Huang, C. L.
Hsieh, C. T. Chen, C. K. Lin, Z. I. Lou, C. W. "
Preparation and Compatibility Evaluation of
Polypropylene/HighDensity Polyethylene Polyblends."
Materials 2015, 8(12): 8850-8859

[4] Utracki, L. A. Wilkie, C. A. "Polymer blends
handbook." Dordrecht: Kluwer Academic Publishers,
Netherlands, 2002.

[5] Jose, S. Aprem, A. S. Francis, B. Chandy, M. C.
Warner, p. Alstaedt, V. Thomas, S. "Phase
morphology, crystallization behavior and mechanical
properties of isotactic polypropylene/high density
polyethylene blends.” European Polymer Journal,
2004, 40(9): 2105-2115.

[6] Strapasson, R. Amico, s. c. Pereira, M. F. R.
Sydenstricker, T. H. D. "Tensile and impact behavior
of polypropylene/low density polyethylene blends."
Polymer testing, 2005, 24(4): 468-473.

[71 Drobny, J. G. Handbook of Thermoplastic
Elastomers: Processing Methods Applicable to
Thermoplastic Elastomers, William Andrew publisher,
Elsevier Inc, 2014.


https://www.researchgate.net/journal/1097-4628_Journal_of_Applied_Polymer_Science
https://www.researchgate.net/journal/1097-4628_Journal_of_Applied_Polymer_Science
https://www.researchgate.net/journal/1097-4628_Journal_of_Applied_Polymer_Science
https://www.researchgate.net/journal/1097-4628_Journal_of_Applied_Polymer_Science
https://www.sciencedirect.com/science/journal/00143057
https://www.sciencedirect.com/science/journal/00143057

_——
T,

poustB o

— s
(&-@m};}‘ (|ACC4)u’{’d’{/5/Uf Y A

S

v ﬂ-"'-“'\
2 e =
lied 2 oy Iy
ppiied 2 a9l SIELINS ATAA 51350 1-F i

Study on mechanical properties of PP/HDPE/LLDPE ternary alloys

Emad Mohammadian Baghi, Gholam Hossein Zohuri *

Department of Chemistry, Faculty of Science, Ferdowsi University of Mashhad, Mashhad, Iran.

Abstract:

Polypropylene (PP), high-density polyethylene (HDPE) and linear low-density polyethylene
(LLDPE) ternary blends were mixed in different ratios using a single-screw extruder, mill and
injection molded, which the properties results were compared with non-extruded specimens
that were directly molded. Maximum stress for extruded and non-extruded specimens with
the equal ratio of HDPE/LLDPE (5:5 w%) showed higher value than other used ratios.
Maximum stress was observed for extruded specimen (9%) to be more than the non-extruded
one in this ratio. Breaking stress of the extruded specimen in this ratio showed (5%) increase
than non-extruded and (3%) than the pure PP. Increasing of LLDPE (from 2 to 8 w%),
increased breaking stress for non-extruded specimens more than extruded ones, so that
breaking stress increased (27%) for non-extruded specimens. Hardness of the extruded and
non-extruded samples were almost the same. With increasing LLDPE (from 2 to 8 W%), the

hardness of the samples increased (about 3%).
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