Archive of SID.ir

2075-2082 oy 4 ojlaibs 9 ala

. cuinals § SR 93 el 4y puts
- . w
H“)” 629l 5 pole
| http://jstc.iust.ac.ir B | f, P>t
a
PER-RVSLTWOTEY-FRR POV VRN WOw) EUPpUWRP-Sv] FRpT- TR VEL S RE 51 A1 T-LIW] i SUWRN LY
Sl ey j9p0lS
%3 . . . 2 o . 1 o .
sz Lo pode & el Lo joozxo & S pwld e
GI)QJ oyl Jao Kisls «»)lye (e ‘.Li‘;)| swL;.;‘,)lS 65’_;&.’\‘0 -1
Ol s (Fixieo oS i (5598 5 psle 0uSLimghy (5 S Syils -2
Ol iy b ixio oKl olge cwdige Lol -3
pircheraghi@sharif.ir 11155-1639 iy sgaio ool #
oS :allie S leMb!
Gz armaten; laillr L eyl olisS joe 4 azgi b oS aiten la b Jloz 5L 51 o295 B (ise sk s (slas i 1401/09/07 -8l )
ks okl ogdle a5 wenl Loyl (slaoniSTaz bacs 5b cnl lyz! 51 (S pwinnd 42150 dwb oo p (slags b Sluls b Lo e 1402/01/28 : s 3y
S9elS antd (sl e Olgie @ Sl 9 Sl e (5L euisSTaz Sl gl cal 53 I8 o DL Sl s pslie B Slgals
b 9 B Ol ae) b (plaaises aisn sgatn |y Gl (Sl (olos Wil oo ko jpam Js 4 o5 0l ool sl
dnlie g oL, 0,00 o] )l g (Sl Lolss 5 0ads angs Sk (5 5L (GoaSTaz Si9 o yd 15 55 ol pe a4y JBS b0 e (6 5L
bod el Sz Ol sk oaniSTaz o Gl £95 «stug) Lol (omile ) (gasl @l Jelo g i o5 )18 st
Sy gt nl 28l Gl 557 sgam cied Jode 9227, sgan SlaiS Jgoo JE kil b aie) 4 (5 5L soansSTas 0g38l (S oly>
s plSoril 00iiS oz w5 15 (g5l MK 5 kil s e b diges s 052357 Ly i S s kil LS Jgone obslsh

911 3l pekes plSouinl caisSTaz wo ) 15 (gol> I oS Ll b e b diges sl 9 JWLKS 28 4y JSCLLIKS 1.25 5
o, 15 ulply wls 1) Jlade anig 1o cansSTaz as 3 15 6l Joo g (givew ol azily aal58l JSWLKe 13.7 4 JL K
ol digad Sl olo> Sgutn sl a5 e caisSlos

Feasibility of using lead-acid battery separators as reinforcement in polyethylene
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Keywords Abstract
Lead-acid batteries are a significant part of the global battery market; however, due to limited life of these batteries,

E:;é’fggi% battery we are faced with major environmental challenges associated with lead-acid battery waste. One of their main
Composite components is the separator. In addition to polyethylene and silica, the separator of these batteries also contains

Mechanical properties lead compounds. In this research, lead-acid battery separator and polyethylene were used as a matrix for preparing

Polyethylene a composite that could improve polyethylene's mechanical properties due to the presence of silica. Samples of
HDPE and LLDPE with 5% to 15% lead-acid battery separator were prepared and their mechanical and thermal
properties were evaluated and compared. By analyzing the DSC results, the type of polyethylene in the battery
separator, HDPE, was determined. By adding the battery separator to HDPE matrix, elastic modulus increased by
about 22% and bending modulus by about 55%. For LLDPE elastic modulus increased by approximately 35%.
The yield strength of the sample, with HDPE matrix containing 15% separator has increased from 25.1 MPa to
28 MPa, and for the sample, with LLDPE matrix containing 15% separator, yield strength increased from 11.9
MPa to 13.7 MPa. Hardness and modulus for 15% of the separator are at maximum value. Consequently, 15 wt.%
separator is an optimal value to improve samples' mechanical properties.
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4 Microporous
° Hydrophilicity
© Management of solid waste
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Fig. 1 The structure of a battery, including: cathode, anode and
separator
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4 Cross-linking network
° High-density polyethylene (HDPE)
5 Maleic anhydride grafted polyethylene
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2 Linear low-density polyethylene (LLDPE)
3 Bridge-connection
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Table 1 Composition of samples prepared with HDPE matrix
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3 Internal mixer

4 Compression molding
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Table 3 Composition of samples prepared with LLDPE matrix

Tm (°C) Xe (%) T: (°C) 4god
128.6 - 114.6 Fresh Separator
130.7 51.2 114.6 HDPE
130.2 49.9 114.7 H-5FS
130.5 477 114.2 H-10FS
130.1 43.2 114.0 H-15FS
123.6 23.8 111.1 LLDPE
124.1 24.9 109.4 L-5FS
1235 25.0 110.6 L-10FS
124.2 25.1 111.2 L-15FS

S -2-4

Jsoz ;o a5 psbolas Cuol oad 00yl 4 Jgur ;o (2iS (sel b
(I sl h ey 4 caSTlas Jlade (l38l b ccwl sal 3,158
G5 5 2187 Togas (5 5L eansSTas woys 15 (4l diges SlaiS Jooe
4 Jgaz o a5 jebolen bk 5l el il 1137 Tgas ples
st Iz s Ll i b o jouelS (sl w05 on saali
Wgy Wlowy oaiSlaz Sj5 doye 15 5 10 5 s adlal L sless
4 JSull8e 220 5 L-15FS sladigas sl Sl Jsom 3,15 53l
119 5l diges ol pudand (25 ccpuizran ol ails (auldl KWL 296
By Jdd dym S5 ay el @il ial3dl JLE 137 & JISlKe
g woaSlaz ;0 Wk jpa pobad (25 5 GlatS Jose (Sl
el ISy 5 (o3 i 5 hons slasiges ol (izen
Bl ol oaiSlaz 5 ane) pocdy sloopniy o S0 Sl &
Ao plSouinl g (g ial38loduay ol does A5 008 oo ol oleaSl
ol iy Glro oz y coly oS 1> pae gliul) o

o, 15 5105 s a8lal b Job bl asyo 4 Jouz 4 azgi b
H- @goi sly o)l c2als iy baiged aes (gl wlowy sauSlos S
el @Bl 2alS o s 18 4 518 5 ceks ahaii o Jsb sbsl 15FS
263 4 674 5 caSis alais o Job obojl L-15FS dgas sl wizen
ol @il als

4l s ool S127 o5 JIS 5 sl sl (Koo 2 4 25
Do oy 5 Sl a8 JS2eS (s ol b alie o G5l
o Wk g5l goaiiSTaz &S (25,5 15 Lozl g 03,1 S99 (6 ytus
Sl 5 G5 355 45 )5 el plSin a5l o o 423l ol Lok
Slysh o eaiSlaz SI3 oh jsame &ly 5 580 walyd |, CeSs
el o0t oS aba s 55,5 9l Sl e IS5y kil

b anslio o oaiSloz olon & JE>oS s kil sloaises
Sy B (5 S T My il slesises
Gysel (15 sline 4 & Sl 1238 ISz s LIk (Sash
£55 el o el ools &y I oLl Ly 5 a8 Bt wwls g col jiiy
E5 99 peked (255 oS ysh S0 s st ogdle g mealss L3I L
niges St 5,5 i (sl s Wlsiiao 5 052 S3lite op sl by
oty adly JBzS b Ol 5 JBan Sl sladisei 50
ek (235 5 el I8 Sl 55 6L slboasSTaz L5 ez ge
oo ok el i SISz s L S Gl g5 ol
I i ek olin JIS2 s Sl sladises & sad Sy i
el IS o Ll slosizel

3 nucleation
4 confinement effect

2079

oSy S dayl 2365 045 5 a4 oaiSTaz Jlasl saalie oa b
w3031« Sa3el g by Sileaie dalllas gl ) IS pg, (39 S
Blhae 190°C sles ;o 45 KO (s34 5l oolizal b Eolie ()b, asls

Al plil 1ISO 1133 o lasbewl b

Sy g i -4
ol (g owle S -1-4
e )T gal baiged (Supsl woys 5 Gl Pl s ez
&y s plxl TA Instrument <5 5 Q100 olKiws b2 Lol vy,
3 0b2) 0395 el So8 Glopw 5 Gle)S 432 SO sl 2
4,310 5 L o5 6le 42,0200 540 sles 5l (aads 5 i L 20
A pll aads

@ azgi b ol oad 00,51 3 Jgaz ;o ladiges 51 DSC (yge;] mulis
B 15 o8 il az 0 128 g3 (slos S ouuis oolatwl oauiSTas diges gl
5 Y Sl 58050 035 b otk g5 50 Ypare sl oaisShazr o
Te 5o slos 4 azgi b aS w5 oo )18 oolinul 3,50 (JBs  hSIL
Olslish 5 g Gl 5o eolaial 3,50 (5 5k oaiSTaz )3 vy o0 JB5 &
oy jemals Ko (Ko sl oo el sas oolaul (HDPE) JK
ool @l pals saSlaz 3938l b (IR Olsldy 4y il
o ailas Sy olal b slaysh LS sl gosas b laoasSTas
rb gloaSlas Jlade il b JBsoS s Ll slediges
GosuSlaz ol)d lediged cpl jo 058 o0 cdaliv SKiuysk do s il
OialS 1y e (53,5%0,5 ogu b ewiland)S 13 ool >y y o5 sk
5 el ot auli Gllae ailoass JLSle o ol yial38l o ge g 00ld
do o il corge (Keal Siaile il L Klow o3 [20] 1 Kan
s575e il Koo By 5l wistige Mz (b il (Ko sk
ediiSlaz adg anlyp s 4 Llesy JBz 5 sl g9 5 eaisSTaz 5o
ey &y oSz (9938 b culple oI5 ae) a4y Sl (5168 (S ok
P a8 ol e azg b pes (Sojsh oy (lals el JBay sl L
Sl stde g o)l p S ke wiz > 0 (68 e (s W9l 003l
02 )d s (5 yoaky 45 Sl (5010 plo g il ol (5 5L ouiiSTox
D15 5 Cand (gaied)l g pine go0ls (g 5b (goasiSlaz (gl (Ko sk
] 0325

Wl5 oo 50, T 5T gliates SISl (el glacyjsals 5o
ol @ alaiee il il CojelS olst et 50 e BB
oS5 (5 ymely ato) 50 oz sl L lajsly )] (b oS 95 00 UL
@ Sk oy S, Casgase 4 wasd SlaS Jb o wisd oo
Sl s calB ) o lo o Lisl BLITL @l 3616 aiile ouisS o o5 518 0929 Judo
5 ojlail assle it Julse a4y (5 pondy (slocuomelS jo aod 5 oljaus
40,00 (S 913 bulyd g (5 ealy dine olss coaiiS s B S
8 i i3 39058 1 S Ll ae; b sladiges )0 dusy o,
A IBzpS b Sl jo o5 Jlo o sl axls Cojorals olys 5o
Ol ate; b cujamalS jo (S jsh ams (o Conl Pogpde oljates
el iy ol (JBzeS (o sl axea; y0 g elS JKz

 Melt flow index (MFI)
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