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Properties and Suitability of Bark Extractives from
Larix leptolepsis as a Bonding Agent’
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ABSTRACT

The experiment was carried out to investigate the properties of bark extractives form Larix leptolepsis
and to evaluate their suitability as a bonding agent.

The yield and reactivity were measured to examine the influence of temperature and time and the effect
of carbonation and sulfonation.

To define the possibility of practical application as wood adhesives the viscosity and gelation time were

measured at 33% concentration.
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The results obtained were summarized as follows :

1. As the both yield and reactivity were high, extraction for 2 hours at 80°C was the optimal temperature
and time.

2. The highest effect achieved at 1% Na,CO; about carbonation and 1% Na,SO; : NaHSO, and 0.25%
Na,SO; about sulfonation. The sulfonation of 0.25% Na,S0O; increased the yield and reactivity most
highly .

3. By using hot water as extraction liquid the yield was 17.2%, while the addition of 1% and 5% NaOH
to the extraction liquid increased the yield to 38.6% and 44.6%, respectively.

4. Hot water extracts showed the highest reactivity (68.8%). The addition of 1% and 5% NaOH led to
decrease in reactivity(49.3% and 25.8%, respectively; .

. At 33% concentration of the extracts the viscosity appeared very variable, Significantly high values of

U

viscosity was measured in 1% NaOH solution, while very low values appeared for 5% NaOH solution.

6. The shortest gelation time was determined at pH 7 to 10 and the highest at pH 4. The use of
paraformaldehyde resulted in gelation times longer than those of 37% formaldehyde solution.

7. Except the sulfonation extracts of hot water and 19% NaOH, the other extracts were found unsuitable
due to high viscosity (1% NaOH extracts, sulfonation extracts) or to curing inability(5% NaQH
extracts, sulfonation extracts of 5% NaOH; .

3. From the three extract solutions which appeared to be suitable for use as bonding agents the hot
water extracts and the sulfonation extracts of hot water were superior in extract reactivity, while the

sulfonation extracts of 1% NaOH exceeded the other two extracts in extract yield,

Kev words . Larix leptolepsis | bark extracts ; adhesives . wviscosily | gelatin.
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Table 1. Characteristics of sample tree

Larix leptolepsis Gordon
Age (yr.) 60-65

Species

Location Kyungki—-do Kwang—neung
D.B.H. (¢m) 4

Number 3

M.C.* 50.2

* Moisture content based on green weight
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Table 2. Conditions of extraction time and

temperature
Extraction liquid Temperature{*C; Time {min)
40 60
1% NaOH 60 90
80 120
95 180

Table 3. Carbonation and sulfonation content on
1% NaOH extract liquid

Agents Content (%1 *
Na,S0, 1 2 2.5
Na,CO; : NaHSO, 1 : 1} 1 2 )

Na,S0, 0.1 0.2 0.25

* Content based on dry weight of the bark
powder

Table 4. Extraction liquids for the preparation of
bark extracts,

No. Extraction liquid

Water

Water + Sulfonation*

1% NaOH

1% NaOH + Sulfonation*
5% NaOH

5% NaOH + Sulfonation*

S WY e L B

* 0.25% of sodium sulfite based on dry weight of
the bark powder
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Table 5. Influence of extraction temperature on
yield and reactivity

Temperature ('C) 40 60 80 95

Yield (%) 28.3 33.4 35.9 36.8
Reactivity (%) 45.4 53.9 52.5 49.7
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10 60 80 95

Temperature(C)
Fig. 1. Influence of extraction temperature on
yield and reactivity.
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Table 6. Influence of extraction time on yield and
reactivity

Time (min) 60 9 120 180

Yield (%) 35.9 38.4 38.6 38.7
Reactivity (%) 53.5 55.7 59.3 59.1

160
— -
*
2
55 .2
o
I
o
~
-150
T j i T
60 90 120 180

Time(min.)
Fig. 2. Influence of extraction time on yield and
reactivity .
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Table 7. Influence of sodium carbonate content on
yield and reactivity
Content (%) * 0 1 2 2.5
Yield /%) 38.6 39.9 39.7 40.1

Reactivity (%)  59.3 65.5 64.3 63.8

Content based on dry weight of the bark
powder .

*
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Fig. 3. Influence of sodium carbonate on yield
and reactivity .
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Table 8. Influence of sodium sulfite and sodium
bisulfite on yield and reactivity

Content (%;* 0 1 2 5
Yield (%) 38.6 41.5 41.1 39.1
Rectivity %) 39.3 60.4 55.5 49.7

* Content based on dry weight of the bark

powder .
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4 J
T . |
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Table 4. Influence of sodium sulfite and sodium
bisulfite on yield and reactivity.
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Table 9. Influence of sodium sulfite on yield and

reactivity .
) Content 19%;* 0 0.1 0.2 .25
Yield %, 38.6 41.2 42.0 421
Reactivity ‘%, 59.3 65.3 67.1 67.4

* Content based on dry weigth of the bark

powder .
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o—a Yield

o-—-a: Reactivity

1 .
0 0.1 .2

Na;H0,'%
Fig. 5. Influence of sodium sulfite on vield and
reactivity .
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Table 10, Yield and reactivity of bark extracts

Table 11. Bark extract reactivity of various

Extraction Yield Reactivity
Liquid % (%)
1 17.2 63.8
2 20.3 75.5
3 38.6 39.3
4 42.1 67.4
5 14.6 25.8
6 48.2 34.8
60 70
50
401 20 32
S z
= 3k 2
=y 3]
> E

\i

= Yield

101 o-.—0 . Reactivity 120

i | I i
0 1 2 3 4 3
NaOH content (%)

Fig. 6. Yield and reactivity of nonsulfonation
bark extracts.

species

Species Reactivity Source
Larix leptolepsis 68.80 Present studty
Pinus halepensis 78.5 Voulgaridis'®
Pinus brutia 77.9

Pinus nigra 24.0

Pinus silvestris 43 .4 Dix, Marutzky®
Pinus radiata 65.9

Picea abies 50.2
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Table 12. Viscosity and gelation time of bark extract
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Extraction Viscosity Gel tim (sec.}
liquid ‘mPas ) 5% Paraformaldehyde 2.5% Formaldehyde
pH==3 5 7 10 pH=4
1 97 152 153 61 57 96
2 64 157 151 54 58 103
3 29, 7H4* - -
4 1, 254 81 87 69 97 64
Z ‘f; No curing achieved within 30min
* (Gelation time not measured due to v;ry high viscosityg
' —H,0 6. fim el AfkErie pH 7-10004 b wbe
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< 7. WKHtel A E(Lsh 1% NaOH figie] 42
=}
- L% Beybel ob 2 e 22 ME0%
E NaOH #h) oF (bt (5% NaOH i,
T

Fig. 7. Relationship between the gelation time
and pH of Larix leptolepsis  bark
extracts.
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