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Table No: 1- Date Palm tree farms distribution in southern regions of Iran
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Table No: 2- Different parts of a date palm tree branch and their

approximate weight
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Table No: 3- Residues fram one date palm tree - parts, amount and percentage
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Table No: 4- Farm area, density, total tree population, annual residues of date

palm trees
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Table No: 5: pH, acid & base buffering capacity of date palm residue

el T R PUOP e P 03,5 Jliyy 03,53 5 Ao
Acid Buffering Cap. | Base Baffering Cap. | pH Chipping & flaking
cm® in NaOH ~ em® in H2So04
gram gram
0.110 0.675 3.23 | Sls0aSJU oL Sls00 55 >
Dry chipping - Dry flaking
0.104 0.605 5.2 S0 S5l p. Ko 03 S5 =
Dry chipping - Wet flaking
0.095 0.744 541 5 LJ.:JS d'l..i___s.;_ S &.t#.f > >
Wet chipping - Wet flaking
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~ Fig No. 2: pH, acid & base buffering capacity of date palm rasidue
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I'able 6- Specimen dimension and number in each replica & treatrment

33 4 gai 2ldai | ;3 wisaislaar | Dinension sl Saljl g5
S A
no. in each no. in each | Calsel l-t.ﬁ J J.Er Test
treatment replica Thickness | Width | Length
lﬁ 4 15 50 26{] -!.._,_._.....-\J“ \_L'_h.x.a ..,._.‘__.._q_:l- L_.-._gi..i.s
MOR, MOE
| 16 4 15 50 50 Py S
Internal Bond
16 4 15 25 25 sales  SuiS
Thickness Swelling
16 4 15 50 50 o p g b
| moisture & specific gravity
I
|-< 360mm >
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" 4 7277 77 7
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Fig No: 3- Specinen preparation from each board
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Table No: 7- Averge physical and mechanical properties of date palm particleboard

g ——— e =

AA

Sl S8, ol d> A S | VI e | e Caylie Varisbles -l kil 2
Thickness Swelling (%) Water Adsorption internal Bond Modulus of Elasticity |Modulus of Rupture
oA ok AW de,s | 0355 gk,
24 hr. 2 hr. 24 hr. 2 hr. MPa MPa MPa Press Time Hardner Chipping - Flaking
(min.) Level (%) moisture
23.25 10.50 77.84 37.96 0.327 1702 14.46 5
23.25 13.41 68.62 -40.87 0.334 1706 13.55 6 1
23.97 14.83 71.50 42.70 0.318 1650 13.12 7
19.74 12.39 73.89 39.4 0.325 1636 14.43 5 Dry chipping
22.36 12.76 77.42 38.33 0.354 1606 12.87 6 2
+ +
25.74 10.16 73.65 33.67 0.270 1640 12,87 7 Dry flaking
189 10.51 70.71 34.69 0.274 1652 13.20 5
19.60 6.78 66.90 31.21 0.337 1738 13.86 6 3
17.81 9.02 64.75 32.16 0.304 1794 14.82 7

(7 € nar{? A2
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Table No: 7- Averge physical and mechanical properties of date palm particleboard
galins S8 Aol o B L Y g Variobles (=L )= ]
| Thickness Swelling (%) Water Adsorption internal Bond Podulus of Elasticity [Modulus of Rupture
Bad, ;]LIJ jﬂ;h A2 52 i:.]"}g'?}"; "':""L?b.?
! 24 hr. 2 hr, 24 hr. 2 hr. MPa MPa MPa Press Time Hardner Chipping - Flaking
é. (min.) Level (%) moisture
| 28.98 14.58 69.42 31.78 0.284 1664 12.94 5
28.06 12.45 75.92 33.57 0.260 1600 12.36 & 1
26.49 12.65 73.97 29.85 0.311 1723 13.34 7
21.26 10.27 69.03 33.15 0.279 1512 12.530 5 Dry chipping
18.59 10.37 69.11 37.05 0.341 1658 13.73 g% 2
18.69 10.42 69.62 37.69 0.335 1758 13.97 7 Wet flaking 2
i
£
19.11 9.25 64.93 30.19 0.317 1579 13.77 5
FE
22.57 10.46 69.15 31.87 0.357 1787 14.94 & 3 e
£
22,33 9.31 71.43 32.10 0.359 1760 13.91 7 T,
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Table No: 7- Averge physical and mechanical properties of date palm particleboard

ol Suisy ol e A Sk | Vi | et Caylis Variables ool bl d
Thickness Swelling (%) Water Adsorption Imternal Bond Modulus of Elasticity {Modulus of Rupture
o5 ol Flade,s | 0353 5 S,
24 hr. 2 hr. 24 hr. 2 hr, MPa MPa MPa Press Time Hardner Chipping - Flaking
{min.) Level (%) molsture
20.49 10.59 65.81 35.22 0.256 1483 11.87 5
21.78 11.27 72.61 36.68 0.288 1568 11.40 6 1
25.13 11.78 72.07 33.56 0.289 1650 11.77 7
21.06 10.23 77.58 36.07 0.299 1575 12.47 5 Wet chipping
21.52 11.54 72.72 35.49 0.307 1529 1117 6 2
20.40 10.19 67.11 34.52 0.324 1624 11.7 7 Wet flaking
2017 10.57 65.98 34.65 0.304 1626 11.81 5
20.35 10.79 63.62 32.73 0.289 1510 10.89 6 3
21.06 9.46 61.27 29.67 0.326 1706 13.07 7

bA

&y 6 narH{) A2
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Table No: 8- Analysis of variance of the effect of various variables on MOR of particleboard

Faule Ao s 03 Sl gm 05,53 3 Cugb, goroa fal 45
(min.) 4233 Hardner (%) Chipping - flaking Variables
7 6 5 S 2 | j -~ ,‘i j.. Sl | Sk . 55..5- Statistical indices l
Wet - Wet Dry - Wet Dry - Dry ‘
4 |
13.176 12.810 13.054 13.362 12.917 12.761 11.795 13.500 13.744 MOR (MPa)
2 2 2 DF
2.508 7.026 81.176 SS
I 1.254 3.513 40.588 MS l
0.7297 2.0441 23.6175 FC
Defference 3>
0.1364 0.0000 Prob.

(Y
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Table No: 8- Analysis of variance of the effect of various variables on MOE of particleboard

uf'ﬁbl"j _’E:JLIH-MJJ aaﬁduﬂ-aaﬁa‘ﬁ-;ﬂb; J._-..i:.lJ.ﬂl_’.P
Hardner (%) Chipping - flaking Variables
5 3 2 1 ] j.&b’- Sk L Sl Statistical Indices
Wet - Wet Dry - Wet Dry - Dry
1603 1683 1615 1638 1586 1671 1680 MOR (MPa)
2 T - DF
86016 195502 SS |
43008 97751 MS
2.2557 5.1269 FC
Difference - |
0.1116 0.0081 Prob.

Y
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Table No: 10- Analysis of variance of the effect of variables on MOR

e T W
Value Source Freedom Squares Square Valune Prob

1 Replication 3 7.121 2374 1.3812 0.2548
| 2 Factor A 2 81.176 40.588 23,6175 0.0000
| 4 Factor B 2 7.026 3.513 20441 0.1364

6 < AB 4 5.012 1.253 0.7291

8 Factor C 2 2.508 1.254 0.7297

10, A 4 9.599 2.400 1.3964 0.2430
R 4 7.403 1.851 1.0770 03737
[Si1a . ABC 8 18.069 2259 13142 0.2489
15  Error 78 134.048 1.719

Total 107 271.962
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11- Analysis of variance of the effect of variables

Talbe No:

on MOE

I Replication 3 84174704 28058235 14716 0.2288

2 Factor A 2 195501.907 97750.954 5.1269 0.0081

4 Factor B 2 86016.907 43008.454 2.2557 0.1116

6 AB -+ 17178.981 4294.745 0.2253

8 Factor C 2 178901.130 89450.565

4.6916 0.0119
10 AC “ 89989.259 22497.315 1.1800 0.3262
12 BC - 19066.759 4766.690 0.2500
14  ABC 8 171326.519 21415.815 1.1232 0.3572

-15  Error 78 1487165.796 19066.228

2329321.963
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Table No: 12- Analysis of variance of the effect of various variables on IB of particleboard

VY

Press Tme  ou o Ola) Fala Ao s &:;Juﬂ-&a;:ﬁ;ﬁ‘,b‘, sia Jal 4o
(min) 42> Hardner (%) Chipping - flaking Variables
7 6 5 3 2 1 i-3 Pl (s, i Statistical Indices
Wet - Wet Dry - Wet | Dry - Dry
0.316 0.32 0299 | 0.319 | 0.320 0.297 | 0.301 0.318 0.316 IB (MPa)
T
2 2 2 DF
: - !
0.009 0.013 0.006 SS
0.004 0.006 0.003 MS
——
1.6390 2.2986 1.0723 FC
4
Difference 32|
1
0.2008 0.1072 0.3472 x Prob.




A e Co Jodoo g 4 jo

Jalse Bl o oz S Gulols @ doder - VY ooled Jyd
Jidcﬁhg_wjlﬁgﬁa:?m&b;%-ﬂ;ﬂ paRCA

Table No: 13. Analysis of variance of the effect of variables on IB

K Degrees of  Sun of Mean ] i O 1
Value Source  Freedom  Squares Square ¥ Value Prob
1 Replication 3 0.012 0.004 1.4618 0.2314
2 Factor A 2 0.006 0003 - 1.0723 0.3472
4 Factor B 2 0.013 0.006 2.2986 0.1072
6 AB 4 0.021 0.005 1.9311 0.1135
8 Factor C 2 0.009 0.004 1.6390 0.2008
10 AC 4 0.017 0.004 1.5206 0.2043
12 BC 4 0.008 0.002 0.7248
14 ABC 8 0.018 0.002 0.8369
-15 Error 718 0.214 0.003

Total 107 0318
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Table No: 14- Analysis of variance of the effect of various variables on 2 hr. water absorption

Press Time v »» Olo} ol Lo s 03 S I g= 05,55 3 Cugb, ra ol g8
(min) A5 Hardner (%) Chipping - flaking Variables |
7 6 5 3 2 1 P FeSls K. S Statistical Indices
Wet - Wet Dry - Wet Dry - Dry

33.99 35.31 34.79 | 3214 | 36.15 35.80 | 34.29 33.03 36.78 2h WA(%)
2 2 2 DF
31.80 355.71 262.12 SS
15.90 177.86 131.06 MS
1.147 12.82 9.45 FC

Detference .t M|
’

[ 0.3230 0.0000 0.0002 Prob.
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Table No: 14- Analysis of variance of the effect of various variable on 24 hr. water absorption of particleboard

Press Time wﬂdb_; j.‘ub-l.-ﬂ_;: C!#;JL"-#-CH;#}GJ_,LJ
(min.) 4235 Hardner (%) Chipping - flaking Variables
7 6 5 3 2 1 sy el (Kl s Statistical Indices
Wet - Wet Dry - Wet Dry - Dry
69.48 70.67 70.58 66.58 72.24 71.97 68.75 70.29 71.70 24 hr. WA (%)
2 2 2 DF
31.43 747.81 156.42 SS
15.71 373.91 78.21 MS
0.6127 14.58 3.05 FC
Difference 4™ >
- 0.0000 0.0531 Prob.
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Table No: 16- Analysis of variance of the effect of variables on 2

& 24 hrs. water absorption

K Degrees of Sun of Mean f
Value Source Freedom Squares Square Value Prob
1 Replication 3 28.794 9.598 0.6920
2 Factor A 2 262.119 131.060 9.4494 0.0002
4 Factor B 2 355.710 177.855 12.8234 0.0000
6 AB 4 237.778 59.445 4.2860 ~ 0.0035
8 Factor C 2 31.803 15.902 1.1465 0.3230
10 AC - 66.314 16.578 1.1953 0.3196
12 BC 4 35.026 8.757 0.6313
14 ABC 8 172.604 21.576 1.5556 0.1521
-15  Error 78 1081.829 13.870
Total 107 2271.978
K Degrees of Sun of Mean I
Value Source Freedom Squares Square Value Prob
1 Replication 3 50.729 16.910 0.6594
2 FactorA 2 156.415 78.207 3.0496 0.0531
4 Factor B 2 747813 373.906 14.5800 0.0000
6 AB 4 260.752 65.188 2.5419 0.0462
8 Festor'@© ' 2 31.425 15.713 0.6127
10 AC 4 262.718 65.679 2.5611 0.0449
12 BC 4 77.834 19.459 0.7588
14 ABC 8 469.801 58.725 2.2899 0.0294
-15  Error 78 2000.327 25.645
I 107 4057814 3 Sf
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Table No: 17- Analysis of variance of the effect of various variables on 2hr. thickness swelling of particleboard

L]

Press Time uﬂﬁdb‘}

J;JJLQ SS-ST

a#;du‘#-b-ﬁ;éﬁ&-{ﬁJ

(min) 4293 Hardner (%) Chipping - flaking Variables
7 6 5 3 2 1 P FaSls Sl s Statistical Indices
Wet - Wet Dry - Wet Dry - Dry
¢
10.87 11.09 1099 | 9.57 10.92 12.45 | 10.71 11.08 11.15 2hr TS (%)
2 2 2 DF
0.908 149.31 4.02 SS
—
0.454 74.65 2.01 MS
|
0.083 13.65 0.3678 FC
Defference S5
- 0.0000 Prob.
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Table No: 18- Analysis of variance of the effect of various variables on 24 hr. thickniss swelling

Press Time  yu obj

(b

JEER] VS B 03 SIS g m05 85 5 Cugb, gron Jal g8
(min) 4285 Hardner (%) Chipping - flaking Variables
7 6 5 3 2 1 PEN P | Kl Sl Statistical Indices
Wet - Wet Dry - Wet Dry - Dry
22.40 22.01 21.44 20.21 21.04 24.60 21.33 22.90 21.63 24hr TS (%)
2 2 2 DF
|
16.74 391.25 50.03 SS
B.37 195.62 25.02 MS
0.57 13.25 1.70 FC
Difference i s
= 7
- 0.0000 0.1903 Prob.
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Table No: 19- Analysis of variance of the effect of variables on 2 & 24 hrs.
thickness swelling

K Degrees of Sun of Mean RS
alue Source Freedom Squares Square Value Prob
1 Replication 3 3.113 1.038 0.1897
2  Factor A 2 4.024 2.012 0.3678
4 Factor B 2 149.309 74.654 13.6475 0.0000
6 AB 4 51.463 12.866 2.3520 0.0612 |
8 Factor C 2 0.908 0.454 0.0830 [
10 AC - 6.093 1.523 0.2785 |
12 BC +

8

K Degrees of  Sun of Mean f
Value Source Freedom  Squares Square Value Prob
| 1 Replication 3 36.420 12.140 0.8225
2 Factor A 2 50.034 25.017 1.6949 0.1903
4 Factor B 2 391.246 195.623 13.2532 0.0000
6 AB + 244 487 61.122 4.1409 0.0043
8 Factor C 2 16.743 8.372 0.5672
10 AC + 23.334 5.834 0.3952
12 BC 4 8.737 2.184 (0.1480
14 ABC 8 142.383 17.798 1.2058 0.3067 I
-15 Error 78 1151312 14.760
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Fig No: 4- The influence

of press time & hardner variation on MOR of date

palm particleboard. (Dry chipping, Dry flaking)
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Fig No: 6- The influence of press time & hardner variation on MOR of date
palm particleboard. (wet chipping, wet flaking)
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Fig No: 7- The influence of press time & hardner variation on MOE of date
palm particleboard. (Dry chipping, Dry flaking)
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The influence of press time & hardner variation on MOE of dute
palm particleboard. (wet chipping, wet flaking)
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Fig No: 10- The influence of press time & hardner variation on IB of date

palm particleboard. (Dry chipping, Dry flaking)
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Fig No: 11- The influence of press time & hardner variation on IB of date
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Fig No: 12- The influence of press time & hardner variation on IB of date
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Fig No: 13- The influence of press time & hardner variation on thickness Swelling
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Fig No: 14- The influence of press time & hardner variation on thickness
swelling of date palm particleboard. (Dry chipping, wet flaking)

Press Thve (min)

12

;d.';ﬁ-...: cs:afﬁh—-& GS‘-L:_:S’GJ_!JJJJ& J-:IJJ" ™ Ofﬂj )_._Aj;c :ja ﬁer.i dS;
(5 035 dlig 5 03,5 3,8) Jov cluls jl g 00,5
Fig No: 15- The influence of press time & hardner variation on thickness
swelling of date palm particleboard. (wet chipping, wet flaking)
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Fig No: 16- The influence of press time & hardner variation on waler
absorption of date palm particleboard. (Dry chipping, Dry flaking)
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Fig No: 17- The influence of press time & hardner variation on walter
absorption of date palm particleboard. (Dry chipping, wet flaking)
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Fig No: 18- The influence of press time & hardner variation on water

absorption of date palm particleboard. (wet chipping, wet flaking)
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Abstract

The influence of production variables such as residues moistare content
at the time of chipping or flaking, harder and press time on properties of
particleboard from date palm residues are investigated. Each variable was
investigated at three different levels and a total of 27 combinations of
variables were studied. The results of this investigation indicates that -

- Residues moisture content at the time of chipping and flaking affects
both physical and mechanical properties of boards. MOR and MOE of
board made from flakes produced by dry chipping and either wet or dry
flaking was higher than others and its dimensional stability was better.
Chipping and flaking moisture did not affect IB significantly.

- Hardner consumption did not significantly influence the properties,,

but increasing hardner consumption to 3 percent of resin content (solid

basis) improved board properties.

- Press time also did not influence board properties and for the

production of 15 mm boards, either 5 or 6 minutes press time can be used.

variable combination can be utilized : dry chipping - wet flaking, 3 percent

hardner and 6 minutes press fime.
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