MECHANICAL AND WATER ABSOPTION PROPERTIES OF BAMBOO
(Gigantoohloa scortechinii) THERMOPLASTIC COMPOSITE

By:

HARTINI BAKRI

Thesis Paper Submitted in Partial Fulfillment for the Degree of Bachelor Science
(Hons) Applied Chemistry, Faculty of Applied Science,

Universiti Teknologi MARA

April 2000



ACKNOWLEDGEMENT

I am genuinely grateful to Mrs. Lee Pet Moi as coodérnator of thesis (CMT
679) for giving me opportunity to develop this thesis. Without the contributions of a
number of people my efforts in writing this thesis would have been fruitless. A project
of this size could not have been completed without help from a Varity of capable and
concerned individuals. First and foremost, I would specifically like to thank to my
supervisor Dr. Jamaluddin Kassim, where he had give a lot of support and material to

success this thesis.

Special thanks are due to Universiti Teknologi Mara for providing the
equipment in wood laboratory and rubber and plastic laboratory. Grateful to Mr.
Nawawi Abd Rahman, Head of Department, rubber and Plastics Technology, UiTM
for the permission to use the plastic processing and testing facilities, and to Mr.Ismail
Ramli which give a lot of support beside Mr. Mustapa Baba in their help during the
process of the composite bamboo. Beside that grateful belong to Mrs. Teh and Mr.
Moon for helping to evaluate the statistical analysis. And thank also go to Department
Of References in SIRIM and also to the Forest Research Institute Malaysia (FRIM)
for providing the bamboo samples and FRIM library that give a lot of information
about this thesis. Finally, a special thanks goes out to my family and friends for their

constant support.



TABLE OF CONTENTS

Page
ACKNOWLEDGEMENTS. .. ... 1
TABLE OF CONTENTS <. i o sunmmamns § 55 558 sanmsssmns s 1 525 sugrgss s 545 5 i
LISTOFFIGURES... ... v
LISTOFTABLES... ... e Vi
LISTOF PLATES... ... e e e e e vii
LIST OF ABBREVIATIONS... ... viil

CHAPTER

L INFRODUCTION. oo 005255500 55500 b 8 woprnsgsnhhnlordonbegons 1

2. LITERATURE REVIEW ... oo <o s s mscsons 65 ass sassas s so s soniiinss 4
2.1 Bamboo... ... +
21 CHANTCERISOR <cs s s wmomon simrss wes s, 55 Rusigs s w35 5

D12 TIBBE. oot o i BT T B bR el ek i o =i =t 4 6

2.2 Thermoplastic COMPOSItE. .. ... .......coiiiiiii it 6
2.2.1 Properties of Polypropylene.....................cco i, 8

2.2.2 Effect of Wood and PlasticRatio.............................. 12



2.2.3 Effect of MAPP on Composite Properties...................
2.2.4 Properties of Thermoplastic....................................
2.2.5 Uses of Thermoplastic.........................coccoiiiii
2.3 Method of Sample Preparation.................................... ...
2.3.1 Injection Molding..................ooooii i
2.3.2 Compression MOIAINg..... ... ... cosvomsis swe see svmmomsnsass snm wii s

2. 3.4 EXITUSION. .. et ot e e e e e e e e

3. MATERIALS AND METHODS ... ...
3.1 Material preparation... .............co.oooiiiiiiie it e
3.2 Testing SAmpPle PrEPATATION ... .. osorne v 5 sin sim sav e snsimssma s sss

3.2.1 Blending process. .. .......cooovve it e
3.2 2 Crushes DIOBEES .. «unsmmsns o 5 svaimssislins oé fss 2aisiehas s ik as g

3.2.3 MOIdINg PrOCESS. .. ... vovoee e ettt et e e e

3.3 ConMNOBING. . . conevesis o550 s 9

D58 TBGERD, .« oy o nn 5t 5 45 3 b o = 5 ¢ 48+ o 66 565 B » orpcy ¥ 5 0 9
3.4.1 Bending (Modulus of Rupture) Strength.....................

3.4.2 Watsh ADSOIPRION. .. . « .s oo ris =5 5 5o sy 554 28 & 455 Homins 8

4. RESULT AND DISCUSSION

4.1 Physical Characteristic of Bamboo Thermoplastic Composite...
4.2 Mechanical and Water Absorption Properties .....................

4.3 Blending PrOPerties. .. ... ... ccuwesices ves sasons v vnsisnn sne sonnes snsismnos

1ii

13

14

I

16

16

18

20

21

21

22

23

23

27

29

30

30

33

35

37

40



ABSTRACT
MECHANICAL AND WATER ABSOPTION PROPERTIES OF BAMBOO
(Gigantoohla scortechinii) THERMOPLASTIC COMPOSITE
By:
HARTINI BAKRI

April 2000

Nowadays thermoplastic composite is one of a famous way to undertake the pure
plastic product. Pure plastic is expensive compare to composite plastic. To produce a
new product of composite plastic bamboo, MECHANICAL AND WATER
ABSOPTION PROPERTIES OF BAMBOO (Gigantoohla scortechinii) was
chosen by 3 — years old bamboo. The mechanical and water absorption of the bamboo
thermoplasic composite was determined. The mechanical properties that used are
bending strength beside the water absorption. From the bending strength it showed the
modulus of rupture and modulis of elesticity. The observation was carry out by
different of bamboo flour and polypropylene with different addition of Maleated
anhydride polyprpylene. From the study at 2% MAPP with ratio of 10:90 give the
better MOR which is more tough and elastic compare to the others. And at 4% MAPP
for 10:90 ratio give the best MOE, which is more elastic and can accep a high load.
From the water absorption percentage observation it show that at 4% MAPP with
ratio 10:90 or 30:70 have a good resistent to the water. To produce a good product it
should high in MOR and low in MOE and percentage of water absorption to get the

quality product.





