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Determination of Wood Flour Content in WPC Through
Thermogravimetic Analysis and Accelerator Mass Spectrometry'
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ABSTRACT

Determination of the wood content in wood plastic composite (WPC) is crucial to form reliable WPC market. WPC
with simple formulation consisting of only two components (wood flour and polypropylene) was examined using ther-
mogravimetric analysis (TGA) and accelerator mass spectrometry (AMS) for determining wood content in the WPC.
TGA method using derivative peak temperature (DTp) of polypropylene under low heating rate (5C/min) showed more
reliable calibration curve and lower error factor compared to method of using the percentage of weight loss of wood
flour. In addition, AMS using bio-based carbon content showed greater reliability for the determination of wood con-
tent in the WPC in comparison with the TGA method.
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Table 1. Compositions of the WPCs

Wood (wt%) PP (Wt%)
30 70
40 60
50 50
60 40
70 30

L 230Co)A 22 g/10 mino]1, YELE 0.93 g/lem’
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Fig. 1. TGA curves of WPC at 50 wt% wood content.

HYu| B2 (DTp)S o]&slgct B&AHGo] A4
19| hemicellulose, cellulose, ligin®] -9 F& 150
~ 500C AololH Ha7F ool ui(Lee and
Kim, 2015), 100°C S-tofA] ZeEo] ko] o] o]
A|aL, 400T FZoA HAHfol 4% ©Haao
2t Ja)7) o] F o] X tt(Jeske et al., 2012; Gwon
et al, 2014). Wk B AFo|AE SHo
olZolzl £ 150C A9 BA Hgo| Ba ens
A2 (Tonset wood)2.2, 400C o3} =& &
A Hgo Bl 2% A (Tfinal wood)o-z2 AA

skal, HAAROl et GRS $9 das(%)= A
Areloiet.

AMS EX2 u|e} o4 (Beta Analytic, Inc., B}
oofju], ml=h)ol &jEstel EAS PP or, WPC
W wholems gk ghefule2 ASTM D6866-12
Method Bof| whe} 3= ik AMS= AJ22] A}
£ o283} AlA THEAI7| AL, S| A9 &F 19
AshelE BAstel 2% Qa sk Uxjale 5
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H&9 EisE 10-12~10-150|tk(Park et al.,
2008; Tachibana e al., 2010). ¥¥F& ] AMSQ] 2+
T FZE Fig. 29 Y2 H(Tachibana ef al.,
2010), WPC Y Hfo]@ujA gha JhefH|&2 o}
Al (D Zol A4t St

% biobased carbon = pMC x (.98 «eeeveeereeen 1)

o] 2]oA] pMC (percentage of modern corbon)=
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Fig. 2. Schematic illustration of AMS apparatus for pMC.
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AlALE AeFA(regression curve)S HoJFIl Qlom,
ofof thgk k& At k2 Table 29F 39 LFERH S
o} $2&% 5C/minof| A g AA A4 (coefficient
of determination, R2)+= 0.9977¢0]w, WPC A A
AR BYJE &2 A8 def(experimental)} ZHH
AoezRy 3 HAHF Td(calculated)S F5h
TRE e2&0] M= 0.4~3.3%0]aL, oof thgh 3
T2 1.8%%Uth S25E 10T/mine] -9, ZAAA
T= 0973801, 228 HYYE 1.3~9.0%0]1L, 9]
of gt H2 3.9%%ch A7) dHolg=iE 52

2% 50/mine] 27A08 TGAS Eat ZAH9 3
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AR R T AAE(%)S o] & 24
He S2&% 5T/minoflA] =85ty on, oo tf
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Table 2. Wood content (experimental & calculated) and error factor using DTp obtained from DTG curves with

the heating rate of 57/min

Wood content (%)
(experimental)

*Wood content (%)
(calculated)

"Error factor (%)

30.0
40.0
50.0
60.0
70.0

30.7
38.7
49.8
61.4
69.4

2.3
33
0.4
2.3
0.9

a: calculated value from the regression curve in Fig. 2.

*: [(calculated value-experimental value)/experimental value] x 100.

Table 3. Wood content (experimental & calculated) and error factor using DTp obtained from DTG curves with

the heating rate of 10°C/min

Wood content (%)

*Wood content (%)

“Error factor (%)

(experimental) (calculated)
30.0 31.7 5.6
40.0 40.6 1.5
50.0 455 9.0
60.0 60.8 13
70.0 71.5 2.1

a: calculated value from the regression curve in Fig. 3.

*: [(calculated value-experimental value)/experimental value] x 100.
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Fig. 3. Maximum derivative temperature (DTp) of

PP as a function of experimental wood content (the

heating rate of 57 /min).
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Fig. 4. Maximum derivative temperature (DTp) of

PP as a function of experimental wood content (the

heating rate of 107 /min).
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Table 4. Wood content (experimental & calculated) and error factor using the percentage of weigh loss obtained
from TGA curves with the heating rate of 5C/min

Wood content (%)
(experimental)

*Wood content (%)
(calculated)

"Error factor (%)

30.0
40.0
50.0
60.0
70.0

28.3
43.0
49.3
59.2
70.2

5.7
7.5
1.4
1.3
0.3

a: calculated value from the regression curve in Fig. 4.
*: [(calculated value-experimental value)/experimental value] x 100.

Table 5. Wood content (experimental & calculated) and error factor from AMS

Wood content (%)

*Wood content (%)

“Error factor (%)

(experimental) (calculated)
30.0 30.6 2.0
40.0 39.6 1.0
50.0 49.6 0.8
60.0 59.6 0.7
70.0 70.6 0.9

a: calculated value from the regression curve in Fig. 5.

*: [(calculated value-experimental value ) /experimental value] x 100.

N

y=0.5717x + 5.5738
R®=0.9824
40t

30

Weight loss (%)

20

Wood content (wt%)
Fig. 5. The percentage of weight loss as a function of
experimental wood content (the heating rate of 5C/min).
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