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1 - Wood Plastic Composites
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3-High Density Poly Ethylene

\Al

S bt Pl Ll o ST Gla e (Sl
S JeSaka Gl S Sl Sl Sse w
oS Ll s pdidlse Ol Sl el SO L
A Gl Ot 3 (8) Al e Cwessl slaes S
OH o355 S oz o LSy 65 _Semal dy syl J 55050
IS Sl ol S50 S 5 a8 8 15 00 co
5 Vsaze 5 50 (S5l 5508 & Sl el s e
V) 355 o ol B8 sl a5 VU Y s sles

S ol sbaliglp odss Lolas! sl 5l eslid
AU ek () Sl g S glaeaslb o
s WSl R S o8 Sl S oS
553 Samil b laoy S 00 (S8 5 Sl
Celo Yorr (b s easl b cnl (sos plss L3 slse !
Ky e Lol (Saslpn o wls 0L b S55l5e
23 Sl s Sasles b s ssd e Sl s
S SRSl e Al e il 4 S o
Al e i ol ol el Yo s
SLS 5 S ISE @ e oS ol (28 O puldS]
7Sk Sl 5 el 6,58 55 058 LS,
O 0L dde sl S el LOsSds «
(0) 55 o Sy

5 ol b sLacilo a8 Wil olis Sl
sl sl S S Ssslea 5l aluss,
D ot b imed S e S S e 2V S
SIS A asiie ol =S S3lea 3l e o35l 3
el S50 8IS L 4 e 3 OB
L5 i 2l S 0l Zenlee

1-Chromophric Paraquinone
2-Hydroquinone



N

L oo W0 C ol sl il slos 5 700 555 s
033150 Sl 52 Jo S laes S LSS Ol 28
t_ga,\_;z@ﬂ_:jgtj_wluux S odd asis
A Sl gl b Soilen 3l el Y ovY
Elrepho 2000 Cw:&) oKaws 51 Ky Lroinn 80
588 AL Olps 45 eslisal CIELAB' S5 0t
sl b sa L g 5 adsl Ol slis 51 AD
YOr 5ldny (K85 i) AE Olss 25 Jpe b Sl eslizal |

A desles sl Yoo

AE, = (AL* + Ad® + AD?)?

A (6 S el A sed aw Jilu> (L) i,

oK s jlesle L FTIR s b
L (b plil EQUINOX 55 (Bruker) (s o 53 5 5o
slaci b 5JUT 5 odd Cans IS (265 o 8ol
4 ped el Jld (sloos S Ll 5> Slelblig Lol

..Llsjf V'Mfe

S 1S Az g Sy
Yero Y00 3l aw 5 Ssjlsn ) g8 s ol
oSt s T by e Saile el
bl s A et b5 at ¥ s Wl bl
Shas Salsa 5 L3 ol sdd onls QLAY 5 Jadr s
S Ay s W g5 Ol Rl B Sl O gDl
sk @ U5 o Sl s s e (0 Sle) dals gl

J‘JJ‘JE&MJJJJJ}&\JM[?-Q‘J:JJW

! _ Comission International Emission
2 -Brightness

3 - Yellowness

Voaled (Yo .Xlecﬁ)bg‘ .'X.'F\S}sfa_,;: f-"LF Ol LM}:

o oz akzal 5 odd alzal O s 5,1 IRGAFOS168
Ol ST 5T s G 3 45 W o 4203 33 43 plS
sl e 035 /) o300 (645 5 IRGAFOS168
352 OlkenS1 5T 6 S5 wis 5 A 025581 oy

At byl 5 AT Ll s Lawss
i Jsle IS i 035 MY 5 g a0V 5 LSl
oSS L (MAPP) oy o sl Slle oS
2ol ol S S5l as oS 55
el tadie ¥ o3l 4 ol ey laass ol
A eslizal OF 51 mlaws S 55 s

i s ) e Jol e
o FAYQ) Lo e e 53 O et Dl g 5 -
OldanST T 055580 5 (s 3, i 035 ol
Celw Yor 5 Ssslsa 5l L3 Saslsm Ol ode -
Ak 0)53) el Yo 5 (ol ol S0, 53) (Sa5lsm

Sl Ky Sobe Gl b gl sSU

LY sy cass el gl a8 4 sl e
5o 5 O gl mlav g anl 3 (0 4 )
FETE W DR WV S OVIENE B KW e
3y nSe a5l 05 ) Laaiss el azndls

Atlas Xenon Test Beta LM o8xs S350 58 I 5
ASTM sl b .as oslewWeatherometer
5l 4 akB V1Y Juls (Ssjlse o 5 D2565
50Lapen syba O (6ol 555 4ids VA 0T JUSs &
Err Yo zae dyb e 810 wm? S oas
o dnl )50 s &S alsh s by s Ol il



e DS 5T 5 O e isl G s p

\%3

.j;}‘ﬁ ML&Y"' "Yo' }‘J&."ngjcM d\.ajl.e.;)a L&b."aa' 63)}3&3) ﬁbvbﬁ—\d‘g-"?

Sl csle Peve jluw Sl colu YO0l un Sl il o ol ke
S35 59 S35 595 S5 Ty sl £
Vv/0q VA/+A VY/AA av/ot g0/ Y4/ Jals
VY VY/¥o Yo/AL /vy TA/YO vo/\Y el
VY/VA VY Vve/ov ¢/ YA/to ALV ONeST 5T ol o alizd
\Y/1o vy/it WY ov £V YA OlenS1

‘

BTN vf;j(}a Bl L}.._a 4 S ($3,) Olpe JJLu 03 53 S \.L:.; el 58! ) Q\}:.a 05/5)'\}.& Obey sl b

sl 03 S Uﬁ ums

So3len colu Youn 5 Y00 5l dm 5 b5 ccilien (slaless s i gad bF 5 a% (¥ uslie Y g

Sailen sl Yorr 5l a Sl el YO 5l s Sailen 5l S by e
B o A* B* o Ax B* o* A* Sl g
V/E —/VY aV/vyY 0/0Y \/AY AV/YY YA/O o/Y Ve/A dals
v/ —+/Vo V/ve V/Y /v AVY Y/ Y LYY vy ol alwl
VATl =V VAY A VA AVA VAT g VE0E OS] T ol en sddekind
VA A EAVAY V/YY YA AE/Y 14/ 0/Y Ye/A Ql.k.:,.,,SlJ'dT

DS 56 L7 Ol s Ll pendladeSTml Goe ol S
U8 4 5e0 4 Sl Oloy CBIST 53,8 bF s A% L
Asls/ halS Sa5lsa )l
Ol Laaldl Lo as asis Ab (g ,Se3lul L
ULl el Gl Ml Rl e ol (S35l
Sos ol p s Ehe 55 per SLS 5 el
B PURCIEPLIE PRI R U PR
I R e I T L RSP
Jole Olse a2 S S, oS5 s 6,5
355 Sl e 4 A 38 sk eyl Koo

2 - Photobleaching

CiS L el | sy, Sl S L gla, g

G e Sl sl r ALY 58 g Jall Saslsa Ol
S8 (Laes L;Ju w e Ol sl» —AL =33
bt gos Ll 5ty 5 ok bzl ladisai (S35l 5
LY Ol oyt OlianST 5T b ool jan ol algzud
Glls Olanst 21 sl 5 dals ek 5 Lzils
cele Yoo Sl dw Jy Lns elie LY Ol
o OleeST BT L ol e ol altal €503 S35l en
53 sddalinl €sed O3 A 5 &S o 1y 1 LY 05
Sy |y sy eS 52,5 o 13 ald 4 pal i

35 b8 it Ol e e ol OlS| BT gl

1 - Lightness



vo

BERCIN VRN 1 U VL RV KV S ] P SN PN W
o35 O Gl ol oSl sl 36 oy, S
Al ol cdale 5l 2l el (See Sl ol Lol
L cel 1Y VL glackle s el ol 15
35 o O genl eS|
s—Aa) ol i Of cdle 5 anl 2 55 Aa
S35 G 3l S Sl e pl 4 S n —AD
iy il el o game 5 ol sl azalS & ya

(Xl

Voaled (Yo .Xlecﬁ)bg‘ .'X.'F\S}sfa_,;: f-"LF Ol LM}:

s 4 55 L5 e (Saslen Oles SRl L ol es
Aol S Bl eSSl @ 0sSLL glees S
EYSNERTST TS SPRULE
Lf.,)ﬂ:;u Ol e aS Ui Q\deaY' dodr © a5 L
dals gladised 53 Saslea sl Yoo 5l A (AE)
Voo Sl bl sy i aen 5l Oled 0 sladi a0
LS“)\J ‘Uj—&—’ DLl b Li.;) ‘)'.1'2"3 wf«:.u C.A-GLA
Aas 5 dald €5 53,0 51 day 5 2dls Ol s

= o Ol 5T b ool ern oddalanl e 3

Sailea celu Yoo Y00 5l dm bk goi K gudd palie -1 J g

;;jlﬁ Sl Yoo 5l dmy

j;jb& cele Yo 5l ae

Ol Ode
AE Ab  Aa AL AE  Ab_ “Aa AL e £
ve SAVANEES Y25 (R VXN RV SR | /AR S /A Vo/re dals
VAY  SAAY —AA WY Vo/Y -A/4 -Y/81 Y/ RN
AATAA SRSV VAR T Vi SR ¢/ A v/ - /e OldenS1 5T ol o oaliz
Yi/AL A A7A S Y/ NN R/ A v A Y/t Oldeust i
Yoo 5 cela YO Cue 4 oS glaass & gl P b

b 5o Loy 4 S 15 Sajls o&ies 0y, csla
lraised 5 ol O dald e by S 4 FTIR
www‘&ﬁQ)yL@jé‘j);Jj‘ﬁ@ﬁé
oled gl el G slgids anslie L s
Sloda—e Ol Celu Yooy Ole a5 033l 8 glad gl
S S o OlsS o gy opl 31 sdalin LSS s
03573 5 O szl Lajlod 5l S n 4 s
S Ik s oda e Saslea W s (OS5l

(Y JK5) ol a2l (s

plosil 3l Oliebsl 5 ae e s 3T FTIR id

S ol a5 w5l b s O sedlnd
Mls il S FTIR cab ol ool V IS5 s 0
436 01 b 31 O edlatal CoaS o 5 Sl AS
JSi 3 a8 55 b Ol sls Slsl b ey Slisle
ol B S O gedhzad Aol B s Cl et
Jol= 45 (WElem™) g S slaes, S by
ool 8l sl e (CH3-CO) il (sla 05 8 il
Sy s 3,51 O gzl Hleg plowil SSLIS 5 axils

Mb& oalaul



e DS 5T 5 O e isl G s p Al

AA
X - Ly V3w .
— Ll RS
AY
E)
v )
w2
KA
Ky
K
Y \A [ V¢ \Y \ A
EM ) agesue
dald K ol 4\.1,;..»‘ 6%}% aé,&FTIR hﬂ.;.b —\JS..%
2000 h
AT
S T sl
. — i bzl
S alﬁ#o\_fl‘_&i]l!n]‘l..hmu__'wl
“'q]- - WL | R P
2
CF
.
Py, AL ey
T
¥ Yo ¥ Y

i
cm gy Jb

el Yoy Ode woes)ler slad el ch.«jl okl 4 FT-IR glacid -¥ |3

3 4.:....,.3\)3 Q‘M\&TGMW‘@J?Q)M )’\ J&l}%bmd\s\ﬂﬁun &b) 4> 9 Q—i‘l-.’

:ywﬁjb)\wwﬁcuw (.AK{LA@)A.ZO_:“\ r‘.a:cb.wj‘ Sraskae /Y s



\a%

RE S

(i)

Vil (Yo Jl?c&ﬁ‘ .'X.'F\S}sfa_,;: f_,.\.ﬁ Sl ZAM}.:

2000 h depth

e 1 Ly d e aeds ad =l

|
M _>ge d4s

el Yoo Sode 4 035150 (slad gad gedans 51 (5 facks +/Y Ges 5l 0dd g5 FT-IR glacid ¥ JS

Sl sl LIS, cpl sy o OlS| sl 2 s e W sl Gladiosl, S ol

0 0SS L ol an 5 oles 4 O gl pland Come y Sl g v b il oandl 555

Lad U,Z.ALS \) L;J)UA .)j.b e .Lu\j_?& c)'U.;\ &.: L5‘°ﬂ>"') LSLG";"‘S‘) LS)J":"::' J.ALPJ JJ))L;& ‘-)-:n-:-: e

i

()

(UK 3t LS e oK) o B alS s Sailee

250 h
AT
""""" wald
-7 A
T NI
el =1 Ly d e st al ol
R T
“ A
LI
e e
n T I T
Fooo B T T Teo A Y B

\
em ' zsa Job
Cole YO Sde 4 03l ga (slad 9ol 5 el 4 FT-IR slacid ¢ IS5



e DS 5T 5 O e isl G s p

Yo day s Gas 3 oS o 5 S e B g )

55 6,8 s Saile col

solaiwl 090 2olo

- Chang, T. (2001). Comparisons of the photostability of
esterified wood. Polymer Degradation and
Stability, Volume 71, Issue 2, Pages 261-266

- Cibulkova Z., Simon P., Lehocky P. and Balko J.,
(2005). Antioxidant Activity of p-
Phenylenediamines Studied By DSC, Polymer
Degradation And Stability, Vol 87, Issue479-486.

- DUNNINGHAME. A. ; PLACKETTD. V. ;
SINGH A. P. (1992). Weathering of chemically
modified wood. Natural weathering of acetylated
radiata pine. Holz. vol. 50, nol1, pp. 429-432

- Larsson, P.B., 1998. Acetylation of solid wood. Ph.D.
thesis: Chalmers university of technology: Gotebory,
Sweeden.

- Muasher M. and Sain M, (May 2005). The Efficacy Of
Photostabilizers On The Color Chenge Of Wood
Filled Plastic Composites, Polymer Degradation
And Stability, Vol 91, Issue$5, , Pages1156-1165.

- Rowell, RM., 1975. Chemical modification of wood
advantages and disadvantages, proceedings Am.
Wood Preservers Association, 1-10.

- Rowell, R.M., 2006. Chemical modification of wood
for improved adhesion in composites, USDA forest
service, Forest Products Laboratory, Madison,
Wisconsin.

- Stark M. Nicole (2003). Photodegradation and

Photostabilization Of Weathered ~Flour Filled
Polyethylene Composites, Michigan Technological
University, (217).

- Stark N.M. and L.M. Matuana, (2003). Ultraviolet
weathering of photostabilized < wood-flour-filled
high-density-polyethylene composites, ] Appl Polym
Sci 90 (10), pp#2609-2617

VA

e slacalb cele Yoo 5l uwe
asia S5 53 oS lailes 5 (8 S5 el anlia
OMeS1 5T Sl i sad 3 S 4 by je i o
S e S 4 Lire ol o idls (g i o aan S
5 kil 6es O 3 e el olle 3L @ ges cpl 3
oS 5 L,S e o3 OlaST 1T gl akaul 4 ge
Ol o gy 13 slos O3y dals & 5ad |y (280 Ol e
el OlnS1 BT 5 Sde 0B S 53 &S 25 S am
Sl 2l 3 ST D) Dl Do dpe 4 S
A Bsd Opeathitad byl s s c Bl () 5
Bk Wly Sge (W& Bis s adls
Shoeslial & 88 amd Olg e SIS sk
) s Sde sb S 55 Wlg o les 4 OlaS]
SalS Sty o 03 Dl Oab e 4 Sl
Lemed 5 a3l Cte 36 Sde ks Ll das
S5 SIS by 1y s 351 053 52K o S
Sl 1 (S35la 358 Ges 535 oS T SISl
olis (Yeo)) T. Chang O seedasl U oadaly 55 e
5 S5 ek Gl Csl o Dpedlanl S b
() asde o8 Rl Rlr e 3
Lsls olis (144Y) i1, 5 Dunningham yooces
doal G iS5, 5 (Saslee 5l b b s &S
Ol Slad 055 Goimsd 55 (V) 55 Wy Jlals



79 Iranian Journal of Wood and Paper Science Research Vol. 25 No. (1), 2010

The Investigation of Acetylation and Anti-Oxidant Effect on Weathering of wood
Plastic Composites By Means of FTIR and Color Metry (Color measurement)

Darabi, P.*', Abdolzadeh, H.?, karimi, A.N.%,
Mirshokraie, A.* and Doosthoseini, K.

1*- Corresponding author, Ph.D., Wood and paper science & Technology, Natural Resources Faculty, University of Tehran, Iran,
Email: pievand@yahoo.com

2-M.Sc., Wood and paper science & Technology, Natural Resources Faculty, University of Tehran, Iran

3- Professor, Wood and paper science & Technology, Natural Resources Faculty, University of Tehran, Iran

4-Professor, Science Faculty, Payamenoor University, Iran

5-Professor, Wood and paper science & Technology, Natural Resources Faculty, University of Tehran, Iran

Received: Jan. 2009 Accepted: May, 2010

Abstract

In this study capability of acetylated poplar flour in‘manufacture of high density poly
ethylene composite which expose to accelerated weathering, was investigated. The acetylation
degrees at medium and zero (control) levels, use of anti- oxidant and duration of weathering
were considered as variables and their effects on discoloration and photodegradation of WPC
were investigated. To determine treatments influence on changes and color fade resulting from
weathering, samples were tested after o, 250, 2000 hours of weathering. The results indicated
that application of acetylated wood flour in _WPC. can reduce about 25% of weathering
discoloration in short time and about 17% in/ong time. Also it shows that as exposed time of
weathering increase Anti oxidant loss its effect. Although in short time it can reduce 12% of
weathering color changes. FTIR results show that after 2000 h of weathering all peaks samples
had same decrease which mean none of the treatments were useful. But Anti oxidant can reduce
depth of weathering.

Key words: Wood Plastic Composites, High Density Poly Ethylene/ Wood flour, Acetylation,
Anti- Oxidant, Weathering and Discoloration



