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Development of New Products and High Value
Added Biopolymer from Softwoods
by Chemical Modification™

- Quantitative Variation of Water-soluble Extracts
from Coniferous Barks for Tannin-based Adhesives -

Nam-Seok Cho™ - Gyu-Seong Han™

ABSTRACT

Extracts from bark have been studied with a view to producing water-proof wood adhesives. Late-
ly many softwoods. such as radiata pine from New Zealand and larch from Siberia, Russia. have
been imported and utilized. and their residual barks would be expecting as potential raw materials
for something useful chemicals. The great effort toward utilization of bark extractives as a chemi-
cal feedstock has been made on a worldwide level. However few report has been done for the uti-
lization of tree bark extractives in Korea.

Hot-water extracts were prepared from barks of Japanese larch{Larix leptolepis) . Siberianlarch{Larix
gmelinii) and Radiata pine(Pinus radiata). The effect of various factors. such as particle size. liquor
ratio, extraction temperature, and reaction time, on the extractive yields was discussed.

Particle sizes affected the hot-water extractives: the finer the particle size. the higher extractives
and extract efficiency. Higher temperature and higher liquor ratio were more effective. Extractives
from Japanese larch were relatively less than those from Siberian larch and Radiata pine barks.
Formaldehyde precipitates was the highest in extractives of Radiata pine barks. It could be con-
cluded that Siberian larch bark was the best raw material for tannin adhesives. because its extrac-
tive yield was higer than those of the other barks.
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Table 1. Extraction condition of water-soluble
extracts.

L/T Variables

20, 20~60, 60>
90, 100

30, 60, 90, 120, 240
1:10, 1:50, 1:100

Particle size (mesh)
Temperature (C)
Time (min.)

Bark to water ratio

-2
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1 Thermometer
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Constant
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Stirrer —_|

Bark solution

Fig. 1. Bark extraction apparatus.
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Table 2. Chemical components.

Chemical Japanese  Siberian Radiata

components larch larch pine

Extractives

Hot water 12.5 18.1 15.5
1 % NaOH 16.8 22.4 21.6
Methanol 9.8 11.0 12.8

Holocellulose 38.4 391 36.4

Lignin 14.6 13.8 15.3

Ash 3.02 2.90 3.13
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Table 3. Effect of particle size of wood barks on extraction vield.

Siberian larch

Extraction Japanese larch Radiata pine

time

{min) 20 20~60 60 520 2060 60 720 20~60 60,

30 55.3 64.2 65.0 58.2 4.8 76.0 56.2 68.2 70.0

60 58.1 0.5 714 62.1 8305 81.4 60.4 72.3 73.4

90 63.2 75.0 78.3 75.3 821 82.5 65.3 77 4 78.3

120 69.0 80.1 82.2 79.1 ®7.1 88.2 74.6 82.7 52.0

240 73.4 82.2 83.0 L)(l 91.4 78.5 84.2 88.4

85.4




Table 4. Effect of temperature on extraction yield.

Extraction time Japanese larch Siberian larch Radiata pine
{min) % 100 90 100 90 100
30 58.4 64.1 66.3 75.0 55.3 71.5
60 60.6 70.3 70.0 80.1 58.9 78.4
90 64.2 75.0 75.5 82.4 67.2 81.8
120 71.7 80.7 78.3 87.6 75.5 88.8
240 70.5 82.4 81.8 92.8 78.9 91.6

Notes : Particle size : 20~60mesh. Liquor to wood ratio = 50 : 1
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Table b. Effect of bark to water ratio on extrac-
tion yield of Japanese larch bark.

Extraction Bark to water ratio

time

(min) 1:10 150 1100
30 58.4 64.1 64.3
60 63.9 70.3 68.7
90 68.4 75.0 75.5
120 76.5 80.7 80.9
240 79.8 82.4 81.8

Notes : Particlesize : 20~60mesh, Temperature : 100C.

Table 6. Effect of bark towater ratio onextrac-
tion yield of Siberian larch bark.
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Table 7. Effect of bark to water ratio on extrac-
tion yield of Radiata pine bark.

Extraction Bark to water ratio Extraction Bark to water ratio

time time

{min) 1:10 1:50 1:100 {min) 1:10 1:50 1:100
30 64.5 75.0 74.0 30 61.5 71.5 70.5
60 7.2 80.1 79.4 60 64.6 78.4 76.7
90 73.7 82.4 82.3 90 67.9 81.8 81.8
120 75.8 87.6 86.6 120 77.5 88.8 88.6
240 79.6 92.8 91.5 240 84.3 91.6 94.5

Notes : Particlesize : 20~60mesh, Temperature : 100C.

Notes : Particlesize : 20~60mesh. Temperature : 100C.
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Fig. 2. Effect of reaction time on formaldehyde
precipitates.
Notes ;: 0 Radiate pine. ®: Siberian larch.
ot Japanese larch.

3.2.4 84 542 HE 45

228 1ed BV 57 2e 4RE BRI o
Wrgalel S AT el Iukd Belsh Qi
Aoz dzEe gRsh Be B4 B0l Y ol
el BhE FUGesn Faeel Mzﬂﬁwax 4
& sfefshed] oh g REE A5t Bl
A g vk} ge] #4b GREA S5 .ﬁﬂ%eg | 7
A ke 52 Al ghe dehied tslel, Auelol
S Sl 72 0% aeleltkaunel 9 %
Ame g2 AFe oS B WAL AR

WAR ez 2T HES 22E wEel 2 90E
F7) gkent, FEAIR0] 4413b0 R Lojx 3, e
z70] A&HY F2ue) TEAWI=ste] wgyel 7
a5 Aoz e,

O,

°l

4.2 B

2 apdiE 22 0 ggsae] Ag e 24 %
o] o} &% 1 Y AHrA 7 39F FA HHE
4 Alajelopst deleal 2 ahriolebibee) 34 4}
g 9 o B Az SA0E $ie £
g FEgel Al FexdS dEsidlen, 1 4
a2 geokstd hegn z2o)

A E A ek Alelopd A e 3

8 zAe TR Aueloliael 224 B

o the ¥& o Utht 3YHE 5318 ol8d
the 2ol Alulglobtal £} 28 Ao 42t
ek 2719 Gael YoAME FFLE 100T,
ul 1 509 ZRelA 20mesh ol4e] 2 latRrhe
YAk s FEEE] FRR, FEIE 2 A

oz Jepgttt 20~60mesh & ﬂ%% 1} 60mesh
s} gz} o 2 e 0 e & &

ol7F ggich gl mab el S T»mq Aldefolik
delgael FE8F] 10% o FaEME &
R eule 84~88%9 vaH w& FEEEE W
Epyh

90°c Brhe =& 100l F5e] B gabyol
Qo dUdFale BE 252 10T EHOEN 8]
2k 11.0~12% Z7sld e Al ik ehoollela
L Eaje] A g oF 13%2 #«% F7HE viepdoh $H
Atel 2loprt Wi g ale] FEE kol wakale] nzlee- 10
~11% W B8 Ao Jepygrl, dule] G B o
vlgohes 28 dniql 1 50 2 1110001 841 33 o]
Ak duig 1:5002 AHE gdFECIM 2EE S
Fol Fab FYHaAe] Al 3% Allg]opit S
iz 13.2%. ehejollelavia) oje] A9 7. 3%
m/}, }.oir+

b bl g eale] 88
2] @8 Uehlied disle] e

72 o)’ ehejoleliie) &3k %‘—J_%L% 82 A ?101
rh- & ghs vERD AdH o 2413t A xel F
Z2 dbeddd] & gy Fx) ggkort FEAe] 4
AlZbo g Zoix| 3 e &7l A&RW 580 ¥

1. #AelA. 1992, <3k
gk, SHEEA 79 8~

2 % & 1991, }\‘/}' ob @] AU 230
Flavonoidsel] #g 4#84 2 #2 31 A3
ety Alalerg] wr

3. A}-F})z—) 1991. El}]}‘JZﬂ)ﬁ;] ot _;_:L}\‘XJ c‘;]o‘j%‘_;ﬂ

H‘”ﬁl ol Bl G5

XJ - ZJ

4 4 F 1992 EANRiel 98 £ YEAT 15
1 43~54

5. A543 1991, B e 99 Triterpenoid 4

¥ e tiat Aaeteeg
6. ol2k%. 1979, §=4 F9 F3lo] pH % CEC. 2



B 7(1) 1 3~7

7. BRE - HEFT B, 1956, 1 O{LBATHTE($1
). BAMBEE 38 12

8. Coppens H. A. et al. 1980. Tannin HCHO
adhesives for exterior-grade plywood and
particle board manufacture. FPJ 30(4) : 55
\59

9. Sales, R. L. 1973. Using and marketing
bark residues. FPJ 23(8) : 10~14

10. Yazaki. Y. and W. E. Hillis. 1977. Polyphe-

nols extractives of Pinus. Holzforschung
31(1) 1 20~25

11. Yazaki. Y. 1983. Ultrafiltration of extrac-
tives of Pinus. Holzforschung 37(2) : §7~90

12, Yazaki, Y. 1985. Improved ultrafiltration
of extractives of Pinus. Holzforschung 39(2)
1 79~83

13. Yazaki, Y. 1987. Solubility of extractives
from Pinus. Holzforschung 41(1) : 23~ 26



