COMPOSITES & MANUFACTURED PRODUCTS

ACETYLATED RUBBERWOOD
FLAKEBOARD RESISTANCE
TO BIO-DETERIORATION

¥.S. Hapi
.G K.T. DARMA
F. FEBRIANTO
E.N. HERLIYTANA

ABSTRACT

Flakehoards made from rubberwood {Heven brasiliensis Muell, Arg. ) and phenol-
formaldehyde resin were used to test for resistance to dry wood termites, subterranean
termites, and fungal attacks. Dried flakes were immersed i acetic anhydride and
subsequently heated at 120°C to give specimens of 7 and 18 weight percent ains.
Control flakeboards were also prepared for companson. Flakeboards were put in the
boxes containing 50 healthy and active dry wood nymphac of Criptaternies como-
cophalis Light for 4 weeks. Nymphae mortality and weight loss were determined for
cach sample. Flakeboards werealso stacked inanarboretum for 12 weeks and protection
level and weight loss of lakeboard caused by Macrrermes sifvres Hagen sitack were
determined. Flakeboards were also innoculuted with Schezopleflum commne for 10
weks and moisture content, weight foss, and modulus of rupture loss of Makebouard
were determined. The resulis showed that the acctylation of the Takes increwsed the
resistance to dry wood termite. subterrancan termite. and fungal attacks, The higher the
acetylation level, the eroater the resistance

mg raelway sleepers, electncal podes,
ael wowndy Bowses, and T oof ther is
Sohzopicffim commmnne. A vinulenee
test owith Schizophutivm commune

I:l'ldl:lric.-m T a Dot of planted rubber
trécs that produce latex tor tires. adhe.
sives, and other products. After a certain
number of years, a rubber tree produces
tow smmallan amaount of Ertex, and the trew
must be replaced with a new one. The
rubberwood s utihzed for firewood.
sawn timber, and also for particleboard
Linfortunately. rubberwood belongs to
the lowest durability class, so it is easily
attacked by fungi. dry wood termites.
and subterrancan termites (4), Parucle-
board made fi rubberwood 15 also
casily attacked by subterrancan termites,
In some houses in the Bogor arca. when
the outer wall wis m from rubber-
wood Mlakeboard, the Wil was attacked
b subterrancan termites in less than 2

showed wenght losses afier some waeks
were |28 percent for jabon wouod ( Aer-
thowcepahanfies cocdameba ), 3000 percen for
rengas wood (Gl renghies), and 19,7
percent Tor ramin wood (Gt fus
baprcnes). Inother research, afier 45
weeks of moculanon, the impact bend-
ang loss was more thare 80 peroent for
pine wood {Pirrs merkise) and 30 per-
cent for Agathis wood (Agathis spp.).
but after 65 wecks. the impact bending
loss increased to reach 30 percent, At 10

percentweight loss causcd by the fungi,
loss in bending strength was 80 percent
for pine wood and 40 percemt for
Apathis wood as compared to the con-
trol

But other researchers have stated that
acciylated flakehoard is more resistant
i fungal attack. Rowell et al. (7) re-
ported that flukeboard made from acety-
Tated Makes above about 16 percent ace-
tyl weight gain showed linke or no
weight loss in Glewplndfem frabern,
Torvmvces pabiserin, and Trameses ver-
steelor fungal wests. These boards also
showed little strength loss during or al-
ter fungal attack . Nilssom et ol (63 found
particleboard made Trom chips sceiv-
fatexd in i hgud phase procedure were
most reststant o white-, brown-, and
soft-rof fungi attack, Funhermore, Im-
marnura f al. (30 reported that particle-
boards made from aeetyluted pine or
birch chips using mclamine-urca-for-
misldehyde resn were resistant to attack
by brown- and white-rot fungi i purc
simgle-culiure tests,

The purpose of this rescarch was 1o
study acetylated rubberwood flake-
board resistance to dry wood tenmite
(Crprotermes cvmocephalus Light),
subterrancan termite ( Mesciireimes
gihms Hagen), and white-rot {Sehizo-
pirvilvene commne) attacks

Yodrs,

Martawijaya et al. (51 mentioned that
ameng 4 imvestigated fungi species,
there were 3 destructive fungi destroy-
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METHODS
FLAKEBOARD SAMPLES

The wood species used was rubber-
wood (Heven brasiliensis Muell. Arg.)
from a rubber tree plantation in Suk-
abumi, West Java. The logs were cut to
be flakes with a drum-flaker. The flakes
were put through a 9-mm by 9-mm
sieve and screened with a 2-mm by
2-mm sicve.

The flakes were dricd o approx-
mately 3 percent maoisture content
(MC), immersed in acetic anhydnide for
10 minutes, and then subscquently
heated at 120°C for 24 hours. The ace-
tvlation level was indicated by weight
percent gamn (WPG) based on the oven-
dred weight of flakes. and in this ex-
periment the WPGs were T and 18 per-
cent. Flakes were also prepared withouwt
any treatment as controls,

A hiquid phenol-formaldchvde re-
sol-type adhesive was used at a resin
level of 9 percent based on the ranto of
resin sohid o ovendried weight of
flakes, and the target flakeboard densiy
was (175 glem3. The fakes were put in
a drum and the adhesive was sprayed on
the flakes while the drum was rotated.
The boards were hot-pressed an 160°C.

TARLE [ — Runirgg svstem Jor pivitesfvm evef 0 2

30 kg 'em? pressurc for 13 minutes. The
size of the sample board was 32 cm by
32cmby 1.25 cm.
TEST METHODS

The test Nlakeboards were controls, 7
percent WPG. and 18 percent WPG,
The rephcation of cach treatment was
three flakeboards, and the flakeboards
were cul 1o be certain sizes for specific
tests, as desceribed later. To analyze the
data. a randomized complete design
was used.

Drv wood rermite tesr. — Flake-
board samples sized 2.5 cm by 5 em
were put in glass boxes. Filty healthy
and active nymphae of the dry wood
termite (Criptotermes cvnocephalis
Light) were put into each box, and
those boxes were put in a dark room at
an average temperature of 207 1o 32°C
and 81 to 89 percent relative humidity
{RH) for 4 weeks, At the end of the test,
nymphae mortality and flakeboard
weight loss were determined. The
weight loss percentage of cach flake-
board was determined using the follow-
img formula:

Wf, e

W,
X 100

WL =

where:

L= werght loss percentage

Iy, = Makebdard weight pricr o
the test at ovendried condition

Flakebouard comaditism Hate I, = Makeboard weigsht afier the
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with 20 cm of flakeboard in the ground,
Each week the samples were observed
1o determine how much the board was
attacked, and after 12 wecks the weight
loss percentage was determined using
the formula just described The protec-
tion level of cach flakeboand was ob-
served using the rting system shown in
Table 1.

Fungal tesi. — Sehizophyllum com-
mitene fungi was inoculated in the glass
boxes using potato dextrose agar media
until it grew adequately. Flakeboard
samples sized 2.5 em by 5 cm for MC
and weight loss tests, and 5 cm by 20
cm for the modulus of rupture (MOR)
test, were put in the glass boxes (1)
Afier 10 weeks of inoculation at 22° 10
28°C and 80 to 90 percent RH, MC,

- weight loss percentage. and MOR loss

percentage were determined. The aver-
age MC of the flakeboands prior to the
test was 12.3 percent, and weight loss
pereentage was determined using the
formula previously described. The
MOR. loss percentage was determined
using the following formula:

My,

M, — M
M= = 0

[TA

where:

ML= MOR loss percentage

Wy, = MOR prioe to the test a
12.3 percent MC

W MOR after inoculated by
fungi at present MO

RESULTS AMD DISCUSSION

DRY WOoOD TERMITE TEST

Weteht losses of Makeboand and dry
wood termite mortality after | month of
testing are shown in Table 2. The
higher acetvlation level pave statisti-
cally better flakeboard resistance to dry
wood fermate attack.

The weight loss of acetylated Make-
bourd was lower than the control flake-
board. The control flakeboand was 4 85
percent: the WPG-7 percem flakeboard
was 3. 70 percent; and the WPG- 18 per-
cent Makeboard was 2,37 percent. The
acetylated flakeboard had higher ter-
mite mortality than the control flake-
boanl. The control flakeboard reached
393 percent termute mortality; the
WPG-7 percent flakeboard reached
76,0 pereent: and the WPG-IK pereem
reached 84,7 percent.
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SUBTERRANEAN TERMITE TEST
Flakeboard weight losses and pro-
tection levels after |2 weeks of testing
are shown in Table 2. The higher ace-
tylation level gave statistically better
fakeboard resistance to subterranean
termite attack, Control flakeboards
thad 836 percent weight loss and a
protection level of 0; WPG-T percent
flakeboard had 57.1 percent weight
less and a protection level of 13.3;
WPG-18 percent flakeboard had B.65
percent weight loss and a protection
level of 90,
FUNGAL TEST

Weight losses, MCs, and MOR
losses after 12 weeks of testing are
shown in Table 2. The higher acetyla-
tion level gave statistically better flake-
board resistance to fungal attack.

The MC of acctylated flakeboard
was lower than the control flakeboard,
and the weight and MOR losses of ace-
tylated fMakecboard were lower than the
control flakeboard. The MC and weight
loss of WPG-T7 percent flakeboard were
not different from the control flake-
board, but the WPG-18 percent flake-
board showed a highly significamt dif-
ference from both flakeboards. The MC
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of WPG-7 percent flakeboard was 109
percent and WPG-18 percent flake-
board was 74 percent compared to the
control flakeboard, which reached 112
percent, and the weight loss of WPG-7
percent flakeboard was 9.54 percent and
WPG-18 percent flakeboard was 5.08
percent compared to the control flake-
board, which reached 9.62 percent, and
the MOR loss of WPG-7 percent flake-
board was 429 percent and WPG-18
percent flakeboard was 25.8 percent
compared to the control flakeboard,
which reached 67.5 percent.

COoOMCLUSIONS
Acetylated rubberwood flakeboard
had better resistance to dry wood ter-
mite, subterranean termite, and fungal
attacks, and the higher acetylation level
gave bener flakeboard resistance.

The WPG-18 percent gave much
better resistance and this level must be
considered for a high quality of acety-
lated flakeboard.
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