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This research was conducted using pozzolans produced from date palm leaves
at the nanoscale and some mechanical properties of concrete were
investigated. The studied properties are compressive strength, tensile strength,
elasticity, and durability of concrete containing date palm leaf pozzolans in a
sulfated environment. The results of this study showed that in concrete made
with pozzolan at low ages, the amount of compressive strength of concrete is
less than control concrete, and at older ages over time, the amount of
compressive and tensile strength increased; to the point that at 128 days these
parameters were approximately 12.35 and 5.8 times higher than that of seven
days. The modulus of elasticity values in the treatments containing pozzolan
were significantly reduced by nearly 18 percent compared to the control
concrete. The performance of treatments containing palm leaf nanoparticles in
a sulfated environment was better than control concrete. Finally, according to
the cases studied, it can be concluded that the use of 20 percent pozzolanic
palm nanoparticles with a strain ratio of 318 compared to control concrete, has
significant deformation values. Hence, the use of this makes the material as a
filler possible for expansion and contraction joints.
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Table 1. Characteristics of different treatments

Treatment A P1 P2
Proportion of cement to the control concrete (%) 100 80 70
Amount of nano particles of palm leaf (%) - 20 30

Figure 1. Measuring the compressive strength (left picture) and tensile strength (right picture)
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Table 2. Concrete mix design for different treatments (Kg)
Treatment Concrete Water Gravel Sand Pozzolan
A 350 186 914.75 870.58 -
Pl 280 198 914.75 870.58 70

P2 245 206 914.75 870.58 105
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Figure 2. Result of electron microscope a‘nalysis
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Figure 3. Result of electron microscope analysis
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Table 3. Amount of different pozzolans in treatments
Treatment Amount of palm leave nano particles (%)

A 0
P1 20
P2 30

Table 4. Compressive strength of different treatments
Compressive strength (Kg/cm?)

Treatment 7% Day 28" Day 60" Day 180" Day
A 194.57 24830 276.88 289.12
Pl 11.57 47.63 105.45 119.91
P 10.20 47.63 121.77 129.26

Table S. Tensile strength of different treatments
Tensile strength (Kg/cm?)

Treatment 7% Day 28" Day 60" Day 180" Day
A 25.48 29.82 31.33 33.97
P1 2.65 6.60 12.08 15.85
P2 2.83 8.68 11.14 14.91
350
= 300
ED —
¢ § 200
Z o
g2 150 o
2 — e T L LT To L ITLITITEERSERS
E 100 Ppa ,/—3:'“
s o
-
o L&
0 50 100 150 200
Time (day)
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S

0 50 100 150 200
Time (day)
Figure 4. Compressive and tensile strength of different treatments through time
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Table 6. Comparison means of compressive strength

Treatment 7" Day 28" Day 60" Day 180" Day
A 195.24* 248.29° 276.87* 289.11*
Pl 11.56° 47.62°¢ 105.42°¢ 129.25°¢
P2 10.20° 47.62¢ 121.76° 139.45°
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Table 7. Comparison means of tensile strength
Tensile strength (Kg/cm?)

Treatment

7" Day 28" Day 60" Day 180" Day
A 25.47 30.19° 31.32¢ 33.97
P1 2.46° 6.60° 12.07¢ 15.85¢
P2 2.83¢ 8.68% 11.13° 14.90¢
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Table 8. Durability of different treatments
Treatment Weight loss (Kg) The proportion of remained weight  Percent of weight loss

A 30.5 95.56 443
P1 18.74 97.00 2.99
P2 20.12 96.78 3.21

Ol ke cp ppS giald o & bgpe 09 Rl ke cp e o Cusl pasedae (A) Jyle 4 w2 L

loyd B dgds D i idlS (gl a8 sl sdaline LB (Jou e o @lydgil o yd Yo b ) PL jledd )0 ()
9 pedSanSgyhn (gobs olabxe 3 1) J56 S (Veje 0)Slee 15 (6,500 o imgh b o ol (0
b sl Y gie 45" Wdged by 35 (2009) Kaid er al. (Kriker ef al., 2008) lodges (owyy oS gydud oy duo
odlatl plpls i o ol dald 4 4 Cuns (55t 3 Slos 5 00l ol 38l wldlgw slalase 0 ) 0 Cuoglds
crroim by U6 Slpdgl aepd Ve b g g sl 01035 plgd Cavgiad dgp csl J58 Sy sl Yoje

oM Aamains M1 Jgoto (et ol Y Y
)'l d‘cﬁlﬁ.ﬁ»l dgos VY olass cJ% Sﬁ OY”% colises dl.:a,\.o).) b ossasle LSLQL}:% MY‘ J9,\.o Oy LS‘)-?
il 0dal () Jgi 53 o5ty (sl delunday ol 8, 518 Slejl 5,90 059,

Table 9. Elasticity modules of different treatments
Elastic modulus (Kg/cm?)

Treatment First replication  Second replication  Third replication
A 29892.21 326290.32 33792.33
Pl 14123.5 13085.7 16951.4

P2 19654.2 21853.4 20989.3
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Table 10. Comparison means of elasticity
Treatment  Percentage of weight loss  Elastic modulus

A 37.23% 321048°
P1 20.67¢ 14720°
P2 23.33% 20832°
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Table 11. Strain in different treatments
Treatment  Strain  Proportion of strain to the control concrete

A 0.0017 100
Pl 0.0054 318.10
P2 0.00058 221.44
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