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Particle Boards Made from Cassava Pit Wastes Mixed with Cement
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Abstract: This research aims to study the use of cassava pit wastes mixed with cement to make particle board
walls. Portland cement type1: fine sand: tap water ratio is equal to 1: 0.5: 0.416 by weight. The ratios of
cassava pit wastes to cement are as following: 0.05, 0.06, 0.07, 0.08, 0.09, and 0.10 by weight. Cassava pit
wastes are crushed by plastic granulators (passing sieve no.4). Casting of particle board walls is done by a
compression machine at room temperature (30 — 35 °C) and density control of 0.75 g/cm’. The TIS 878-2537
standard (cement bonded particle board: high density) is followed in testing the properties of particle board
walls. The results show that cassava pit wastes mixed with cement can be cast into particle board walls and

have good properties, especially thermal insulation property.

Keywords: Particle board, cassava pit, Portland cement type1, thermal insulation
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Table 1 Mixing ratios by weight of particle board walls mixed with cement and cassava pit wastes

Ratio Cement Fine sand Cassava pit Tap water
1:0.05 1 05 0.05 0416
1:0.06 1 05 0.06 0416
1:0.07 1 05 0.07 0416
1:0.08 1 05 0.08 0416
1:0.09 1 05 0.09 0416
1:0.10 1 05 0.10 0416
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Figure 1 Grinding of cassava pit waste with the plastic

granulator and sieve no.4
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Figure 2 Cassava pit waste after passing the granulator
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Figure 3 Particle board wall compression with shaking type compressor

4. vasgaUWR Rl Uszneuinn snnslaeialy ponsvnuiu posiu

UGG LI SIEE LA IS SR AT anmnsinAaen n1swesiaidl eugiin panw
Nudznas munnsgu wen. 878 - 2537 (A, Fum TR (1T 4) e FaE Ay LAz
2537) waz ASTM C177 (ASTM, 2010) Tne/ld 2119w Bunuusedsfeanniuiiondin (mwﬁ' 574 6)

ARENNARAL 5 AL NEIANITNANBIFAAE RTIEIU

Figure 4 Bending strength test of particle board wall Figure 5 Particle board wall mixed with cement and

mixed with cement and cassava pit waste cassava pit waste sample for tensile strength test
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Figure 6 Cracking texture of particle board wall mixed with cement and cassava pit waste after

the tensile strength test
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Figure 7 Density of particle board walls mixed with cement and cassava pit waste at 28 days
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Figure 8 Moisture of particle board walls mixed with cement and cassava pit waste at 28 days
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Figure 9 Swelling of particle board walls mixed with cement and cassava pit waste at 28 days
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Figure 10 Thermal conductivity of particle board walls mixed with cement and cassava pit waste at 28 days
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Figure 11 Bending strength of particle board walls mixed with cement and cassava pit waste at 28 days
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Figure 12 Elastic modulus of particle board walls mixed with cement and cassava pit waste at 28 days

NN 11 Uag 12 waas it iinn 1 1B uNAY

TUAUUANANT U N AN LLIE A way

o

A 1 1 o v a 1 o
HANANE AL WU sl N euanas Tneud umd
=

W ReNRaN A W ug11ena 98 nnd91 1: 0.05 A0

£
o [ o

WNGA NIANFAUNULNAR UAZHDARAE ANE 1

e

1 v v
o

Tuangnanmaan 1:0.10 AR ngn namidumnz

¥ o P

AN ueaaue BN W annaugldas
NITUIUNIE R uavduie ey ulininiaes
Yudmus (Jsvn uazaniy, 2558; 1oyon uasds,

a

2551) Inedmadaun i Banns] wimusiinnidiaien
o a 1 o o o A
ALN9a9N (MIeaziRen Lavsiudud1onas) Hen
ARTNATUNIULNA R LATHBAFATE AL UgINGN
o ! A = cY 1 < 1
Srmdaundiiannaluiwusiiios atnslafinim ki
o ¥ = 4 o o o 09// IS

ul i esnanfiuiud endwimue JA1annu
AUNLUIAR UAZNEAAAE AMEUAINTINIATTI
wan. 878 - 2537 Inanuualiiaamsinumusesn J
ANHANIN 9 WNENaAR uazianAREAviEl HAN L
ANN91 3,000 ENNZANGARA (A8, 2537)

3
ar a

5 HNANISNARALAMNATUNNULSIAIAIRINN
Haun
[% = ala (% ' oy a
AN AT R TIN TR 1T 1T e

NANAUTUA U suaalunani 13nud1 Au

448

Sudntzudedl Dudulassmed SuusMindoafia
mméﬁ’mmw,mﬁqﬁﬁwﬁﬂﬁqﬁ”ﬂ% (Bledzki and
Gassan, 1999) Tn e el wela sl M e nua N f wlw
a?”]ﬂwﬁ\imnﬁzgm BEIN9ERINFU 1: 0.10 Ie
Wiifeniia audnunussiegeiian uassnmdon
1:0.05 W uus il 13 o nan fududnisuds
fieeiTige uaspuBnm R TigaE AT
laiflenfuannsgiu nen. 878 - 2537 (awe., 2537)
wudn el inennanfududdendann
EM389% {ANATUNULNIR SINUNIRTFIUTE

NINNT1 0.5 INZWNEAR
G

o a a o/ dl o/ U [

A NUAN AR S en iUl Temd

ANFLT AR UNA DN AT A AT el

o v a Y @ 1 % o o o a

pald e wanslififiugn fusugdinasdmonu

Wl B lunnsuaniuy Wi ien@sndluwsiueis
v a = oA & % $% 1 a

Wi enviseunudwuiueialé us g uantifnig

Ay A o o

nanwRaznNaf IF Wediauiuninsgiu sen.
d‘ ] ay Y o & 1

878 - 2537 [N WT WIS AT U AosINILgS
P L

Wesndwisedvllilullnusnnsgiuiniess

v

IS v = 2 =d| o v A
NUADIANL A unnmndwnHiunaswmanls Ae



wilupdaladiRaunvinanauiudrlsuaavaatanandinun

el i e Nan A s AN enae Hanandluen
v [ v dld 091 o = v =S

aaruAIEauig Uvinun AEAIUINLLIAY
ala Y 4w A - o A , &
ARTINABLENA ANANTMATINTNESA A BLeT 1N

e/ TN
L4
ADAUDLLUS

Tumsaatiluasesialil astlfunAenisnstiugl
o v nl/ 1 <1 d’l o
anned ansanduaen uniunistugtinanisdn

waliinminA w18 wlunannumn

naRnssNUsnA

nAdeRlEFuneaiaywilssin R uAY
yanenasmallad s mmAangzLAs Uszantl 2558

o

va d’j
EadtueveLA N 0l Tanall

LNANTANDY

o 4

dvintRvnsnnstindindseanduinviall. 2555, i
ddenaeiuindamaulne. nsunisin
FINLTEWA, NFINN, 39 Ui,

NINANATNY MAIMN TN . 2539, 18 & aE 1 us .
QAANVINITHENS 39: 34 - 38.

aviryde Unouashia ugan wal wlsatd ass9su g1
el LAZNGIOURT NIANINNG. 2549, Lse@vianw
maleaiuanafenaasainuenAmnIanian viae
TEN19N1TINEAT. 219619998 LA AT
gontlmenss/naeiaiied 3(4): 119 - 126.

sz A Ananad 4713 tswa fuane uazsamm
Alann. 2558. Ml ewiiuganwWlusdnsied
ABUNTALADN. 21TANTNIWR U HTUUAY
ATUNWEDR 3(1): 115-122,

reyayn AuaLlsuldds uazs 4o ap ssineng. 2551,

g el wasaeunsn. Wuiadd 5.

o o

AU EUAT N TASIAT 19 AT, NTIMNe,
369 Ui,

19599N UARATE. 2554, WNNAAENNEing 440
nounBffemnen. drinideuasmssanstia
Wuazudnuatl 18 nautla 18, ngamwe. 180
Wi,

anTudaunadenlng. 2551 UszAviznnid el
isegRadun1aussmInazianien. anvung
dngoiudandeslye 1: 54— 60,

z%’]ﬁmmmmﬂmmﬁ AN DUTIARNUNIIN (AND.).
2537. NAIFTUNARSTUT g AENUNTTH el
FoUl31608 wsfnsuga sen. 878-2537.
NITNINGAAUNIIN, NFINWL, 17 Ui,

BHLIA LNQIII0U UATLszan AW, 2552, MIANH
msraRUlEaaNanaeny Bew. e
Fduatuanysnl. 411N9UALLNITNNIINAT
Qmuﬁﬂm (8N4.), NN, 21 PN,

American Society for Testing and Materials (ASTM).
2010. Annual Book of ASTM Standards. ASTM,
Philadelphia. 1,673 p.

Bledzki, AK. and J. Gassan. 1999. Composites
reinforced with cellulose based fibers. Progress in
Polymer Science 24(2): 221-274.

Faherty, KF. and T.G. Wiliamson. 1995. Wood

Handbook.

Engineering and Construction

Second Edition. McGraw-Hill, Inc, New York. 912
p.

Pablo, A./A. 1989. Wood cement boards from wood
wastes and fast-growing plantation species for
lowcost housing. The Philippine Lumberman 35:

8-53.

449






