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[Abstract] In this study, liquefied ma bamboo (Dendrocalamus latiflorus Munro) C-LB and
S-LB were prepared form liquefied Ma bamboo powder in phenol with H,SO, and HCI as catalysts,
respectively. Liquefied ma bamboo C-LB and S-LB was used as raw materials to prepare phenol-
formaldehyde (PF) resins with the molar ratio of formaldehyde to phenol at 1.8 and 2.0. The

characterization, curing behavior and adhesion properties of PF resins were investigated. The
results showed that S-LB had less un-liquefied residue, higher viscosity and higher molecules

weight than C-LB. PF resins from S-LB were quickly increasing viscosity during synthesis. PF
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resins from S-LB had higher viscosity and shorter curing time than C-LB. Differential scanning

calorimetry analysis showed that PF resins from S-LB had higher curing reactivity than C-LB.

The results also indicated that PF resins from S-LB had curing reactivity at low temperature and

lower exothermic heat than C-LB. The bonding strength of plywood prepared with resins from

C-LB fulfilled the requirement of the CNS 1349 standard. On the other hand, plywood prepared
with PF resins from S-LB lacked the water-resistant bonding strength.

[Key words] Liquefied bamboo, Phenol-formaldehyde resins, Dendrocalamus latiflorus Munro,

Differential scanning calorimetry.
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Table 1  Properties of liquefied ma bamboo
AL G DRIEAR R gy Rial Bhi
bl
e S T R R A
C-LB HC1 6.48 6410 38.7 15.5 54.4 238 1337 5.62
S-LB H,SO, 0.68 178000 65.1 41.0 313 374 1487 3.98

Mn ~ Mw xMw/MnZ3 I R P19 73+ & ~ EEFH S FERD FRIBE -

Intensity

1.5 2.0 25 3.0 35 4.0
Molecular weight (Log M)

Bl RIEWTIZ2FEDGE -
Fig.1 Molecular weight distribution of

liquefied ma bamboo.
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Table 2  Properties of PF resins prepared from liquefied ma bamboo

A -
Bt Ry 0 ME e Ak
{t%ﬁ% Eﬁ F/P/NaOH }iﬁgﬂﬁ FEﬁ (%) P (cps) xi . (%)
JERE (FEHL) (min) (min)
C-1 C-LB 1.8/1.0/0.6 75 44.1 11.3 311 12.7 5.4
C-2 C-LB 2.0/1.0/0.6 30 43.0 11.3 254 10.3 4.7
S-1 S-LB 1.8/1.0/0.6 22 44.4 11.8 1950 5.1 55
S-2 S-LB 2.0/1.0/0.6 6 432 11.7 588 5.0 5.1
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B2 RILMTIREPFEEZDSCADHTE -
Fig.2 DSC thermograms of PF resins prepared

from liquefied ma bamboo.
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Table 3 DSC Thermosetting parameters of PF resins prepared from liquefied ma bamboo

ETH 5 A F/E/N aOH Olgsetl Pfakl Heightl AH'
(% (BEHE) 9] (C) (w/g) (/g
C-1 C-LB 1.8/1/0.6 112 140 -0.381 80.9
C-2 C-LB 2.0/1/0.6 126 142 -0.300 51.1
S-1 S-LB 1.8/1/0.6 111 115 -0.731 30.0
S-2 S-LB 2.0/1/0.6 124 126 -1.379 37.1

' Onset ~ Peak ~ Height ~ A

HIy Bl REGEEHAREA S HERRLE ~

B e EEMBERLEE ~

TR e R R A LS HE R -
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Table 4 Bonding strength of PF resins prepared from liquefied ma bamboo

RLRBTEIE &8 (MPa)

sy
o — —
HRE oKX R EIBEK
C-1 C-LB 1.8/1/0.6 1.8440.32 1.5140.22 1.1640.13
C-2 C-LB 2.0/1/0.6 1.8240.25 1.48+0.30 1.16£0.14
S-1 S-LB 1.8/1/0.6 1.3940.23 0.6610.14 0.3840.30
S-2 S-LB 2.0/1/0.6 1.1440.19 0.49+0.11 0.34+0.22
PF' Phenol 1.8/1/0.4 1.8040.72 1.9240.72 1.20+0.48
PF' Phenol 2.0/1/0.4 1.4440.36 1.5640.12 1.3240.24

"Ref. Lee et al. (2012)
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