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ABSTRACT

This research was carried out to examine physical and mechanical properties of clay-woodceramics
which were carbonized for 3 hours in a special furnace from 3 layers-clay-woodparticleboard made from
pallet waste wood, phenol formaldehyde resin(hereafter PF, Non volatile content 52%, resin content
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30%) and clay(10%, 20% and 30%). Carbonization temperature was 400°C, 600°C and 800°C. The results

are summarized as follows:

1. The higher the carbonization temperature, the higher the dimensional shrinkage and the lower the
carbonization yield ratio. But the higher the clay addition, the lower the dimensional shrinkage and

the higher carbonization yield ratio.

2. The higher the carbonization temperature, the higher the water absorption and the density. The

higher the clay content, the higher the density.

3. The higher the carbonization temperature, the higher the bending Modulus of Rupture and bending

Modulus of Elasticity.

Keywords: Clay-Woodceramics, Carbonization, Pallet wood waste, Phenol formaldehyde resin
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Table 1. Physical Properties of Clay-wood Particleboards

Densit}i Duncan Moisture content(%) | Thickness swelling(%) Water ahsorption (%)
F=2492 F=024" F=170" F=0.80™
CON | 095+001 C 584+072 79+066 2086+0.81
Clay-10% | 1.09+005 B 593+044 1196+3.96 2075+3.00
Clay-20%| 113+005 A 586+041 1093+3.01 1921+130
Clay-30% 12+003 A 562+018 11.83+038 2185+254

Table 2. Mechanical Properties of Clay-wood Particleboards

Bend'mg2 strengtl} Duncan Elastic gnodulus‘ Duncan Internal bonding strength
(kgf/cm®) F=S513 (kgf/cm®) F=366 (kgf/cm®) F=038™
CON 3178713917 A 4761633310367 A 687+204
Clay-10% 302703387 A 4027767 120630 A 698+088
Clay-20% 265601047 AB 4375033 +614.08 AB 621+094
Clay-30% 23743+1727 B 3946500+5541.00 B 605+101
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Table 3. Carbonization Characteristics of Clay-woodceramics

(iim;ﬁggn Ca%l:[({(é]é@‘l)on Duncan shrgz)g%tg(%) Duncan shrl;ﬁ%g;glgg‘%) Duncan
400C 49.79+043 C 9.78+0.10 BC 1441178 C
CON 600°C 3816+058 G 1820+0.49 FG 1695+157 DEF
800C 3527011 H 2202+031 H 2028+047 G
400C 5332+036 B 888+163 ABC 1188+012 B
Clay-10% 6007 4097+018 F 1602+£0.70 E 17310 EF
800T 3950+0.09 G 1957+023 G 1827 +096 F
400 5332+212 B 814+167 AB 1111+043 B
Clay-20% 600 4440+088 E 1458+094 DE 1591+218 CDE
800T 4163+014 F 1639+110 EF 1674+136 DEF
400 5564152 A 7621216 A 897+056 A
Clay-30% 600T 47271052 D 1055+059 C 1090+042 B
800C 4509+ 005 E 1276+ 031 D 1513+123 CD
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Table 4. Physical Properties of Clay-woodceramics

Moisture T Moisture Thickness Water

Densuy

CT | (g/cm’) | Duncan co(no/tot;nt Duncan abs%%))tion Duncan sw(%}ii)ng Duncan abs?g/?)ti(m
F=785° F=684" F=2283° F=1057" F=071

400°C | 0.63+0.02
CON 600 | 063004
800°C [0.70£0.04
4007 | 063002
Clay-109% 600°C | 0.65+005
8007 | 0721005

215+008 | BC | 1315209 | BCD | 139+023 A 2848+883
258+019 A 1386331 B 220+029 AB 3712+ 454
129+013 F 1776009 A 621+130 C 3773+151
186006 | BCD {1098+ 0.0ﬂ E 228+029 AB 2938+075
1961018 | BCD | 11484061 | CDE | 232+118 AB 30961014
1764062 | CDE | 1333+129 BC 186055 A 35.78+340
4007 |0.64+004 2254019 | AB | 803+030 FG 318+021 B 3130+383
Clay-209% 600°C | 0.65+002 204+019 1 BC | 950+014 EF 204+081 AB 3203+0697
800 |073+£001| AB |157+027 | DEF | 11111015 DE 257+090 AB 39.61+132
400 [068+002] BC 213+014 | BC | 6641013 G 2231019 AB 3372+371
Clay-30% 600°C | 071001 B 183+027 | BCDE | 7212005 G 216+020 AB 3568+850
800T [078+001 A 140+003 | EF 7.23+032 G 180+015 A 3758+208

* Moisture absorption of Other materials
1. Active carbon (cocoanut tree) 34.92%
2. Charcoal (Quercus variabilis). 1352%

O Ol O om o0

Table 5. Mechanical Properties of Clay-woodceramics

Cé::ggi?s;n Bending sFt::g%;h( kgt/cm™) Duncan Elastic m}?j;l;;( kgf/cm™) Duncan
400C 2056+517 E 9006167 143154 D
CON 600C 4320+313 C 196445 +21975 BC
8007 65641999 A 4037007 £512734 A
4001 2885+084 E | 8050+ 1197.14 D
Clay-10% 600°C 3662+182 CDE 1703867 +4860.46 C
J 800C 3526+06.24 B 2548951255605 B
400C 3136+237 DE 1342267+ 116811 CD
Clay-20% 600C 4049+138 CDh 194205+ 8445 BC
- 800C 540516 B 248775+1565 B
400C 3091+11.43 E 13478676197 CD
Clay-30% 600°C 3339+207 DE 1338133+ 726139 CD
800C 5227+255 B 244806.07+ 234003 B

o} Ao uh} *7}0}'{7 23S VERETH B8 A7 30% M7t IV b %‘ g JERITE Xie ¥
o] A9 g2 57} 800CY 7% 400°C, 600} vl (2002)2 tciojetslel MH& AZ& MDF PF&

wste]l FAG JRe FrHE Jebdd Claydrt HEAA 1004»*— g F 1000TAM &
Zol] uwl2 Woodceramics® B4 =E €H8-2% 800T gsto] A =8 Woodceramicse] 7|44 A&E& ¥l
A Controlel 7F¢ £ FUEE YehWa Cl- Bged B4R 260 kef/fem’. FEAASE

_>.:
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