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1- Wood-cement composites
2- Wood-wool cement board (WWCB)
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1- Partition
2- Decorative
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Table 1. Chemical composition of Populus deltoides wood.

o sldae A=l S5
Reference Value Unit Composition

2 51 % (Cellulose) 3} sk

2 223 % (Lignin) :-5J

2) 5.1 % (Extractives) |5zl sl

?2) 0.7 % (Ash) s+
(Present study) sl asllas 6.23 % (Moisture content) <o sb; Ao s
(Present study) sl asllas 360.1 + 68.6 mm (Length) Jsb
(Present study) sl asllas 1.52+0.18 mm (Width) 5 ,e
(Present study) sl asllas 0.3 +0.06 mm (Thickness) cwlbes
(Present study) ol asllas 1200.3 - L/T
(Present study) ;50> asllks 236.9 - L/'wW

i Ologw ploosd 9 (S5 s S5 -Y Jgi

Table 2. Chemical composition of white cement.

Sldae g S5
Value Unit Composition
>90 (min.) 4i3s (Initial curing) «Jsl s,
>120 (min.) 4i3s (Final curing) ;lg s,
>92.5 % (Whiteness) (gduiw 4,3
22-23.8 % SiO,
4-5 % ALO3
<0.45 % Fe,03
63-66 % CaO
<3 % MgO
1.8-2.6 % SO3
<0.5 % K,O
<0.5 % Na,O
<0.7 % IR
<3 % LOI
<0.009 % Chloride content

a5l OS5l edtedlel SOl ulul

** Based on information provided by the supplier company
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Table 3. Properties of colors used.

b S35 o S
” Description of properties Properties
(Plastic paint) Sz K, (Type) ¢ 5

31%

59%

435 08 b 5365 08 121790 US e 602 05

(Pigment content) «1535, s

(Solid Content) dsl> 5l 50 Ao >

(Colors used) eslizuls ;5o sla S,

blue code 602, green code 790, ochre code 365 and magnolia code 435

** Based on information provided by the supplier company
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Table 4. Research treatments and its details.

S 2 oS m e JMEs 5 § 5 Sl &S
Treatment description Type and amount of accelerator Treatment code
Clocs b 2y it (Control 1) aals Cl
Water+ Wood wool+ Cement
St Dot 2ty (Control 2) ¥ aals 2
Water+ Wood wool+ Cement+ Color
YARPERWIRY
e S A
NaCl, 3%
10 4w A
ik S B
NaCl, 5%
A.XJJSGI.J‘+;<’~)+QL~?.~+;.JJ>14;;)+;.JI /VV.:.HJSJ.:_JLS C
Water+ Wood wool+ Cement+ Color+ accelerator CaCly, 3%
/.0 &
("’“JS S D
CaCl,, 5%

o5 4y Sezdhy 5, . =
(Wood wool) (Plastic paint) (Water)
: [

Lo loges
(White cement)

Sty Sy
(Plastic paint)

e
(Hot Water+NaCl)

oS’ o
(Accelerator)

I
I

e L oe

Olow —C gz d, Glaasy cile ol o -V S5

Figure 1. Schematic diagrams illustrating the flow of producing the wood wool-cement board.

1
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Figure 2. Initial and secondary curing time of cement in different treatments. 1: (Cement + Water);
2: (Cement + Water + Color); 3: (Cement + Water + 3% NaCl); 4: (Cement + Water + 5% NaCl); 5: (Cement
+ Water + 3% CaCly); 6: (Cement + Water + 5% CaCly); 7: (Cement + Water + Color + 3% NaCl);
8: (Cement + Water + Color + 5% NaCl); 9: (Cement + Water + Color + 3% CaCl,); 10: (Cement + Water +
Color + 5% CaCl,).
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Table 5. ANOVA results of the effect of variable factors on physical and mechanical properties.

ol R w3
ki . ) O P S5
. g T Sla e &3l e QSJU:
Difference S.0.V Properties
Sig. M.S S.S D.F
A) Sl s g
ns 0.147 2.58 0.2977 0.2977 1 = &
Salt type
B) Sas ldis S
ns 0.961 0.00 0.0003 0.0003 1 MOR
Salt content
ns 0.056 5.01 0.5764 0.5764 1 AxB
A) Sl s g
0.014 9.73 178313 178313 1 = &
Salt type
(B) Ka jlkie o oo
0.010 11.06 202641 202641 1 ° MOE
Salt content
ns 0.82 3.96 72566 72566 1 AxB
A) Kol s g
*k 0.003 17.93 0.0049 0.0049 1 = &
Salt type
(B) a5 i gl g2 S
ns 0.107 3.30 0.0009 0.0009 1 B
Salt content
ns 0.330 1.08 0.0002 0.0002 1 AxB
A) Ko g g
ns 0.334 1.06 8.501 8.501 1 &
Salt type
T S b
B) o ldde : :
ns 0.849 004 0311 0311 1 B) i Withdrawal capacity
Salt content of screws
ns 0.069 4.42 35.593 35.593 1 AxB
A) Sl s g
*k 0.000 66.98 4.86 4.86 1 = &
Salt type cela YE 5l o ol s
(B) S ltis s sosbse
* 0.025 7.58 0.5507 0.5507 1 .
Salt content Water absorption
in 24 hours
ns 0.496 0.51 0.0369 0.0369 1 AxB
A) K g g
*k 0.000 33.70 0.1254 0.1254 1 &
Salt type 3 e Caalis SaiSly
(B) K j\tie s ok e cela YE
ns 0.293 0.16 0.0006 0.0006 1 Salt content Thickness swelling
in 24 hours
ns 0.515 0.44 0.0059 0.0059 1 AxB
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Figure 3. The effect of type and amount of accelerator on bending strength.
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Figure 4. The effect of type and amount of accelerator on modulus of elasticity.
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Figure 5. The effect of type and amount of accelerator on internal boning.
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Abstract

Background and Objectives: The use of new materials with competitive features in the
construction industry has always been considered. The stage of finishing and interior decoration
is also considered an important part of this dynamic industry, which is closely related to the
wood products industry. In this study, the optimal conditions for making decorative wood wool
cement board were investigated. The aim of this study was to investigate the effect of
water-based paint on the hardening of white cement and improve the quality of the bonding in
this decorative panel using metal salts.

Materials and Methods: The wood wool was first pretreated with hot salty water to remove the
inhabitant compounds. For this purpose, the wood wool piles are mixed with white cement,
accelerator (sodium chloride and calcium chloride), water and plastic paint in a certain ratio and
after manual forming were placed in cold press for 20 minutes for initial compression. Then for
initial setting of cement and reaching a thickness of 16 mm, it was placed in a secondary cold
press for 18 hours. After leaving the cold press, the produced panels were conditioned for 28
days in order to completely setting the cement. Then their physical and mechanical properties
were measured according to the relevant standards.

Results: The results of this study showed that the best mechanical properties were related to
panels made with calcium chloride and in these conditions the highest modulus of elasticity
(MOE) was related to calcium chloride with a level of 5% equal to 1217.9 MPa. In case of
flexural strength (MOR) and internal bonding (IB), the highest results were observed in
treatments with 3% Calcium chloride and were equal to 3.7 and 0.15 MPa, respectively. Also,
the optimal conditions for improving the physical properties were determined by applying
sodium chloride at the level of 5%, in that the water absorption (WA) and thickness swelling
(TS) were determined 7.9% and 0.43% respectively.

Conclusion: By adding the paint to production process of wood wool cement board, the curing
time was increased and caused reduction in some properties. But with adding metal salts, the
curing rate was improved and the reduction in almost properties was compensated. Salt type
had significant influence on properties like MOE, 1B, WA24h and TS24hvwhile the effect of
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salt amount was only significant on MOE and WA24h. Regarding to the variety of application
and special characteristics of WWCB, including sound absorption, dimensional stability, fire
resistance, abundance and cheapness of raw materials, no complexity of the production process,
no emission of toxic compounds such as formaldehyde, it could be suitable choice for
decorative purposes in building industries.

Keywords: Decorative panel, Metal salts, Poplar, Water-based paint, Wood wool-cement board
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