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ABSTRACT : Medium-density fiberboard (MDF) is widely used as an indoor building materials. However, formaldehyde
resins, commonly used to bind MDF together, emit formaldehyde and other volatile organic compounds that cause health
risk at sufficient concentration. In this study, condensed tannin having formaldehyde absorption ability was used to solve
the problem of formaldehyde emission generated from surface material. The synthesis of melamine-formaldehyde resin and
reaction of melamine-formaldehyde and condensed tannin were analyzed by FT-IR spectrum. Also surface properties, such
as shear force, impact strength, tape adhesion, pencil hardness and gloss retention were measured. Free formaldehyde analysis
was performed to analyze remaining unreacted formaldehyde. According to the results, the optimum shear force and impact
strength could be obtained by 10 wt.% usage of condensed tannin. In cases of pencil hardness and gloss retention, the
optimum properties could be obtained at 20 wt.% of condensed tannin. The amounts of formaldehyde emission of surface
material containing 20 wt.% of condensed tannin was 59 wg/m™h. The amounts of formaldehyde emission could be reduced
3 times by using 20 wt.% of condensed tannin.

Keywords : condensed tannin, formaldehyde emission, free formaldehyde analysis, MDF, melamine-formaldehyde resin.
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Figure 2. FT-IR spectrum of melamine-formaldehyde: (a) mela-
mine, (b) formaldehyde, (c) melamine-formaldehyde resin.
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Figure 3. FT-IR spectrum of melamine-formaldehyde resin con-
taining condensed tannin: (a) MF resin, (b) condensed tannin, (c)
MF-CT-5%.
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Figure 4. FT-IR spectrum of melamine-formaldehyde resin with
different concentration of condensed tannin: (a) MF-CT-5%, (b)
MF-CT-10%, (¢) MF-CT-15%, (d) MF-CT-20%.

Table 1. Change of Viscosity of Melamine-Formaldehyde Resin
Containing Condensed Tannin with pH
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Figure 5. Viscosity of melamine-formaldehyde resin with the
amounts of condensed tannin. (at 25 C)
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Figure 6. Pencil hardness and gloss retention of melamine- form-
aldehyde resin with the condensed tannin content.

ol AR A3 o] ol 9 B WS veksirta
AHAL 2 209 B Db £A0) HgHol A4E
A% oF 20 wi% o1 A7HA A% SRl BT
e BAT 5 YoM Wt fel THLIIE FA 5
& aelsto] AHg TFsR HHY wdle] SRS 20 wioeh
o AR e
2. EUIFO 24
Webrl- 2 EAUS S ] 3P Bue FPEE A7
sfo] THAZ AZF ¥ AVALG} FEE, Ao /A
2 %, dolse] o3 HAY AY, BeAel BE}E F
FEoHs| =8 ZY5jo] BeAL ANEAIS slshyl
EHAY ARG RS FUES Faure 60 LiERIIT A



The Study on the Development of Environmental-friendly Surface Material Using Condensed Tannin 203

%7:]1:‘,—_

O—1-1_

=
3

2} Aol tieto] £99 whde
H7VeFo] Z7}eke|| whel Z71sHrt 25 wt% o] oA =
sl faetalal e we] B % o]k 22 frAket FF
Bolm 20 wt% o] Foll A Frasigich AP A Ee] F9 4
oA vrebd A2 bulkysh 53 wde] Aoz ow
Sol7bA mdo] Bt Aol 7] W oz AbREY ol g
g2 BEE S Aol & 5 Al BEes 9
Ztofa] Z2Abe dlo] U] o ZtEe A EFEAHO]
S WAbeke o 54 AlEe] HlE whakeke kol A
vl EA S5 H=d oz de® oY
o AR7E vS x*ﬂé}ﬂl = %L T+ Atk 2
-E 5L E Ao YA d

il

o Ed =4l %“Jﬂoixlur

S EE =

N

O ol fo 1o

H

600 — —

500 — — —

400 — — —

300 - | _— |

Shear force (N)

200 — = — =

100 — = — =

0% 5% 10% 15% 20%
Tannin content ( wt.% )

(@

1600

1400

1200 — — —

1000 — 1 1 —

800 - - _— -

Impact strength (J/m)

400 - - _— -

200 - - _— -

0% 5% 10% 15% 20%
Tannin content ( wt% )
(b)
Figure 7. Shear force and impact strength of melamine-form-

aldehyde resin with condensed tannin content: (a) shear force,
(b) impact strength.
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- "“

Figure 9. Tape test results of melamine-formaldehyde resin with
the condensed tannin content (wt.%) (a) 0, (b) 5, (c) 10, (d) 15,
(e) 20.
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