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Interlocking Blocks Containing Oil Palm Ash and Shells Waste

AgaY AT QUASHA"

Charoon Charoennatkul”

Abstract: This research aims to study the feasibility of using palm ash for partial cement replacement and palm
shells for partial gravel replacement to produce interlocking blocks. The properties of the blocks obtained were
compared with the community product standard 602/2547. The palm ash and shells waste replaced cement
and gravel with the following weight percentages: 5-5, 10-10, 15-15 20-20, 25-25, 30-30, 35-35 and 40-40.
The mixtures consist of gravel, cement, sand, palm ash and shells waste. All these components were cured in
air for 28 days. Then the blocks were tested for water absorption and compressive strength. The results showed
that increasing the amount of palm ash and shells waste increased water absorption while increasing the
amount of palm ash and shells waste decreased compressive strength. When the values were compared with

the community product standard 602/2547, these interlocking blocks were classified as non load bearing type.

Keywords: Interlocking block, soil-cement, palm ash, palm shell
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1B) Oil palm waste ash

Figure 1 Oil palm ash and shells waste

Figure 2 Interlocking block usage
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Figure 3 Interlocking block
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Figure 4 Materials from the production of palm oil
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Figure 5 Materials testing machines
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Table 1 Mix (by weight) cement : sand :

laterite : palm ash : palm shell

Mix Percentage of Sand Binder (g) Aggregate (g)
replacement (9) Cement Palm ash Laterite Palm shell

BP 00-00 - 1,000 500 - 3,000 -
BP 05-05 5-5 1,000 475 25 2,850 150
BP 10-10 10-10 1,000 450 50 2,700 300
BP 15-15 15-15 1,000 425 75 2,550 450
BP 20-20 20-20 1,000 400 100 2,400 600
BP 25-25 25-25 1,000 375 125 2,250 750
BP 30-30 30-30 1,000 350 150 2,100 900
BP 35-35 35-35 1,000 325 175 1,950 1,050
BP 40-40 40-40 1,000 300 200 1,800 1,200

BP XX-YY = interlocking blocks containing oil palm waste ash and shells

XX = ratio of oil palm waste ash to replace cement

YY = ratio of palm shells to replace laterite
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Table 2 Properties of materials

Properties of Materials
Materials
GS FM Water absorption (%) Cu (mm) Cc (mm)

Laterite 2.73 N/A 1.02 0.13 1.09
Sand 2.66 2.8 0.45 0.12 1.30
Cement 3.15 N/A N/A N/A N/A
Palm shell 1.42-1.43 3.42 12 N/A N/A
Palm ash 2.02 N/A N/A N/A N/A

N/A = Not applied, GS = Specific gravity, FM = Fineness modulus, Cu = Coefficient of uniformity

Cc = Coefficient of concavity

Table 3 Chemical composition of palm oil fuel ash

N Chemical Percent N Chemical Percent
0. 0.
composition by weight composition by weight
1 Mg 1.63 9 Ti 0.14
2 Al 0.62 10 Mn 0.25
3 Si 22.29 11 Fe 3.00
4 p 3.05 12 Cu 0.09
5 S 0.75 13 Zn 0.12
6 Cl 1.59 14 Rb 0.12
7 K 7.27 15 Sr 0.1
8 Ca 12.49 16 Zr 0.05
1,65
t
1,50 d .~
ié: T
B 15 ¥ =
z L
2 1500 —~, ot
z \
£ Yy =-3.166:5+ 1042+ 16579 "%
= 1450
R:=0.837 \
1,40

BP0 BPSS BP10-10 BF 15-15 BP 20-20 BP 25-25 BP30-30 EF 3535 BF 4040
Mix

Figure 6 Unit weight of interlocking blocks containing ash and of oil palm shells

109



MFATNTNAHUTNTUUAZAUNINWTIA 2(1): 103-112 (2557)

QNN 6 BaanIAINLANTLE T eivn
mﬁﬁuﬁ@nﬂi”mmm”ﬁmmmmmuﬁﬂuﬁ LR
mmmﬂmumuum\imu LL@‘”LLVI%V]@%Q@@NQ@?QN
Faanvanidusindunnagon Wm’wmﬂmum bl
doungnasaas 5-5,10-10, 15-15 umﬂmwnmm@ﬂ
UABNUITANUATEINTIAIDEN9ALAN waziilaiia
Bunnmeiiuaznzanidunnna uazsinlivioe
ﬁyﬁuﬁﬂmmaguﬁﬂﬂﬂigmmmmm@ﬂ"]ﬁmL@m

4. NANISNARAUAIRIRIDAURIBFUARN
Uszanunanidanuaznzaithan
ANNITNARBUNIAINIAIEATBIB FUADN
Uszarunaniiniduuaznzanthdau ‘ﬁ’ﬂ"lq 28 41
uraRsdaumAn T HanTAdeLAIn W 7
AN NF 7 GuansAnindesarasdgudan
Uszanunauinlduuaznzantdy AAndns
AdunauTanay 5-5, 10-10, 15-15, 20-20, 25-25,
30-30, 35-35 UAY 40-40 MNANAL WLI1A1A98AE Y
uﬁfﬂﬂﬂa‘:mumuLﬁwﬂwﬁmmzﬂ:mﬂﬁm%mmi
1in 28 41U WAN1AIS R 52.68, 45.96, 45.12, 44.79,
44.44, 43,51, 43.39 UaT 36.56 kg/cm’ ATNATAL ANl
THuanaliiifiudn definsnamidnnduuaznzan
ﬂmmﬂuﬂﬁumﬂﬂivmﬂu@ I IuNd AT

NAvSest suAentsraunsiinthdsuasnzanhdu

X o 4o
antlagasldnindnsndounaniiiuay (e
WraLaUAUNIRS§IUNART A NTU 602/2547
NUI1AINIFUAAIEAHNUNUTINIRIFIUETLADN
dszanuailaliFurwnin GaivunlidiAeds sl
a8In9n 25 kglem”

5. Nﬂﬂ’]i%ﬂﬂﬂuﬁ’m’]i@ﬂﬂﬁuﬁyﬁm@dﬁg
vaaniszaunandithdauuaznzanihas
ma‘wmmuﬁm’]i@mnau{ﬁ finsdu %
dalu une 24 dalus v09BguRendezarunauiin
anuaznzanliaw ﬁ@ﬁﬂmﬁ_iu 28 Ju lhuanns
MARLAININT 8 AINNNTNAGELNNTAANALTINTE
fgudendszarunaniindidanuaznzaitidn lu
dnadaunanienas gnaunuiyjudinudiaeiin
114w uay Lmu‘wmu@mqmm mﬁmwmumu
pzunsaLLes 8 1 wudnisaanAuting % dalug
uaz 24 Falu 1898 5uAantszarunaniinlidun
LLmn:mﬂwﬁuﬁlmqmiﬁm 28 Surfu fiAanas
@mnﬁm‘fﬁﬁ v, dalug 287211914 109.33-193.71
kg/im® uazdlennnsganauting 24 dalus egszaing
123.41-210.45 kg/m® daifluArfiseniuléniy
NRTFIUNARTUTITNTU 602/2547

LWNNqﬂmuqu@qWﬂ Az imanuannsnlunissy
60
. 55 -
B \ y=56.13x°"
£ 50 \k RT= 0827
£ s =
2 \'%‘
2 40
o
: ~N
“ 35

30

BP0-0 BPE-5  BP10-10

BP 15-15

BP20-200 BP25-25 BP30-30 BP35-35 BP40-40

Mix

Figure 7 Compressive strength of interlocking blocks containing ash and of oil palm shells
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Figure 8 Water absorption of interlocking blocks containing ash and of oil palm shells
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