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Influences of poplar fibers acetylation on mechanical properties of medium density fiberboard(MDF)

By:R. Hadjihassani.,Senior Expert of Wood and Paper Science, Research Institute of Forests and Rangelands.,B.
Mohebby .,Scientific Member, Tarbiat Modaress University .,A. Kargarfard.,Scientific Member, Research Institute of
Forests and Rangelands .

In this research the effects of acetylation and press temperature on mechanical properties of medium density fiberboard
(MDF) were investigated. Sample boards were made from acetylated poplar fibers, which were treated with different
weight percent gains (WPGs of 0, 2.22, 15.97, and 19.08%) at two press temperatures (170 & 185). The results were
analyzed based on a complete randomized design (CRD) under a factorial experiment with two factors (WPG & press
temperature).Results showed that the acetylation increased MOR and MOE in MDF. The MOR and MOE properties
were determined as 17.80MPa and 2184.17MPa in the acetylated boards (19.08% WPG)and 17.48MPa and 1793.5MPa
in untreated boards respectively. Internal bond strength (IB) was higher in acetylated boards than in controls. The IB in
the boards, which were made at 185°C press temperature, was determined as 0.44MPa in the acetylated MDF with the
highest WPG (19.08%) and 0.29MPa in the control boards.

Keywords: Acetylation, Press temperature, Medium Density Fiberboard (MDE), Poplar fibers, Modulus of Elasticity

(MOE), Modulus of Rapture (MOR), Internal Bond Strength (IB)
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1- Medium Density Fiberboard (MDF)
2- Acetylation
3-Weight Percent Gains (WPG)
4- Modulus of Rupture
5- Modulus of Elasticity
6- Internal Bonding

oolaiwl 990 2ubeo
1-Deutsches Institiit fir Normung, DIN 68754-1; 1965;

Harte und mittelharter Holzfaserplatten fiir das Bauweseri;
Holzwerkstoffklasse.

2- Gomez-Bueso J., M. Westin, R. Torgilsson, P.O. Olesen
& R. Simonson; 1999a; Composites made from acetylated
lignocellulosic fibers of different origin. Part I: properties of
dry-formed fiberboards; Holz als-und Werkstoff; 57: 433-438.
3- Gomes-Bueso J., M. Westin, R. Torgilsson, P.O. Olesen
& R. Simonson; 1999b; Composites made from acetylated
lignocellulosic fibers of different origin. Part II: The effect of
nonwoven fiber mat composition upon molding ability; Holz
Roh-und Werkstoff; 57: 178-184.

4- Kehr E., S. Schoelzel; 1966; The investigation of pressing
conditions
Product Laboratory, FPL-678.

5- Larsson P.B.; 1998; Acetylation of solid wood: Ph.D.
Chalmers University of Technology;

in the manufacture of particleboard. Forest

thesis; Goteborg;
Sweden: p. 67.

6- Matsuda H.; 1996; Chemical modification of solid wood.
In: D.N.S. Hon (ed.) Chemical modification of lignocellulosic
materials; Marcel Dekker, Inc.; New York, Basel, Hong

Kong: p. 159-183.

e BUIN o S alisiw! 56

10 (Shnz g G gudlsinl Oud Jiiwo 35U gl (SSlo o,.n}T =Y Jeua

(WPG.) ¢y gDt oo

V4/+A VO/RY YIYY o
CIYEAY JFYE- SIYEYE SITEY -
A A B AB

B Sz 5y 6Lo3 9 ¢ygem il s Jiliio 3 (gl xS (yg03T — A Jgo

(WPGY) o gdlsiw] ooy oo sles
Y4/ A VOAY Y/VY o ()
-IYAY. Jf144 “/YYA- “[f-F)
AB AB B AB "
iaant -FOY) AT -IVAR9
A A AB AB e

5bole E3le Lulpdh 4 (sauads  (Sily 45 solaiwl 5550 sl 8
lod 5 guul lazs jgam a5 so (pas (V) Ve XYoo e
Slins! e oo Lol 331 5 08,50 Jelge o tages 3l il (b o VL
B0l b 5 o ol T 1l a5t o
109—=b oo ddgi (1S Ty (o8 Jgamme plgie 4 Sl aul (S
557 g ot A BLIL 51 ol pobo s 5t b 4o Ylazs
Al g aiiS oo ol BLIL 950 jo 1) (gau—ul ases Coles
b yud a0 Colo o ooltwl 0550 BLIN 5,0 50 onile Bl Sl
@0 51 e Sl g ol Sy 5 S0l Lasgie Al
Sl vl iy jeas Jlaas! Lo 4 aS cwl sdds a9 Sl
228 (59; daalleyd o)sl oz i olinil las YL lacai 5o
Ol 3] s ez (23S Ty apme Aol (2ali8I Pizzi s 3.l
Seaadle b o5l oz (S S g ol ey (a5
W (Ll (Soer Gl Js plgor co poy (Vo950

olo bl jl ggo90 e 4 1y (ool ol )0 ool aisle 08

oor sled g o ooz SU oS Akl Sl maghy cnl js

@S Al ) SEe sla T 3l sy 2 oSl b o
Cenglin 9y 5 oyt [l a5 wols Lt o 5| Lol>
Sl 5 S gl aimen ool 4Lbls oS saiyl3él 1 e
Oyl Hloed Dol o l33l S1 5 bvanss a1 Joow
ol slroylgo anils li8l 4y 0 60 g0 o 20158l Lo o
slers S sl @ deiol 5500 Sy S (o Sl Sl
S e Yo ol sloog 510 sail oo hnS's,000
Blo Hgedinl [0 By b s s fuSg 000 ooy ,S
2 o 336 Mas oo 90 ;o sl oal Cugb ) i
Jse Rl 500 (o 5)ls a5 Jieglie o S 55,
S0l b STy 51 0 050 B cando (ial381 a0 anaaswY!

\BMJ

: &
s Gi/g@y//dlﬂﬁ?



WAY ke YA o leis

7-Pizzi A.; 1983; Wood adhesives: Chemistry and
Technology; Marcel Dekker, New York.

8- Plath L.; 1967; Tests on formaldehyde liberation from
particleboard. Part A The influence of pressing time and
temperature on formaldehyde liberation. Holz als Roh und
Werkstoff 25(2): 63-68.

9-Rowell R.M.; 1975; Chemical modification of wood:
Advantages and disadvantages; proceedings Am. Wood
preservers Association:1-10.

10- Rowell R.M., Y. Imamura, S. Kawai & M. Norimoto;
1989; Dimensional stability, decay resistance, and
mechanical properties of veneer-faced low-density
particleboards made from acetylated wood, Wood and Fiber
Science; 21(1): 67-79.

11- Rowell R M. & F.M. Keany; 1991; Fiberboards made
from acetylated baggasse fiber; Wood and Fiber Science;

23(1): 15-22.

12- Rowell R.M., S. Kawai & M. Inoue; 1995; Dimensionally
stabilized, very low density fiberboards; Wood and Fiber
Science; 27(4): 428-436.

13- Rowell R.M.; 2004; Chemical modification; In: Burley
J., Evans J. & Youngquist J.A.: Encyclopedia of Forest
Sciences; Elsevier Ltd., The Boulevard, Langford Lane,
Kidlington, Oxford,: p. 1269-1274.

14- Simonson R. & Roger M. Rowell,; 2000; A new process
for the continuous acetylation of lignoceilulosic fiber. In:
Proceedings of the 5th Pacific Rim bio-basedcomposites
symposium; 2000;-December 10-13; Canberra, Australia.
Canberra, Australia: Department of Forestry, The Australian
National University: 190-196.

15- Usta®M., Z. Serin; 2002; The effects of acetylation
on some properties of medium density fiberboards.The
Fourth European Panel Products Symposium North Wales

Conference, Liandudno UK, The Biocomposites Centre.

Bl 723

Y




