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Effect of pH and Buffering Potential of Important Domestic
Woods on the Gelation Time of Urea-Formaldehyde Resin*

Jin Heon Kwon - Tae Hyung Han and Kyung San Ryu~

ABSTRACT

The pH and buffering potendal for water extract of seven hardwoods and three softwoods
were determined. The pH values ranged from 3.81 to 5.51 for hardwoods and 4.08 to 5.49 for
softwoods. The gelation time for a urea-formaldehyde resin for each wood was determined and
found to be a range of one minute thirty seven seconds to two minutes thirty nine seconds.
Results shows that geladon time of a urea-formaldehyde resin was directly correlated to the pH
and inversely correlated with acid buffering potential for seven hardwoods and three softwoods
aqueous extracts
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Table 1. Annual ring and diameter at breast height
of each species

Species Annual ring| DBH(cm)
Hardwoods
Quercus variabilis B 19 8.77
Quercus mongolica Fiscn 20 6.35
Quercus dentata Thunberg. 22 6.37
Morus bombycis Korpz- 18 6.37
Salix glandulosa Seem. 19 7.96
Alnus japonica (Thunb.) Steud. 23 6.18
Betula davurica Pallas. 12 6.69
Softwoods
Pinus densiflora S. et Z. 29 13.54
Pinus koraiensis S. et Z 12 7.33
princiruprechts (M) Pus | 16| 70%
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Table 2. The pH and buffering potential of three softwoods and seven hardwoods

. Buffering Potential
Species HW/SW pH -
Acid Base Total
Hardwood
Heartwood 540 0.043 0.241 0.284
Quercus varabilis By.
Sapwood 4.89 0.037 0.158 0.195
. Heartwood 4.66 0.067 0.113 0.180
Quercus mongolica Fiscy
Sapwood 4.81 0.044 0.173 0.217
Heartwood 3.81 0.300 0.096 0.396
Quercus dentata Thunberg .
Sapwood 473 0.060 0.199 0.259
. Heartwood 5.51 0.021 0.308 0.329
Morus bombycis Korpz-
Sapwood 523 0.025 0.265 0.290
Heartwood 494 0.029 0.109 0.138
Salix glandulosa Seem.
Sapwood 4.54 0.052 0.128 0.180
. . Heartwood 4.67 0.036 0.096 0.132
Alnus japonica (Thunb.) Steud.
Sapwood 5.03 0.022 0.143 0.165
. Heartwood 490 0.035 0.126 0.161
Betula davurica Pallas.
Sapwood 5.02 0.014 0.095 0.109
Softwood
. . Heartwood 461 0.039 0.111 0.150
Pinus densiflora S. et Z.
Sapwood 471 0.026 0.091 0.117
. . Heartwood 5.49 0.018 0.094 0.112
Pinus koraiensis S. et Z
Sapwood 4.08 0.068 0.113 0.181
Larix gmelini var. Heartwood 5.25 0.046 0.085 0.131
principisruprechtii (Mayr) Prcer Sapwood 4.80 0.039 - 0.166 0.205
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Fig. 1 The pH and buffrering potential of three
softwoods.

PDSW : Pinus densiflora S. et Z, Sapwood,

PKSW : Pinus koraiensis S. et Z Sapwood,

PDHW : Pinus densiflora S. et Z Heartwood,
PKHW : Pinus koraiensis S. et Z Heartwood,
LGSW : Larix gmelini var. principisruprechtii

(MAYR) PILGER Sapwood,

LGHW : Larix gmelini var. principisruprechtii

(MAYR) PILGER Heartwood

0.025N NaOH{mI) 0.025N H2SO4(mi)

Fig. 2 The pH and buffering potential of three
hardwoods.
QMSW : Quercus mongolica FISCH Sapwood,
QDSW : Quercus dentata Thunberg Sapwood,
QMHW : Quercus mongolica FISCH Heartwood,
QDHW : Quercus dentata Thunberg Heartwood,
AJSW : Alnus japonica (Thunb.) Steud. Sapwood,
AJHW : Alnus japonica (Thunb.) Steud.
Heartwood

0.025N MaOH(mt) 0.025N H.50.(m)

Fig. 3 The pH and buffering potental of four

hardwoods.
QMSW : Quercus mongolica FISCH Sapwood,
QVSW : Quercus variabilis BL. Sapwood,
QMHW : Quercus mongolica FISCH Heartwood,
QVHW : Quercus variabilis BL. Heartwood,
SGSW : Salix glandulosa Seem. Sapwood,
SGHW : Salix glandulosa Seem. Heartwood,
BDSW : Betula davurica Pallas. Sapwood,
BDHW : Betula davurica Pallas. Heartwood
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Table 3. The buffering potential and gelation time of three softwoods and seven hardwoods

. Gelation time Buffering Potential
Species HW/SW ]
(min.sec.) Acid Base Total
Hardwood
e Heartwood 201 0.043 0.241 0.284
Quercus variabilis B;.
Sapwood 2.11 0.037 0.158 0.195
Heartwood 1.39 0.067 0.113 0.180
Quercus mongolica Frscy
Sapwood 2.02 0.044 0.173 0217
Heartwood 1.39 0.300 0.096 0.396
Quercus dentata Thunberg
Sapwood 1.49 0.060 0.199 0.259
Heartwood 2.24 0.021 0.308 0.329
Morus bombycis Koppz.
Sapwood 2.35 0.025 0.265 0.290
Heartwood 144 0.029 0.109 0.138
Salix glandulosa Seem.
Sapwood 1.37 0.052 0.128 0.180
i . Heartwood 1.51 0.036 0.096 0.132
Alnus japonica (Thunb.) Steud.
Sapwood 1.57 0.022 0.143 0.165
Heartwood 1.49 0.035 0.126 0.161
Betula davurica Pallas.
Sapwood 1.53 0.014 0.095 0.109
Softwood
Heartwood 1.55 0.039 0.111 0.150
Pinus densiflora S. et Z.
Sapwood 1.57 0.026 0.091 0.117
Heartwood 2.39 0.018 0.094 0112
Pinus koraiensis S. et Z
Sapwood 1.51 0.068 0.113 0.181
Larix gmelini var. principisruprechtij —Heartwood 2.12 0.046 0.085 0.131
(Mayr) Puger Sapwood 2.26 0.039 0.166 0.205
1. 2t %% ¢] pHE 3.8104 5519 9t} Fasd
2. pH#%} acid buffering potentiale] A= F9] 4
234 7} At 1. Campbell, G. and S. A. Bryant. 1941.
3.pHS} A Aztge] A= Aol AaAAs Aot Determination of pH in wood. Nature 147 : 357.
4. A A7+9} acid buffering potential#E ) 2 2. Foster, Wililam G. 1967. Species variaton:
Ho] A A7} Ut Proceedings of the First Annual Particleboard
5.7 Azkel Mle 1E 37204 28 39z Symposium, pp. 13 - 22.
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