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EFFECT OF BORIC ACID TREATMENT ON TERMITE
RESISTANCE OF PARTICLEBOARD COMPOSED OF
DIFFERENT RATIO OF OIL PALM AND ACACIA FIBER

Dadi Nandika"

ARSTRACT

One way to overcome the shortape in wood supply is by
substitoting the commercial wood wiilication with other  wood
wmatertals thai has greud |ml.,u|1l.i;d hat still limdted in its ntiization such
8% 0il podm (Efaefr guineensis Jacq.) and acacls {Acecta marpuems
Wild.) fibers, The possibility of wsing acacla and oil pslm weod as raw
material in parficleboard preductlon s well a8 mediom density
fiberboard has previowsly reported. Meanwwhile, decay and fnscct
uttack which may limit the performance of the particleboard Is one of
the nmj-ur conccms. A shudy hes been conducted to evaluate the offect
of boric acid freatment on termite resdstance of particleboard
composed of different vativ of wl palm and scacie Ther (0 100%,
250G TENG, SN%G:RO%E, TEG:IRUG and 100%: 0%, respectveh)l
Termite resistance of the purticlebourd were evaluaied according o a
modifled wood block Lest (.'\-m'f} standard, It was observed that
termilte resistance of the untieated pacticlchoard was relatively low,
However, the boric ucid dreatment has aignificantly nproved the
termite resistance of the particleboard,
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lemuite  resistance,

i n incrcasing of Indonesian population by 2.5%
per year lcads to the increasing demand of wood
inatenial for housing construction purposes s
well as for furniturc, At the end of of Pelira F7 (The five-
year Development Plan VT), the demand for wood was
abour 40 million 1 per annum while in the year 2000 the
demand is estimated 1o increase up to 80 million m* per
annum. The supply of logs in 1995 was only about 48.54
million m”, while by the year 2000 the supply is cstimated
to be 49.01 million m* (Kartodihardjo, 1995). One way to
overcome the shortage in wood supply is by substituting
e conunercial wood wlilization with other  wood
materials that has preat potential but still limited in its
utilization such as gil palm (Elaeis guineensis Jacg.) and
acacia (Acacia mangivm Wild,) fiber, '

Al present, oil palin plantaiion has reached 2.2
million hectares and scattered all over 16 provinces
throughout the country. It is expected that by the vear
20035, Indonesia will become the leading country in oil
palm indusiry.  In Line with the growth of oil palm
products, binomass waste also increascs every year, Part of
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the biminass waste (hat Das not boen utilived is the oil
palm stem, which contribate the major part of the oil
palm trees (Sait, 1996).  Under the provision of a
sustained vield plamtation management, fulure supplics of
oil palm timber in Indonzsia will ameount o 1.1 million
m’ per annum. However, the proportion of oil palm woud
that can be oplimally utilized is relatively low since the
inner pard of the stem consists of very low density wood
(Pravitno, 19913, Thercfore, ol palin  Ober-based
products should be considered as one of the promising
wood based pancl for housing construction amd furniture
in Indonesia. This is obviously true for Indonesia since
its agricultural sand forost products has significantly
contributed to the naional development.

In the fulure, Indonesia’s primary interest is o
ensure that the rolc of plantation forests will continuaily
be recopnized. The Forestry Principles established al Lhe
Rio Earth Summit of 1992 stated that the role of planted
forests and penmanent agrniculmral crops as sustainable
and emvironmentally spund sources for renewable energy
and industrial raw material need o he Tecognized,
enhanced, and promoted.  Their contribulion o the
maintenance of ecological processes, offselling pressure
on primary growth forest and 1o providing regional
employment  and development  with adecuate
involvement of lecal inhabitants should be recognized and
enhanced.” In this context, acacia (A, merginm Willd) is
one of the most important species in  Indonesian
plantation forest arcas. Al present, there is more than one
millinn ha of A. mangivm plantation found through the
counley.

The possibility of using acacia znd oil palm
wood as raw merial in particlebeard production
{Mandika, Hadi and Gunawan, 1998) as well as medium
density fiberboard (Thole, 1998) has previously reporied,
Meanwhile, decay and insect attack which may limil the
performance of the particleboard is one of the major
concerns,  Several researchers reported  that  boron
compounds are particularly suitable as  prescrvalive
system for wood composites (Hashim et of., 1992 Laks &
Manning, 1994, 1993; Laks, er al, 1994 Yalinkilic,
19943,

This paper discus the effect of boric acid
trzatment on termile resistance of particleboard composed
of different ratio of oil palm and acagia fiber,



MATERIALS AND METHODS
Particleboard Production

il palm log with an ais-dry densioy of 0.34 g per
em’ and acacia log with an air dry density of 0.49 g per
o were used as raw matcrials. Wafers were preparad
with a disc-flaker, and then hammermilled inlo particles.
The particles (20-40 mesh) were dried with a1 vacuum
dryer until the moisturg content reached aboul 5%

Urea formaldchide (UF) adhasive was nsed as a
resin binder, The-resin content of the boards, hased on
the even=ry weight of the particles, was 6.5%. Walter
was added to the adhesive at 30% resin-concentration fo
achieve u suitable viscosity for spraying, ‘Ihe composition
ratio of oil palm fiber and acacia fiber nsed for fberboard
construction were 0% @ 100%g, 25% - 75%, 50% ; 501%,
T3% 0 25% and 100% : 0%, respectively. The resin wae
sprayved on the particles in a drwo-ivpe rotary blender
using an airless pun.  Hand-formed particle-inats wers
pressed at 140°C with a target board density of 0.7 g per
cm'and 10 mm thicknzss under air-dried conditions. An
initlal pressure of 30 kg per cm® was applied for 3
minues, and then reduced to 10 kg per cm” for additional
5 minmes. Specimicns were ¢ut from the boards, and
tested afier conditioning for 2 wecks as 20°C and 65%
relative humidity (RH).

Boric Acid Treatment

Boric acid liguid {water solution, DESQWAG-
Cermany) was used as preservative for the pariicleboards
using pluz mixing methed. The concentration of boric
acid nscd was 2% wiw BAE (boric acid equivalent) with
expecied retention of 12 kgim?,

Termite Besistance Test

Eaczh type of boards with the size of 20 x 20 x 10
mun  (board-thickness) was subjected to  altack by
sublerrangan  temmite  Copfolermes  curvignathus
Holmgren, according to Modified Wood Black Test
(MWET) Standard. Each type of board was served to 250
workers and 25 soldiers of sublerranean teomite
ewrvignathus in 2 glass bottle. Thirty grams of sand
sieved through 20 meshes were filled inle the bottle and
maistenad with 6 ml of distilled water. Each of board was
then buricd into the sand of glass bottle. Each bottle was
plugzed with corton wool and kept in the darkroom under
ambient room condition lor 21 days (Figure 1), Afier 21
days, those boards were taken out from the containers,
cleaned, and oven-dried, and rc-weights (o detlermine the
percentape of weight loss.

After three weeks of test period, the tormie
mortality and weight loss of the boards caused by tormite
attack was calculated.  The weight loss data (in
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percenlage) of each Lype of board was used 1o clussified
the level of  termie resistance of the particleboard
Iollowing the method of Soronuwat 2z &), {19%3) (Tablg
I,
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Figore 1, An glass botthe container for muslifled wod block test
(AW T -kest)
Talble 1. Classificwtion of termite vesistance level of wood

products bused on theic welgl Juss in modilied wiond
Buck test (enaalificd from Sormnuwat er ol 154E)
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RESULTS AND DISCUSSION

Mean  weipht  loss of untreated and treated
particleboard composcd of different matio of o1l palm and
acacia fiber afier 21 days cxposure 1o O curvigrathus is
shown in Table 2. On the untreated parnicleboard, the
weoight loss of paricleboard comuaiming  the  lower
percentage of oil palm fiber was smaller than these of
particichaard containing the higher percentage of oil palm
fiber.  Data analysis indicated that weight loss of
particlchonrd composed of 30% as well as 25% oil palm
fiber are smaller than of particleboard composed of 100%
as well ac 73% of il palm fiber. Meanwhile, the lowesl
weight loss was exhibited by padicleboard containing
23% as weli as 0% ol palm fiber. In gereral, unircatcd
particlchoard has low leomite resistance (classificd as
suseeplibde and non resistant)



On the other hand, boric acid treatmsnt has
improved the tennile resistance of the particleboard
Weight loss of boric acid containing panticieboard was
vignificanlly ~ smaller than those of  umircaled
parlicleboard, it ranged from 2.4% 10 6.2%. As such
almost atl of the boric scid  conchining paricleboard
could be classified as termite resistant.

Takle 2. Mean weipht  Juss ol wntrested  and  treated
parteleboard composed of didTervnd rulion of il pulin
P end acacla (AT} fiker im threee wecks lermide

resisliance Leal

Fatig hican Weight 1.0es (b Lawel o lermute Besiglane

DA
Trntizated Treat:d LUnrented “irenlad
100k 1E.1a 423 Susccplible Moderately
registant
T5 7% 17.Ka - 4.0 Suscentible Reosislant
50050 14.4hb 2 Ka Nun-resislant Reaistant
2575 13.6b 1.5 Won-resistau . zsitant
Q100 11.9b T.da Wonresisiant M isistant
U frorm five replications
Howewer il was  observed that boric acid

treatment could not completely protect the particlcboard
from termite attack, This finding iz cansistent with
previous knowledge on baron compounds as they are slow
acting toxicants which kill ieomite when they ingsst
treated weood rather than contact. So, it is unrealistic 1o
assumne that- boric acid wemed wood would always be
intacted by termite attack before, at least, limited feeding
damage occwrred on wood within its structures, bocause
feeding must occur (o kill wrmites {William ef af., 1590),

1t was also found in this study that borc acid
tregument  influenced  termite meortalite. Troated
particleboard  showed a  significantly  higher  termile
mortality than those of untroated particleboard. Which is
due 1o the enniticide cfect of boric acid compound. The
ternile morality in treated panticleboard almost reach
100%s (Table 3. ’

Talsh= 3, Tenuite  mmtality  of  untrcated and  ireated
purticleboord composed of different ratio of oll palm
(1) snd mcacia (ACY Aber in three weeks termifc
resisianee best
Katio DIVAC Termite mortality (24)
Untrenied Treatad
1000 1% 6a 08.0a
T5TS 16.2a 100
L0050 1%.6h 1410k
Z3f7S ik (RILEFY
7180 20.fb 1 N0a

" from five replicutions

Manning and Flaks {19%6) reported ihat zinc
borate is an effective preservative for aspen flake
“cornposites when used in appropriate cxposurc conditions,
These finding are consistent wilh provious rescarch rosull

reporied by Yalinkilic ef af, (19963 whicll indicated g
boric acid withow! leachine by runninge waler perfoomed
good eificacy . apams, sublecrancan lermely Copiotenney
Jurmosgeus Shirakn on treated supi wood, Admosg 1005
termite  mortalitd was obsenved by oewven 0.23%
concentration ol BAE,

Hushiitn er ql., (19927 reponad that vaporl bono
troatment did nol have any sigrificant effect on most of
the wechanical properties of the panicleboards. Lhe
exceplion is duc fo a reduction in impact strength,
acnzciailyvnl the Bigher rettion Isvel,

CONCLUSIONS

In general, untreated particleboard composed of
dilfercnt ratio of oil palm and acacia fiber has ralatively
low termile resistance. 1 is clascified as susceptible and
non resistant fo tarmite aftack. Howoewer, the ratio ol oil
palm filer and acacia fiber allected the lennite resistance
of the particiebeard, The lower the percentage of oil palm
fiber, the Thigher the termile  resistunce of e
particleboard.

Boric acid treatmnend las hoproved the tenmile
reaistance of the particleboard. Almeost  all of the barig
acid conlzining panticleboards could Le classified as
termite cesistanl. It was also found that the boric acid
treatment  deenced  termitc monalie,. Troatcd
particleboard showed a significanily bigher lermicc
moratity than those of untreated particlcboard.

It is sugpested to investigaled the effcet of borc
acid treatment on the physical as well as mechanical
propenies of the particleboard.
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