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Hirotsugu ONISHI and Teruo GOTO
Studies on the Wood Gluing. VI
The Effects of Wood Extractives on the Gelatlon
Time of Urea-Formaldehyde Resin Adheswe
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Table 1. Species and pH used in this experiment.

Common Name Botanical Name pH
Hinoki (H)* Chamaecyparis obtusa ENDL. 5.4
Akamatsu (S)** Pinus densif lora SIEB. et ZUCC. 5.0
Kaba (H) Betula Mazximowiczii REGEL 5.9
Nire (S) Ulmus davidiana PLANCH. var japonica NAKAI 7.0
Red Gum Eucalyptus calophylla LINDL. 4.1
Kapur Dryobalanops aromatica GAERTN. f. 4.4

*(H) Heartwood, **(S) Sapwood
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Fig. 1. Relation between gelation time
and extractive concentration of
cold water extractives.
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Fig. 2. Relation between gelation time and
extractive concentration of boiling
water extractives.
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Fig. 3. Relation between gelation time and
extractive concentration of alcohol-
benzene extractives.
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Fig. 4. Relation between compressive strength
and gelation time.
(Cold water extractives)
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Fig. 5. Relation between compressive strength
and gelation time.
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Fig. 6. Relation between ratio of plastic region
to elastic region and gelation time.
(Cold water extractives)

FREFEACRBESERTY VILEEOENE & icE
FERSIXET 5. 1z, HMEYRINCRDEfE S & E
TINROTI E T 5 &, 13EAEDEERIROE
WER X OBMBBN. — BT VILERBENE, Bty
OREEZIGEERMINh3EEZAL6N%. UL, M
HPITRINT & - T VILRBRIREL L 230N &Y, EfE
BEREEL LRV, HEREREHT L, HEHO
TINELS DI LE & ERERER MICTT TS
NIEET 305, —HRMENS 25 EHbidssm
CaAihad a4 2BICR Y EET S, COTED»H, &
MEBDERNEEZ Y 7 AROB T, B TH—/HE
BEEZBEL TS EELLN, RINEVHEMNTSE L
I Vb2 EL U, RES—CTHZEBBEOEL
M5z % +#E% 6%, NARAYANAMURTI 59 |
UF L0 EHEE S 8 X OBIERIC RIZTHIBERN
BEORERHHL TN 3.

Fig. 6 |CEBESR /bR & 7 v iR & DERR 2R L
tz. FLBEOEINE & T DEERELTS. T
DFAIBEROER X b § BEBROBEDICX 5129 T
HrE, ME—VTAHHMBOEE,LGED bz, i



FEFERAIR - BERESS - AMEEICBT A WI%

B, EREEERELE, 7R oREne —E0E™[T
A DTA AN

YLD X Sic, BER—FCAI—MEYROTE Licks
WTHEERIC X {0 H 5 D3P BENEESTELK
ok JOBE LY OUEICHERL RIZTTEEZLO6N5,. T
D& RBE»E, RMEEEBOT LEEZL 5261,
BEFIEED b 7 VL E TIARHEED 5 it S 2 4
HERAB S GRS 2 RITL, b b
EBICHELPRIITTHS I EELD. RiFOEEMIC
T TR ORE R R ARIc oW TEERBR 2
TIRVHE UIZ@EIZZ RN 3919,

4 & H bH (T

KRAHMHER DI EEE s & OB LRSI B % I T
EEILNTVS., Bic, UF 03 ITEE X B K O
PH T LEE MR T 2 B SRR D8
FAREW,

A TIE, UF-H{L7 v & =9 LKBHRRITEIK, B
KD BVET N e NUREBRRML, SRR S
W AT —2RANVTHESESUIZ. 51T, B{LPIDE
fism s & V(L & DB R RN, BohiciERED
HMEEXSXDL5Ths.

1) F bR KE X 0 Bukic X 3 KRtfidm o
WMEDOHEME & BITEL B3, BKMEYRNRICE
WX, K pH & 7V (b & icia—E DBIHRDSER
» 5N, R pH HEWE & bR IZ &N, T
o NUHHPIRMRTIX, TMEDOHEME & iy vk
B E» {78503, BERDOAD S VLB X b idh
ZhERENBETH .

2) EfEm I URBO®EMmE & $ITETL, %
OIETFEMIZHKS L OBk BIRMRE 13 AL
FRETH 3. Fiz, ¥BEE/BERIE 7 VLR OB
EEBITHEDTA,

5l B X #&

1. JIS K6801—1966.

E1LOART, T. M. B.: Adhesive Age 6 (5) : 34—
37, 1963.

3. SULLIVAN, J. D. and HARRISON, W. L.: For.
Prod. J. 15: 480—484, 1965.

4. [ROZE : %} 17 : 332—334, 1968.

5. MRS - AEFEIAR : BRBRFHRIS—A : 68—
74, 1967.

6. NARAYANAMURTI, D., GUPTA, R. C. and VE-
RMA, G. M. : Holzforschung und Holzverwe-
rtung 14 : 85—88, 1962.

7. NEFEE - KRR - BA/N\EZ - BIRE/RB: 5§
B EEEMAHEZHEESE : 7778, 1970 (R
7).

8. THOMAS, R. J. : For. Prod. J. 9 : 266—271,
1959.

9. PERRY, D. A. and CHOONG, E. T.: LSU Wood
Util. Note No. 13: 1968.

10. CHEN, Chia-Ming : For. Prod. J. 20 (1) : 36 —
41,1970.

11. WOZER - PEE—8 : KM TE 24 272) : 17—
19, 1969.

12. Mgz - EERIK - ZILRRE - T E - BREE
- JIFS=BE : PAEXBTHER 232 : 65—96, 1970.

13. BROER : AMTE 26 (291) : 16—20, 1971

Summary

It has been suggested that wood extractives have effects on the curing reaction of
adhesive. The pH and buffer action of wood may affect the gelation of urea-formalde-
hyde resin adhesive (UF) because the rate of curing of this resin is closely dependent
on hydrogen-ion concentration.

In this paper, the influence of the wood extractives with cold water, boiling water or
alcohol-benzene on the gelation time of UF and the compressive strength of setting
material are investigated. The gelation time was measured by using the gel timer
which indicated the resistance to movement of disc through the gelating liquid. The
disc is oscillated up and down in the gel with its plant horizontal.

The results of this experiment are as follows :

1) The gelation time of UF to which wood extractives were added increases with the
increased amount of wood extractives with cold and boiling water. On the cold water
extractives, a certain relation is observed between the gelation time and the pH of wood,
that is, the gelation time decreases in connection with the decreasing of hydrogen-ion
concentration of each wood. Although the extractives with alcohol-benzene also has a
decreasing effect on gelation time, it needs longer than the gelation time of UF only.

2) The compressive strength and the ratio of plastic region to elastic region of set
gel decrease with the increasing gelation time.



