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Abstract

Nano crystalline cellulose and nano zeolite field into the oil palm trunk starch modified. There was
a inerease in the quality of oil palm trunk starch which be used o as adhesives, Their modified
starch added DSTH. Nano crystalline cellulose produced by oil pilm empty fruit bunches used
isolation method. Nano zeolite produced by grinding process what do by ballmill and the size was
characterized by PSA. Adhesive characterized by tensile strength.
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L INTRODUCTION

The wil palm trunk is an abundant solid weste n palm ofl plantations especially during the replanting season
which possesses voluable stareh content but has not been uilized commercially. On the other hand, the oil palm trunk
storch may be msed a3 wood sdbesives bui the mechanical and adhesion strengths were low due o i#4 high water
absorption. In this work the oil palm immk starch wits extructesd using presipiation in water, and modified using
disodnimietraborot (DSTH) to promote ensslinking resctions within the starch main chains which in-tum improve
its adhezion strength on the substrate surfice. Mechonical strengths as well ns durability of the starch matris were also
improved by addition of nanoceliulese and nonozeolite as fillers 1o produce o nmecomposite adbesives for wood
substrates. Weight ratios of the nanocellubose o pann zeolite were varied which were prepared using ball milling
techmigue amd their particle size distribuions were measured using particle size analyser (FSA). The weight rutios of
nunecelinlnse und nunorealite (o the composites were varied from 1%, 2%, 3%, 4%, and 5% respectively. The
nenocomposites were then characterized for their physical and mechanical properties uging tenaile strength. The
naocellulose and nanogeolite fimproved the guality of the composite, Compostions and losding of the nonofillers
against modified-starch matrives were olso viried ond their dursbility-and sdheston strength were compased to those
of the Indonesinn Standard for wood adhesives,

The ol palm trunk hove used to thermaplastic bosrd by the treatment of resctive impregnation: trentment
technigue by using the recycle of polyolefine and then called as a polyolefine impregnaton on the palm trunk which
its did ot wround palm board surface only and didn’t to be into the center of palm trunk (Wirpsentono, of al., 2001 1.

Ml palm trumk so bave used to the raw materizl of the paricles board by using’ the udhesive from
pobypropilene degradated which to be fangsionalized by bemoyl peroxide, maleat nnhidride, and di-vynyl benzens
{Masution, B.Y., 2011).

Thie starch cun be hlained by extracting from oil pabm trupk. Palm trunk costsins starch that can be obtained
by perfarming the extraction, which contained the highest starch yield on the shaft of oil in the 1 meter from the top
ofithe stem with a yield of 3.3% {Ariansyah, et al., 2011,

The modified starchis synthesized in the present study pre found 10 be hydrophobic and can biodegrode in
compuosting. Blends of & modified starch and poiv{ethylene-co-vinyl alcobol) (EVOH) were prepared by melt
blending. Phase disgrams of the blend= exhibited o Jower critical solution temperature. The nanocompasites based on
it modified starch and EVOH were prepared, Nataral clay | momtmerilinite, MMT) and two comunercial organoclsys
(Cloisite 3B and Cloisite 154) were employed to investigote how the functional groups. in the modified starch
mfleence the dispersion characteristics of nanocomposiies. Andonically modified starch was found to be very effective
in exfolinting orpanocluy aggregates due 1o the presence of ionic interaction, o determined by Fourier transmission
influred (FTIR) spectroxcopy, between the anionic group in the modified starch and positively charged M+ in the
surfactant residing at the surthce of an organocloy. For the nanocomposites based on @ cationically modified starch
and EVOH, the preparation methods had o lorge inflience i the dispersion chiracterigics of e pabocomposites.
The aggregates of MMT have & very high degree of dispersion charscteristics in the nanocomposites prepured by
golution hlending but poor dispersion characteristics in the nanooomposites prepured by mell blending. FTIR
spectroscopy has indicated that the jome interaction between the catiomc grougs in a modificd starch and negatively
charged wurface of silicate sheets of MMT could be formed in the nanocompusites prepered by solution blending but
not in the mnocomposites prepared by melt blemding, We heve found thot an mmprovement in the tensile properties of
nunecompasites can only be obtnined if the nanocomposites hive a very high depree of dispersion of the aggregates
of clay, and there is sirong attractive iiteraction between the clay and the matrix (Song, 2010),

Investigation of Effect of nano-AI203 on adhesion strength of epoxy adhesive and stecl, joumal showed that
the highest adhesion strength was obtained with 2wt nano=-ALROY in epoxy sdhesive, being almost fiur times higher
than thot of the unmodified, Ax the adhesion strength increased, the locws of fuilure changed from inferfocial to the
mixture of interfscial and cohesive (Thai, 2007).

The Empty Fruit Bunches (EFB) i used to be the flour of pulp EFH esterificated as the reinforoement n the
compasite mofrikes of polvetilene have siwdied about their adhesion. SEM analysis showed that the flour of estenified
EFH pulp had the improvement adhesion foree which reacted with polyetilene. It effected by the chunge of surfice
from the hydrofilic to be the hydrofobic (Daalay, L R, 2009)

Mano erystaliine cellulose (NCC) isolated from empty fron bunch (EFB) usimg o solvent mixture of
DIMACTLIC, were possed on activated dalysis membrine after centrifogated 1o release it from the solvent. The
purpese of additional GMS antistatic i o hower the volume resistivity of nanocompesite PENCOC which usually
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contaming static ebectricity either dug 1o the nature of the morerial or by the fabrication process itself. XED analysiz
sheswes that the MOC formed was manocellulose | with on avernge size of 72 nm dimmeter, becaiise of its high surface
ore, the addition of NOC were able to improve the meshnnical properties of the nanosomposite but did not affect the
oofure of the resistivily | Adriann, 20014}

The tensile test results obtained in the presence of nano particles increase in notuml zeolite, the composition
of Mewt with caleination process give 8 Mpn ond 6%wi  without calcination give 7.7 Mpa, while without the
namezeolite give 6.6 Mpa tensibe stremgth (Bakit, 20113,

The production of casnva starch-based sdhesive studied investigate possible improvement methods of the
properties of the adhesives prodoced by studying the effects of bormx and tempemture on the viscosity, density and
pH of ndhesive and the use of two different modifiers {HCL and NoO) in the production of the adhesive; thos provide
# range of conditions for producing starch-based sdbesives for diverse upplications depending on the reguired
properties and industrial applications (Guaoruber, 2012),

2. EXPERIMENTALS

The first, raw material like the ot pabm trunk starch produced by oil palm tree 23th vears old and was do
extraction snd presipitation processes. NMOC produced by oil palm empty fruit bunches used solation process. NZ
procuced by grinding using ballnull,

The szcond, the oil palm trunk starch, DSTR, NCC, N2, NaOHHC| has prepared and then blending in the
wariety mass on botplate at temperture 338K DSTH used 3%%weight for each sample.

The third, characterization by tensile strength nnd PSA.

LRESULTS AND DISCUSSIONS
The adhesives were as the final r viehi after wis be fike figure 1

Figure 11 adhezive as the finnl produoct

There was in the figure | showed from left 1o tight there were adhesive pdded DETB=246NZ, added DSTB+H2%MNCC,
and withoot them, respectively.

4 Suporrcatuat Dure Procet lewdiare 00 (201 a00- 000

The meniemtim strain value is Sth sample i steess valoe s 15t snmple pnd - showed on the table 1:
Table | tensile strength for pdhesive

=
=

Sarmple _ Strain Stress Mo

1 NobsTRIA) 10722900 9716923 0182452
2 With DSTB (Ab) 1102.3550° $2.28203 0169220
3 Apvawwce 1078.0330 8705388 0167577
4 Ab+2HMNCC 0557640 95 41088 0.241536
5 ABINNCC 10747520 B7.16500 0177085
6 ABHHNCC 1066.6060 85.92613 0201381
7 AbeSKNEC 1024,9630. 8208150  0.163934
8 Ab+1%NZ 1004.1460 78.50742 0.193348
9 ABZENL 1028.5000 8228756 0187070
0 AbeanNz 1118.7450 8534626 0.162506
- il e O

12 Ab+S%ENZ 9922957 BB.71492 0.210408
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The charncteriztion of mihesive (yishd) using tensile strength did until twice replications showed on the tible 2 in the
followimg:

Tabie 2- tensile strength for adhesive for two times replications

Mo Sample Tensile Strength MeE Elomgation breaks (%)
{MPa) (MPa)
la Wo DSTB 59,367 HF B 225
b Mo DSTH 53044 36,859 19.0
2a With ISTH §4.501 43,950 264
b With DSTB 59.164 40.702 .8
3a 1% NCC 79601 25801 9.0
b 1% NCC 48.611 39815 3.0
F 13 2% NCC 49,307 0561 ik
1] % NCC 108.235 69385 na
Sa W NOC 43.018 36,408 5.2
h ™ NCC 51.940 65124 221
a 4% NCC 45,844 35,064 70
fih 40 NCC 40,931 34,360 236
7a 04 NCC 47.107 42,671 6.2
h St NOC 45.547 65.438 2410
Ha 1% NZ k] .60 33688 211
2h 1% MZ 51.550 56,135 240
L 1% NZ R0.732 36,442 1232
ab %% NZ A, 54) 16802 20.6
10a 3 NZ S0.591 30.36% 92
1 W NZ 40463 15,948 24.1
Iin 4% NZ S1LE%4 32167 0T
11b 0 NZ 51166 45 148 28.8
12u T NZ 34,476 30,597 229
12h 58 NZ S0.865 20.672 1.9

The optrmal elongation break wos ndbesive added 3% NZ field namely 32.2 %,
Tensile strength was adhesive added 2% NCOC field namely 109,235 MPa.

4 CONCLUSION
Pliysica and mechanical chnructeniatics of the nanocrystafime-cellulose and notural munoeeolite-filled modified oil
pulm trunk starch nanocompossies are reported,

Durnhility of the nanozeolite & the better  thon monocrystalline cellulose-filled modified il palm trunk stach

te heat. Durobility and adhesion strength of the nunocomposites were compared to those of the
Indenesian Standard fior wood adhesives which there kave been gave us & new information for adhesive. Manozeolite
sdded 2% and nanocrystalline cellulose added 2% into nanocompasite wers the optimal vield.
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