2014 (4) 33 (36) Aaall Lpusigh astell Aldes _ Aalal) ciluaally Gisatl oy i daaly Alaa

Tishreen University Journal for Research and Scientific Studies - Engineering Sciences Series Vol. (36) No. (4) 2014

o Aaduaal) 15150 LS lual) — Al Galsal
(adl) el / ZBESY (aidia cplily ol illi) sy

T ogala ) gisal
T padal) 3o gisal)
T hbuaa ol ola

(2014 / 8 /24 b il 38 2014 /6 / 1 glay) &t
0 gedla[

Gblas [ASESH (midie Gafiy) o) llas LS yal 48050 — A8l palsald) du I Gl gy
i) e ae o) Jsal ol dabide oy el Aiplay Gl jaaad & Caagl) 3a Bdail L cadal)
Apaliaial) Gy desall daglie oy spanall #lsY) AES Wld el LAkl QIS ala) @l
S s cdilide alsiy peliall cuidll A1 e als Cada e Jpeaal) 4] LAY il ekl
AlSy) i) cpelil WS e lall cligdall L alaaiudl Ledagi Ly Al (el BiaS Ayl cal)
S sun (@b @il dse dila) g o ciall Glial ) dallad) ) dalall e 2 g
LIV FREC A [PV PR N R P

AU Ll — sl Ll —RLDPE 655 abeall ZESY mitia oo ) tdalibal) clals)

Appgur AADU LYl paanall) pud — AsilygSlly A uilSall Aurigh 408 — ¢y Araly — 3l ”
A — s~z Y and — ASlGal) duaigl) 408 — Cuda daaly — 3]
Ay —AEBU- Yl praal pud — AilygSly LSl Auasigh) AlS — 18 Aaaly —(pnle) Ll cluba Ll ™

355




2014 (4) 22211 (36) alaal) Lpusigh aglal) Adades _ dpalad) cilahally Gigadl ¢ i daaly dlaa
Tishreen University Journal for Research and Scientific Studies - Engineering Sciences Series Vol. (36) No. (4) 2014

Mechanical and Physical Properties of Boards
made of (Low Density Polyethylene / wood waste)

Dr. Rami Hanna Mansour”
Dr. Abd almanem jesri™
Iman Shich Mestafa™™

(Received 1/6/2014. Accepted 24 /8/2014)
O ABSTRACT O

The results showed the possibility of getting at a wide rang of board with different
properties, and all investigated percentage had special properties which to use in industrial
application, also the result showed the possibility to produce these board without
pretreatment of particles wood or without addition any virgin plastic to RLDPE

The results showed the possibility of getting of a wide spectrum of boards with
different properties, and all studied percentages had special properties which allow them to
use in industrial application, also the result showed the possibility to produce these boards
without treatment of the wood particles or without addition any virgin plastic to RLDPE

Key Words: Recycled Low Density Polyethylene — Waste Wood — Waste Plastic

"Professor —Mechanical and Electrical faculty — Design and Production Department — Tishreen
University - Lattakia-Syria.

™ Professor —Mechanical Faculty — Production Department- Aleppo University — Aleppo— Syria.
““Postgraduate Student - Design and Production Department — Faculty of Mechanical and Electrical
Engineering — Tishreen University - Lattakia— Syria.

356




Tishreen University Journal. Eng. Sciences Series 2014 (4) 221l (36) alaall Lavigl) aslall @ (438 daals dlas

- -

tdadla

5 Bae Gl b lgy sVl Ty 38 5 paledd) il 5 dals 436 G liall QLAY delia Jind
5o ) o Jalially dalal) L) dlea cilalaie Jd e Alalall cilalaaV e lia Lodiial) olali) 3 Lows
sl il e Alsdd) Jilad) i delia §f jalias e il dpalel) lalasYl cumda A3

cadlaafy Gl Ll
lae Gl ) e b ) asns Al Ll Ly e eliall quiall gl Calbias
Apsadsd) Al salll Auegis caialll dlee bl GDURDs ¢ e sty Aeddiuall dgseaall el
238 (3o gy Cards Lndllal) (315u) 3 38y Aadine L) odag o(Lpha liaie liudly — g claudl)

Al Lalaly Can ) Aanl il oSy L [1,206 15890

dahie b auly IS syl LA Gl 3l @bl pen DA e A3 e Llall -]
ool

LISl — Al Lpaalsa s e lial) utdl) 1 2 ) -2

Literature Review diaa jall duyall

(Cellulose) jslludl e pulisd (S Calliy (i yguzmall ) g1l (sl 4alall L) et
O i Wsenns SNASEIY )5 Ailas V) Al puel) Clegandd) (o € a3e o (ggiady (Lignin) cpsallly
Sty B8l Lpomal) L abas o [BlAaalsd) dsall e gotias S e me LibaS 80 Jolis

el oo Al ablal) Jie ddbaal) Lepiaill Glleall 25 4y tdieliall 4ypaall Gblal) - ]
.@\ ..... 3_)1343\ L)jz‘)” Lﬁ)&.d\ _)JJ}&S\ LLQL&AJ _)S.w“ t?\méj ukﬂ“j t\l\“

Ghsls Al claeVls Gliel) Jie ol 49) daplall Z as thgpdall dygadl cllall — 2
DA sy Geaddl Jlsas ehiall 8,05 phally Sl cual goda Ly e del))l) ddead) cilasy el
Aol

Mga go oysti alaall SED (e BDIA gl iDL clla alasinl ) dalal) cluhal) s
14,5,6] dcliall Clial) delia i sana AS00

caiall ~1l delia 8 RLDPE LSl (midie (uldl o) culles alasin) 408 [7] bl ek
Oo MESN miie ol ol e L 32l o(braall) GeSIl 2 1Y) sda JSE S5 S el
s (30-40)kg/em2 e JSiall dariay 180C° 5 140C° 3yl dayn J&all 5 285 (30 — 50)%
Alagf iy KA Galall e dabisall Cagplall b duln S LS ((7-13) min Gy Lkl Gadal
- el And) Ayl Adlia) (Al dpial) 11 el

e ol 328 (Thermoplastic) sl Sawdlll (e 4850 Walgll [8] #3d)s Chow Poo sk
5 4805aY) saaiall VS oyt (e (Corn Stalk) 53 cauad Gl Curan Cum )3 ual Gl (1 300
Pk O A 10 Js

357



643.&.544 (o ¢ peaia (dall clles [ A st o) Jall L) lSie e driiadl C\)Si)d LSalSaal) — byl al g2l

Sl e (10-20)% g Aangian B cuad Gl (80-90)% (e ASud S a3 1 ISV dlyylali-
-( RHDPE o355 alaall 236N e cpld) Jsdl) 50(10-20)% 5 (Virgin HDPE)xaal)l 230N e ol

(( 10-20)% bysam 4aSs g han 5A) o Gl (0 (80-90)% (1 ASes JSi 3 sl dayylall—
-(PP) Galisn (sl

Ol Al sale (e B0% ae Aangias B cuad Gl 40% (e ASud JSSS 5 r AAEN dayylali-
-( RLDPE) o155 sladll 485l médig

AN e oaliy ol (e desiad) 28540 dsall (g)hall @il [9] 4lw) 5 Fatih Mengel (s
Jlexinly chlia¥) cypls ((EWR) )#KI uia cllis | Glae (ulud 3548 RHDPE o535 aladll
oL M sae JSi 55 (TGA) @oball Jaball

100% (RHDPE) s ¢casiall cullas Zila) (50 :J5Y) zdsaill = 1

50%(RHDPE) 5 50%(EWR) ails) : S 7 3saill = 2

(MA) 2.l i) 23Laly Jasall 46% (RHDPE) ae 50 % (EWR) 4ilia) sl 7 35aill - 3
A% Gy

driadll eluall uiall ~ Y Al (aldll ani e [10] 4lw)s Nwigbo Solomon Jac
sy ille 3aS S5 1Y) alid 5L g (ubad 33l (RLDPE) 0350 laal) Z3USH (midia cpfi) ol o
Pl e JEY) Glie ppimas oy cakial) 5 Al GLSY) (e 0p55 slaad) cpl) Jodl o Jseanl)
160 3 4,05 150 MPa Laeay caally Juil) aladiuly 5 cailite JS5 udal) )L e RLDPE 3
i salys Adlall 2Laly carall 5 Al Laglie e JS (B paliail asa GHLEAY) ety Laagls (C°
. Cuial/RLDPE il yul slusill 5 A00all 0 (ppuaat] il 5yl Hladid 4lSa) ¢y ginlll oeiviaaly ccaial

sally cclindll) /euiall GlSpe juiad (8 godadl a8 aladiu) AulS) [11] o33l Idris sy
Gl o) I (Bmm liia ) glil) it ety Leddat aay ) godail) 58 Ll Al 1)1 2l
(WA) s Ll dpaliaial 5 el Ll a3 Zuhl) oda 3 35 o RLDPE) oy sladl) 486SY jmédia
(IP) Jalal) GLailV) 565 (MOE) 4is sl Jalaas (MOR ) @3aill Jalaas (TS) dSleadly Jualall = LYl
21U paall daslia palsd

Sle ool o) Ay 5 sl Ayl Culgda ladi) 40140 [12] 4lw); Abdollah Najafi (s
8pane Byags (WF)aiiall 5055 (RH) 5081 5388505 agiuh 3 1se2iinls (RHDPE) 0y55 aleally 2861)
aaall € (uin cliga Uafy (MDF) 40 daugiall deliall uidll #100 go clli gala
-(PB) & x5 (Particleboard)

A cil) G35 1Y) (e sl Al all) U8

MAPE e 3% 5 S dald) 20l sl sas) e 60% e« 40% (RHDPE)
.35 % 35 x 1 cm zll slady 1 g/om? duau¥) AESH ol (amall LIl axdadll ol sd))

358



Tishreen University Journal. Eng. Sciences Series 2014 (4) 2320l (36) alaall davigl) aslall @ ()8 daals o

tduand) o

A Jal iy ) dhle e ball cauiall il Lali clShe oo dnd) of ) Al cluhall s
ASEI Sl Bl Gl e gelie i st o Uay Gias o el L) Taliady i)
2 elin i L ae il A B 5SSy Al AESY (midie ) sl e e giad)
ool s Wy Ji daliine

10dlgag Ciadl (3ik

sl e e siadl LA Gl G Gl iy ee aladiul & Al LA saldl L1
Jaludly cbladl) o3 555w dua ddady Gulad 32S(1) JSEL dial (RLDPE)ASES) nidie ouliy
- geaa) de )3l leny Claal) OIS plaaa o Sliels gypd

s alaal Lpme 2l 5ol Lpiall clanid) Ji€ cillee (e Al 5ladl) culdyy cllas .2
(2) JRall Al (Aish Sligia — 4038 Gliia — dasgie Glipia — 3)35) Adlidg

(RLDPE)&4S sl cignl) (3l cililid (higsma — (1)JSE0

359



thias (grua (Hpaie  (cuial Gl [ B Gaiaie o sl SUE) Sl (e Axiadl 21550 A0S — Ll (al,al

(d) (¢)
dal) clatial JSs clile ce Aaall 5l aldyy i - (2)Jea)
i 55 (C)— Aaaugia cilipa (d) —A08a Gl (b) —Aysh clia(a)

) (o 33LS LKA gl Bl e (0 Bpnna lgasen Clial) (o Glegane gyl JiS &
Gliga dglsde cliia ddaugie Gliac 5)35) Aysaanll AL 5ol dlals ana lein Led calids gl
p A AN e 5uaally byumaall clil) ol 5 @lld e el o(Alsh

ddll 339 Ae gana .

Uasgidl liall degane  ®

Wkl Cliyiall degane @

Llediall Cliyial) degane @

2] Candl) (385 il e Cle genal) 038 (g desana IS pui

80% (RLDPE) + (spac 1, 20% .

70% (RLDPE) + gsne {1 30% .

60% (RLDPE) + gsne e 40% .

50% (RLDPE) + gsmne {1 50% .

40% (RLDPE) + gsme 1 60% .

t Y allaill 3 (3)JSilanase Slpia Chal S (e ladinly Cilisl) 238 UK

Ll Guli e P= 3 Kgfem? slay) J€all Jaa — T = 165 C° () aiai 3y dap
& — 10 min gl kil Guks ey — P= 65 Kg/em? Jlgll J<all i — 5 mint = 3y
Jsasl i lidae  Slgll baual) ¢liy aaV=10 C°/Min a8 depuliCiill 8 3,5 20 S 500 A4l
& el (oA el (3) JSEN mamsysdd 0l Cisaa 90 Sl miiall g5 DA (S Bls Ay )
ceeliall il clie s

360



Tishreen University Journal. Eng. Sciences Series 2014 (4) 2320l (36) alaall davigl) aslall @ ()8 daals o

S Bl Gl el e A8 el (and ) gen i sii(4) JSa) W

»

40% RLDPE+ i 3353 60% (e Spiana olia il die(a) — (4)Jdl
50% RLDPE+ dhugia cilivia 50% ¢ dpana clia quid dic (b)

80% RLDPE+ 4lsie cliyia 20% (e Spana Sla i Lie (C)

il anadl)
AU #1501 il 1Y) Lo A jeal llg jially Bpiaaad) #1801 (e cilipe o Uniily A Gl 23 -1
1(1)ABladly ALY a2 Dl Lpagadall QLIAY] REBS (pe LS oyl Jag ALE o dads

361



643.&.544 (G (Y pala (il s [ 286N (midta o) Jall L) GlSie e dniiadl C\)Si)d LSalSaal) — byl al g2l

ar
P=
V cm?® 1)

Jaluisd) dal) 2SS m ol G

0.01 383 by Gud sSy Adansy Aadaiall ciligal) 2l A Gulil) ¢lya) day Caves 285 Agal) aaa V
.mm

(ASTM dunldll daalsall (335 HLEAY) Cliue jumat 23t Sharpy Test ls 38y arall Lol — 2
(10 . 5) mm? _caje aliess 100 mm sk D256-93)

Short — Time Absorption 1Y) 3yuaill dualaia¥) Hlidl — 3

il L (Aele 48 dele 240 Giiclu) byl sad Spandl liel) e dualaidl laal gl
J8 cliall o) cads (2.2)em bl JSEl) (e o Spmnall #) (ge palai) L) cilie
Lsidl Al Cuvng ol L) Hlaall L) DA yeall ey dlalall dacaliaie¥) du dijeal oLl il
1(2) Akl dpaliaial]

W (%) =V%.1oo

' (2)

(9r) Wl esd) i Aual) 035W ol Cam
(9r) elally Jeall 2ny daall 55 W)
(%) Aalcial] G W

:AdBliad)g geiliil)

O Talii) 138 it (Says Ailiia af Canl) a5 Lusgpaall ligall ZAUKH (ld geilin <yl
Al Bl A gall CBUS & aalsl

Msall (5 AY) 1Y) DS 1 cpm A (1.5 gfom?) e ciall 5)05 G0 1 [3] asles 8 LS
s Leie sl uiA)) 48K o (Llpde — Alsha — dlangi) Cligall dabaal 55Kl sla) cld AL
(0.898) L (RLDPE) (4 L de giadl) culisll Z36S o Liale 136 .(0.4 -0.8) g/cm? o sale )
Cllasal difide €5l el Lortid) A0LD) osally Al salall 48ES dady manll) 340 G (g/om?
- gsanll LI Ay 286K Cilyiaie

e e dilde st ge LDPE (fgpme (e daiias Gl 40 at sl (6) JSEN Gy
xe 0.898 g/em? (e (goumnd) W A salyyy AESH Sa5 (6) JSE (e pnls g LS ccadall By
. 60% Al xie 1.066 g/em? dyslus maail (gsuanll Wl 0% At

362



Tishreen University Journal. Eng. Sciences Series 2014 (4) 221l (36) alaall Lavigl) aslall @ (438 daals dlas

zoas Al ) RLDPE 5 (gpumall t 0l (g 28ESI o 6 CDiadUl Tl daginl oyl ¢Sy
el el 4 o Jll (S L) lliags ) slial) JMS (e« sdiad) 0l A 2l Syl AAES )5
J13] 8 olsl o) (385 8K Ailal) Apulall LEAY) L ol Cum (g i (6) JSalL

1.2 1.029
. 0939 095 o— 1.066
= ———— 1.02
4 o8 Yo.808
3
[42]
£ 0.6
<
w 0.4
02 % uddd) 53 53 Apud
0 T T T 1
(] 20 40 60 80

RLDPE (s §pana ciliSpal 4BUSY i inie —(6 ) JS)
98 (S QAR §3g (he AdlRL G o Ayglally

aaal) dlaugie it Gliyiag LDPE (igjme (e dilse clie o cupal ) 286SH cluld ol

Lol Cua (7)) JSAll e a0 LS e Aoyl ulul) sale A8ES ae A3)le ALK ahy clig dll ¢

gl anal) daugie il Gligial 0% Ll xic 0.898 gfom? (e il Z8ES, Aagls 5aly) Cagaa
60% Al 2ie 0.811 g/em? dshue aail (liad @lld 22y 35231 40% Al 2ie 0.908 g/cm?

G Agldl) dgelall QLEAS i il pall oda Juas LGS a8 o (7) JSAIL Aigall Aaiil) ek

AL oy Cagla (mlissl jelay 60% Awadl) S aaall dlasgid)l cadall Gl cllis dila) ofs [13]

T L) 5ale AES) 2 shasall S5l (o oy il 7 U] AglSa) il el LS Lale S

1 0,905 0.846
898 0921 0.90
_ 08 0.9
|
3
Y 06
£
= 04
> 0.
0.2
% paadl Ao gla QAN Gl o A
0
0 20 40 60 80

RLDPE (ja §pane iyl QY i fate —(7) JLi0
38 (Alas paall daugia uid clipia e Adlida qual o dyglall

363



sthias (gyun ¢ Hgale  (cuidll il /A Gamitie o) sl ) ClSie (e daiead) #1550 A — ALl Galal

e RLDPE iy dhall () abe (ga 335S) li€pall Z8ESN s iaie (8) JSAll sy

aty (il Gigan JKAN (e gl sa LSy il (add cliga (e Adlgall A0L) salal) (e ddlide Cas

Laall e 0.42 g/om®  Tas dmidie o8 alal slall (Rla DU ) oda il 30% duall s 480K
LAl 33k 60%

IV e ARUSY L o35~ 1Y) e asly Cada o) AplSa) ) (8) JSall Al gl el

e e [15] Jpd) 1 ABlaall dmisid) Z8ESH 3 N1 L) Yseay 30% Aol s A8ESH L)

L 1aag cmpill cadid Jia (sl Abial)l LEAY) ey Lggas ) ol dgilie cilSye a2 Aagill oda (i (g A

Galss e OSRY) 8 dgud palid G Lelia clSie o Jpanll sag YT cling 3 Luld laaa s
Ll GLaaY)

o 0.4
0.444 0.441 042
02 % A shl) culdl) iy Ao
0
0 20 40 60 80

RLDPE (s 3 a3 &ilis al PETA] o e —(8) Jeéd

Jabe L) o Lalil) dleal) IS o iy (gamnll (Ll Clipal saass dlaal ge il
(s il — il ) Glld e elia cuid Glatie o Jpand) o ulal) Giagll o Lagg Lz L)
i g 58 dalee Al ALl (50 Anlia plaady JIS3L dblslie Ll platind 3)s i ol Canl) fd

palsiy Glatie o Jpeanlly ddlpdall dpanll L o3a Jia pladin) 3lSe) el Jeall ekl
O L Jaall 5ol LS ¢25 400 S5lat o Lally jud (g 2y Aulaia Y] cilie ¢l s laliie) Sy
6l 60% @ Jlead) eiad) 8 530l el dipla Gy Lealasind (Sey ) gonall Il alaal) Lot
lie o Jpanll (8 clilee 8 oy i sas el Cus dladinl tie adly (gpamall (L JISE; g 15
2 Sl 13t Gaagll of Lus USee e OSSN Cagyla Gy Bl palid @iy ASuliie
At Clehal Gl 35S Ga ST Aol (gpemall (Il danss 3ol old S JBL cilaise o Jgeaal
ooy 4alKl e iy JuEml) J8 aals

LS Ake i cliyia 0 LDPE (5 ae (e 8pmnse Glie AGS 60 Jaie (9) SN ek
e ol A 32y AAUSI oy ay)ig eaaly alidl Cisiag 30% Lawadl) s A0 Ly 46U o8 o el
60% sl s

364



Tishreen University Journal. Eng. Sciences Series 2014 (4) 221l (36) alaall Lavigl) aslall @ (438 daals dlas

1
}F——‘\Ao.sg
_ 08 8% 0.906
5
2 06 0.637
(5]
£
<
w 04 0.429
0.2
% JSd) Al gialdl iy jad) dsead
0
0 20 40 60 80

RLDPE §yaas ciliyal GBACH i iaie —(9) Jeil
syes (S Dlgde Quid alivia Ge Adlide Gl e Aglall

Gliggay daalal) mibil) i Ly el dolsie cllan dasinl of (9) JSall digd) bl el
ikl (530 ekl (6,7,8,9) JISIY) 8 3)sSaall AGLu) cilipall AST AHE) Ll il o)y Alighall ()
& 28 il o A o liade 13 (LS pall 030 (e Lggle Jseanll (S ) A liall Catidl) #1501 e aad )
S 101 it ZalSe) Taaaly ol Jlaall andll 6 5K clghatl) (335 A0l (ST Cagylay Lajuinnt
agl ) Jiell #1908 daasid) (0.40+0.45)g/cm? dagal)l LaadU Ayl el e ZEESN) o8 Lgd 2 am
Aol (LY 5ale 8BS (e Ayl (0.9 gfom? L) Adlad) A8LSY <l

Impact Strength aiall 444lia

daglial el piia) daglie (o A8 3,8 o lac |y A Clatially Aalal) arall daslia ad aalus
o sl aall Jie Kbl Jlaa) il cant len alual) alaes of [14] alae 58 LS cdSaalinall JlaaY)
)l ) zlings s Drea Coagl) Jie 4S80 Jlaa¥) il iy (s 3 cdSaalinall 45000 cNgeal) il
Apaliall cNpeall 50 cnt il Bla (e ae Aylaally A5k

CHEAY) e (gyannll I s A2y RPELD LSyl aveall daslia aaaty Lalall culy o) e
G0 P Ll Gt o Sa U Al Jlaadl GlSHall s3a cilaine daglia wani b dalgl) Al
L)

dyslall RPELD b (midie cpfi) sl (s e lSpal arall daglia ad of (10) JS2 maasy
Gluhall (e 3aal) ce Aagill oda UaE L gomall f Il A 52l (adlin A0k sl addll 5 e
s Bl i Lo ity Lege cale JS30 ALY dse o aslae s LSy 48 Aaligia g [15] dumasal
cadeall dajlia

Aea¥) e s ula) A 8 LginaS sl e 2L dlsall Cali [14] Griffith £k s
Ghlie 0 S50 (A€l —18ka ) Leelsl Cdla) o clpenll Jand laysn lly ¢ Jledl) mind) 3
A alaat Lasie oy ) Al Glaliall Ssal) daslie a5 dgas (e il Aisne

@paall W) dus ANy RPELD cl€yd paall daglie Lun st (10) JS&0 maas
Ge ddlle s o dlall Gl Lepas paall daslid ded aal o Badle s LS (idl 335 )

365



sthias (gyun ¢ Hgale  (cuidll il /A Gamitie o) sl ) ClSie (e daiead) #1550 A — ALl Galal

Aalud) 113 b ol dmry cgpnimall Il G 33l adeall Aagliar aliad) Laadl Cua catidlsyag
Fala a3l A8l ¢ elad) Baled Catally Canda sl 8y (alidd) a5 ) ccadidl) 8y 30 aland
Al Al ) 3 lal i e (e st ) I

25
o(KJim2)

20 ‘Q“
15

13.3
10 10.12 898
'\‘\‘ 7.91
5
QA B g A
0 T T T
0 20 40 60 80

Al 191 s panl) (el Ay ANy RLDPE il yal Aasall alga) i (iaia —(10) Jal)

35 oms RPELD (igsme o clipall sbaly dualall ool e clially af b i of o
Gongs aial) 3000 Cilinia aled Lo 53 yaall Cadls dyglise Jaiall slely g aall Jomd dolee cuppal caiiall
) Clise slad (8 Guilas (e

daglll ) azidll 55050 20% Lol wie 20.43 KI/M? (e aaall doglie (mlias) (10) JSE) muasy
Ay Clpe 3 laiey (mlessl of 60% dasil) xe 7.91 KJ/m?

Al dane 5 e Uiy jeant ol ) gy Ganl) 13 b Ll g0 oala@V) Cangll jaay
5as el e AL Taa 5308 Ml AT (Ailsdie — Alanigia — Alsha ) clille il Auhyy U Uy (ggnall
Laiall

G Ag paad) LS Hall arall daglia it 3 (gpamall Il e ana 32l adf (11) JS&
o LSy eChinad 38 Ag paall LS pall panall Gaglia () Alanssie slagd 3 gme 70l aladin) die 4l Laadls
v 11.21 KJ/m? @l adal 20 % At 2ie 20.57 KI/M? e caaiss) 8 avall slea) ad of ol

sy 2 ey yral 5 60% Al

366



Tishreen University Journal. Eng. Sciences Series 2014 (4) 221l (36) alaall Lavigl) aslall @ (438 daals dlas

25

o(KIM2) 2057 0 oo

20 *>=——¢-.
\0\18.2
15
11.21

10
5
aaall A glal) Qddl) Gl ja Al
0 T T T
0 20 40 60 80

paall Aaugie cliga — ggdandl L s ANy LDPE ciliSyal dadall slga) ki iate —(11) Jel

95 o Ayslall Gl€all anal) Gaglia ad ae Ll adeall dasliey pualy (st dagilll s34 XS5
cgseand) 2 Il Lpndanad) Aalisal) (mlets) A Gl saled Ladaall 55080 cpunil 138 8 Caall 3ny5 ccaidl)
oal) s Ly 430 35 aaal) Aangie lille alasinl die aaeal) doslie o of Laad (11) IS8 jelays LS
Aagill oda i (Says «18.2 KI/M? s adiall dagliay juia (alids) Sigaa Lely o) (Ll 30%
40% ol 3ay 4 Ladls LS ciaall s i Juadl IS8 calaally byl e el sale 308 1ol
60% dpall xe 11.21 KJ/m? mpail desall slga) s Sy zaals (aliad) daaay

0o g5l 13 Jiad o) dglaad BN Al o ek g cAgindall Aalil (e Aals ) oda el
O (gguanl) Il aaa 30l Ay canall dogliad sam ad o Aliladl a0 40% s Josd AL 3L
dassie Gl aladiul die &5 cpa 3 10.12KI/M? ais 505 40% aladind die als A avall o8
idassie Gl aladiuly aaall deslia cpad el Al dagill oda Lpeal o6 ls e . 18.2 KU/m? aaall
odall Aaglie o aaal) 5 cliia 580 Ay W ol 13¢5 caaall

eals s WSy dlsh ds clipa e dglall Glpall anall slga) s Jade (12) JSal) ek
Gt 5alj paeall dlgaly aleds) Badl Cua il Gliaiall Gilae anall dlga) iaidl aladl Solul) o
caai 40% Al dicy 31.26 KIMZads 20% dpadll vie alea)) 3 dad oy cgsuand) I
Cligga aladin) de gl cadt 5 aladiu) Al L) Qe vie aaall dea) e ST S 18.24KJ/m?
Aol Aalidl (mliad) g Aeatind) Gulul) sale Cadis 8508 (pund (ge Aafill oda 555 canall dlaugie
Lgsanll L) el

367



sthias (gyun ¢ Hgale  (cuidll il /A Gamitie o) sl ) ClSie (e daiead) #1550 A — ALl Galal

3 (KJ/m2)
o m
30 A 31.26

25 51 r
25 | —A— sk il
20
18.24
15 \‘\

s SR,

10
5
A ghal) uiAll el Ja Al
0 T T T
0 20 40 60 80

Wigh cliyia — goand Al Luud ANy LDPE Gl jal dasal) slga) il Aada —(12) Jeid)

Al Qi ) alsal) e3ed Alle iy ol A ede s Appadsdl Bl sda dlee Chags
lga) af G Ao Alie el e AS0lSe — 480 Gald o Jsandl e Sledll isall dpalaiy)
e e dyglall cl€pall agan all oda Jumdl oy ipliie ale J<a ailll G 5 60% il die sl
caiiall 350 L) 5ol e Aylaally aaall dlangie 58S Gl I gpune

3 sale B0 Al & aaall lga) e bl Gailaily 2L ol aaad maalll 5 (s Caag
dea) L ginie (13) S8 Jeday paall daslia o (Alishr ddavsio — yual ) dalide dflsde slad
Mgals € Gual Sigan JSAN e aly g8 LSy Adlpdall Clial) ld ol f ) G AV derall
vie s Ll Laadl cpa 352,28 KJ/mM? slgal) 13a dad cialy s 20% Latiiall ol die aauall
Bl ae Aliadly Al s3ag 14.54 KJ/m? Zadll 60% dwad) 2icy 24.75 KI/m? Legll 40% )
A gially ALkl lpiall sailell adll (e ST cAaL)

60

o(KJ/m2)

50 W 52.38

40

32.33

30 2475
20 2.69
w1454

10
A gdial) il i ja Al
0 T T T
0 20 40 60 80

Lilgde cliyia — goanl) (Al Ao Y4y LDPE ciliSyal aval) slga) il Aada —(13) Jed)

Gsllaall G813 e Cadl iy ) Judll Jladl o ol s vl cillas) 2l ek
Ol ccligall oda IS5 Calidl Lge gsne 1l 20% Apaill s oy carall daslie Gilatiae o Jpanl)

368



Tishreen University Journal. Eng. Sciences Series 2014 (4) 2320l (36) alaall davigl) aslall @ ()8 daals o

P e Ghail¥lag s Grnt o Laily Lkl salall 03 i Al o 050 Y o gy Al Caiis
Al il gl Hsdall (bl — aaddsdll de peme S ddayly lse aladiiuly Culiall Glipal Al Aalladll
sz Lians de senall 03 yualic b)) e

(Short — term water absorption) .Y yuad dualaiay!

celall il daiiad) clinll Aagliad ape ani el G Byl sad elall dpalaie) dul g
DY) Caly UEAIS Badina Ay e liall GLEAY) o (gyad ) Dappuad) LY e JLERY) 138 iy
J13] laal) o3l Al chlaay) gaalK Leliall Claall Aalal) Ll il claalsall 8
3e)8 aag (Thickness Swelling) dSlewll 4 Jealaldl )3l o WY Gald ae sale LAY s 3805
LEaY) o3l AladY L Jganll dlaiaall e ) )

teb b Jaadl (14,15,16,17,18,19,20,21)&5&31\ e

Zant 30l Apalatdl Ayl Al i ey Aslldl lSall lgas Al oLl 5, 2a) - ]
slally yaall (40 Balss (Il

Loalaia¥) late a5 ey AL solal) dans 3l el alad duda illg alatl) 3yadll alids) — 2
gyanll ¢ Ml 4 525

Rl sty 51 asmgeal) 25K e bl oLl sl Anad) sl 8l LS Hal s — 3
Cdall oLl pe A3 lie llal) o Lall dpaliaia)

Gl plall udidl) 3 a5 cilie Apaliatial W ool s
7 Wiclu 24 m
s miell 48
5 n
7
4 B
1, u
X
2 n
Y 1 }
o | mim ‘
20% 30% 40% 50% 60%
%o cadd) 3 25 A

) 5,91 A LYy RLDPE (1a daiias cilisd quinll ¢ Lally dpnaluaiad) isia —(14) Jil)

lad) plall udidl) 5 53 98 il Apnaliaial " ool
miele 24 3

Aclu 48 2

% duabuaia¥
o P N W AN 0o N

O

20% 30% 40% 50% 60%
%o Al 53 gy A

) 835 Lpasd A9 RLDPE ¢y daiian cilil gellall ¢ Lally Apualiaiay) jjaia —(15) Joil)

369



sthias (gyun ¢ Hgale  (cuidll il /A Gamitie o) sl ) ClSie (e daiead) #1550 A — ALl Galal

LS gl f ) i alagl DAL Apaliaial)) sy zaals (il Casoa dpaliaial] il ek

slag dall oLl 3 aaal) dlaugie Cliia aladinl die dagpud) dpalaiad) 3 (16,17) GlSEL cuw s

L dpaliate¥l5las Cum 60% Aol vie Al Slgine als dnaliaia¥) od of masls 58 LSy ¢ al

ool Bl sl a8l o ) peds Aaill sda () celll jed delu 48 sdclu 24 e () 2 40%

dagill oda Gullaiiy cggmnall £ Il Cilipa 38Ky 2 U Glulall st e 5yl ellici Yy dama RPELD

Al Ale aw e Agslad) lSpall dgat dadall daglial af jral o ekl @A) aaall daglie jladl as
(gsuanl

50
Glrd) plall Ao giall il ) cilie Lpaluaial B el
40 | WAcls 24 oy
dels 48
§ 30 —
e 20 —
i el [ | mill ' i
0 |
20% 30% 40% 50% 60%
%o Aaa gial) i Jad) dpaa

40w Ay RLDPE (10 dadias cilind ial) plally dualaiad) jlaia —(16) Jsil)
axal) dagia cliyia — gyand) A

30 % WCT TR =
GJLA.“ slall ddau giall Gl Jall Clie dualaial B el
25 Hicls 24 o
el 48
73 20 —
108 —
N
10 —
5 |
0 | ‘ ‘ ‘
20% 30% 40% 50% 60%
%o A giall ciliy Jad) dpad

4 A1 RLDPE (50 dxiuae cilisd gllall s lally Aguabiaia¥) ltia —(17)
paall Agia ciliyja — g ganl) ¢l

LS Lanall 308 dd @l e dggla alie e dagpad) dpalaia) ciluld eyl alie JSa

Lo als el 48 5pe amy llally dal) oLl dpalsia¥) bawgia of (18,19) (Sl o peualy 5

oandl () A AV dpaliaia¥) o i (20,21) oulSall jedayy WS il sale 60% dwaill 16%
Aglgde Aahie aaal ) Quid clyiay Jied)

370



Tishreen University Journal. Eng. Sciences Series 2014 (4) 2320l (36) alaall davigl) aslall @ ()8 daals o

Qi) plall AL ghal) ey jal) clie dualiaial
B pfelu

18 Hiclu 24 x
16
14
12
10

Wicls 48 2

% Aualaiay)
©

~ o

o | s
20% 30% 40% 50% 60%
Y shl) i 3o A

4 ANy RLDPE (ya Aaiuas cilial gilal) s lally dpnaliaiad) sk —(18) Jei
sk clija — gl W)

s llad) plall AL ghal) ciliy sadl cilise Apaliaial m ol
16 Wicls 24
14 W icls 48
7 12
{ 10
3 s
X 6
4
2 -+
|
20% 30% 40% 50% 60%
YAl skl iy jad) Apsd

2..\.....5 a-wé-.l RLDPE (1 Ariaa Gliad @Ld‘ s lally a,.ml.aaln‘i\ Jlada —(19) Jeal

shusll el s EGim 60% Al 4l Jisd dpalaiol af Sl KED e snls a0 LS
el el e deln 24 e an bl Qi s Wl cplangl) 8 31% dpalaioll

Gl slall 4 gdind) iy Jad) clie daluatial
W ofiels 2
40
W iclu 24
W iely 48
30
]
3‘ 20
3
10
| mn wlll
20% 30% 40% 50% 60%
o Audl gedial) iy Jad) Al

4 ANy RLDPE ¢ys Aaiuas cilial gilal) s lally dpnaliaiad) sk —(20) JS)
Lilgde il — godand) )

371



sthias (gyun ¢ Hgale  (cuidll il /A Gamitie o) sl ) ClSie (e daiead) #1550 A — ALl Galal

el plall 4l gl ciliy ol clise Aualuaial
40 W iel 2y
W icls 24

30 icls 48
]
3 2 —
3

10 —

0 m ‘ . '
20% 30% 40% 50% 60%
%o Al paiad) ciliy Jad) dpd

L3i UY3 RLDPE (ya daiian cilial mllal) s lally dpalaiay) jlaia —(21) Jiill
Lilgde i — ggdand) )

:luagilly claliituy)

Jsaanll Say Al Lo liall #1591 e aoulsl) Caglall (sae ciligal) 4811 2SI Sl 3l el — 1
oalsl) (e prmal A5 JE g yday L yraaat o3 a3 Cilial) 238 28S o Liale 136 LSl 03 (e Lgle
48N 3 ALE) ) (0.40 + 0.45)g/ cm® 4SSl il Aagal) e g pa LAl sl i 41K
.(1.066 + 0.89)g/ cm®

A i W Gliia anag alagd 5ol Cruaiy goaanl) £ el A 53l adall dills il 2
Il el dabid) (ealeds) dan (el salal Adlanl) 508l) Cpat Cus dine

g 4l ny 12 saladly goazmnll fILall Ay sadd) () (e IS B2l Apaaliaia¥) A 2235 =3
Aok By 8 2160 e aladiud die gsumal) £ I 85l ala )y ol i3 ~Y) e GISRY) a8 sl

S Aalall gasas galsiy elia is Zlll e Jsanl) Lala) o Liay) il ey il — 4
Gl 8 Aaatisal) ofsall duse Cilallas ¢)ya)

i) Jamy AL 3alall ana S ofy ediline alaaly usial) clles aladi) 38 Auhall ek — 5

43 sl Al (bt 53

372



Tishreen University Journal. Eng. Sciences Series 2014 (4) 221l (36) alaall Lavigl) aslall @ (438 daals dlas

F YN

1- J. JAMES , ANDREJ. M. KRYSIK,POO CHOW -Composite Panels with Biofiber or
Office Wastepaper Bonded with Thermoplastic and/or Thermosetting- United States
Department of Agriculture — Forest Products Laboratory — Research Note-EPL-RN-
0294 — 2004

2— SAMSON .AYELE .BEKALO, HANS .WOLF .REINHARDT - Fiber of Coffee and
Husk and Hulls for Production of Particleboard - Materials and Structure (2010)43,
1049-1060

3- E. EHUEB, I" .bBJIbCKOBA — /[bPBECHO-3HAHHUE- 3EMU3IAT- COOU-1989 —
336

4— AZADEH. KIAEIFAR, MOHSEN. SAFFARI, BEHZAD. KORD -Comparative
Investigation on The Mechanical Properties of Wood Plastic Composites Made of
Virgin and Recycled Plastics — World Applied Sciences Journal — 2011,14(5),735-
738

5- BLEZKILA.K, REIHMANE .S, J. GASSAN - Thermoplastics reinforced with wood
fillers - A literature review, Polymer-Plastics Technology and Engineering,
1998,37:451-468

6 —YONG.LEI, QINHLIN.WU, FEI. YAO, YANJUN. XU - Preparation and properties of
recycled HDPE/natural fiber composites”,2007

7— ATUANYA.C.U, IBHADODE.A.O.A, IGBOANUGO.A.C — Potential of Using
Recycled Low Density Polyethylene in Wood Composite Board — Tribolgy in
industry,2011, volume 33, No;1, 11-17

8- POO. CHOW, CHARLIE. T. BOWERS, JOHN.A.YOUNGQUIST, JIM.H.MUEH]I,
ANDREZEJ.M.KRZYSIK — Fasteners Resistance of Non-Woven and Melt-Blended
Composite Made From Cornstalk Fibers and Recycled Plastic - International Wood
and Natural Fiber Composites Symposium  April  10-11, 2002 in
Kassel/Germany

9 -MENGEL.OGLU.FAITH, KARAKUS KADIR - Some Properties of Eucalyptus Wood
Flour Filled Recycled High Density Polyethylene Polymer -Composites - Turk J
Agric, 2008, 32, 537-546

10- NWIGBO. SOLOMON, C.U.ATUANYA - Evaluation of the Mechanical Properties
of Recycled Polyethylene / Iroko wood Saw Dust Particulate Composite -

J. Basic. Appl. Sci. Res,2011, 1(12)2806-2810

11- IDRIS.U.D, AIGBODION.V.S, ATUANYA.C.U, ABDULL AHI. J- Eco-Friendly
Water Melon Peels Alternative to Wood — Based Particleboard Composite —
Tribology in Industry —2011 Volume 33,N;4,173-181

12— ABDOLLAH.NAJAFI -Lignocelluloses Filler / Recycled HDPE Composites Filler
Type on Physical and Flexural Properties-

13— SUCHSLAND. O, WOODSON. G. E — Fiberboard Manufacturing in the United
State, Agric-Handbook 640

14— T KAVIUIP- A3PVIIIHUE I[IOJIMMEPOB — W3nartenbctBoMupa — MOCKBA,
1981,440

15— B. I1. COJIOMKO — HAIIOJIHEHHBIE KPUCTAJIVI3VIOU[UECA T1OJIMEPHI —
KHMEB — HAYKOBA JIYMKA- 1980,264

373



