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of Molding Wood Particles (I), Effect of chemicals on moldability.
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Table 1. Analytical data of chemical composition of board in various sulfunc acid con-

tents.
Acid content Solubifity in Total Cellu- a'-Cellﬁlése Lignin Pentosan
po(;gd\gfog%) alchol(}e)nzenel ‘ hot(v;aster Jose (%) (%) (%) | %)
0* 1.5 ‘ 3.0 1 51.0 41.2 28.5 13.6
0.2 4.2 . i 47.8 40.9 29.4 11.4
0.4 14.3 121 43.5 38.8 31.6 8.6
0.8 18.0 15.2 41.0 35.9 34.2 6.3

* wood powder.

Table 2. Analytical deta of chemical composition of board in various press time. (sul-
furic acid content: 0.4%)

Press time Solubility in' Total cellu- a-Cellu{lose‘ Lignin Pentosan
(min) alchol(—%e)nzene hot(\;/i%ter lose (% (%) (%) %)
0* 1.5 3.0 51.0 41.2 28.5 13.6
10 7.4 4.8 47.4 39.8 30.0 10.9
15 14.3 12.1 43.5 38.8 31.6 8.6
20 | 17‘_6 14,9 41.2 36.1 32.8 ‘. 6.3

* wood powder.
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Table 3. Effects of aldehydes on properties of board molded with phenol.

Content of chemicals (%) Properties of board
Para- . . ; hick-
No. Catalyzer Hexamet- |* 212 Specific| Bending Water | T
Phenol hylenetet- aldfg-r m-Furf-ural .| Strength absorpt-ion ggxslssigf_

H,SO; |NaxCO; [ramine hyde gravity | (kg/cm?2) %) (%)
| 350

1 10 0.2 1.36 (3364—7362) 5.3 4.8
5

2 10 0.2 0.5 1.32 (462—3488) 4.3 3.5
: 530

3 10 0.2 1.0 1.29 (514—544) 5.2 4.4
425

4 10 1.0 1.0 1.22 (419£336) 9.6 8.7

5 10 0.2 0.5 1.33 (424—441) 6.6 5.1
. 424

6 10 0.2 1.0 1.30 (411%440) 6.9 5.5

5 .

7 10 1.0 1.0 1.25 (369E§01) 6.6 5.1

8 10 0.2 0.5 1.30 (419—434) 4.4 4.0

9| 10 | 0.2 10 138 |y0et000y 6.3 5.8
339

10 10 1.0 1.0 1.25 (319--366) 9.9 8.7
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Table 4. Effect of cresols on moldability of wood powders.

Kinds of Cresol H,SO, Press Properties of board
henol content | content time Specific Bemdin}g1 bW‘ater Thickness
pheno . s strengs absorption | expansion
o | o | min) | enavily | kg/ems) | (%) (%)
156
10 0 10 1.22 (149—162) ) o0
~ 295
10 0 15 1.29 (2715309) 18.8 16.4
45 ,
10 0 20 1.31 (3345_353) 14.6 12.3
51 ,
m-cresol 10 0 25 1.33 (343—-360) 13.1 11.0
...................................................................... 290
10 0.2 10 1.31 Q77--301) 25.1 20.0
345
10 0.2 15 1,37 (334;351) 8.7 7.8
40
10 0.2 20 1.37 (329—352) 7.6 6.5
192
10 0 10 1,31 (18055%99) 20.9 19.0
IQ 0 15 1.33 <27ZE§292> 16.9 14,0
3
10 0 20 1.33 (2865g208) 14.6 12.3
o-cresol 10 0 25 1.34 (270—292) 11.5 9.7
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 270
10 0.2 10 1.33 (2585281) 14.3 12.1
10 0.2 15 1.38 (281—2~§311) 9.3 8.3
0
10 0.2 20 1.38 (279—308) 8.2 7.1
211 B
10 0 10 1.30 (190%%22) 21.5 18.7
10 0 15 1.33 (2885312) 16.3 14.0
10 0 20 1.34 (301£819) 14.0 11.6
p-cresol 10 0 25 1.34 (289—312) 12.1 9.8
295
10 0. 2 10 1.33 (28855?6) 14.0 125
10 0.2 15 1.38 (318E§36) 7.7 7.0
10 0. 2 20 1.36 (288—-309) 6.8 8.0
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Table é Effect of aldehydes on properties of boards molded with phenol.

Kind Contents of chemical Properties of board
mnas _
. Sulfuric fﬁﬁa?}' Para- Fur- Specific | Bending | Water |Thickness
of phenol | Cresol en eBtIet formald- strength |absorptionjexpansion
acid | o ehyde | fural | gravity |(kg/cm?) (%) (%)
10 | 02| 05 130 g0t a0y 63 5.4
10 0.2 | 1.0 L2 | ity 5.9 4.8
-2 LA o
10 0.2 0.5 1.31 8.9 8.0
m cresol .k (4085320)
10| 02 0.5 | 132 %% 7.6 6.8
10 0.2 Lo | 132 | etiey 70 6.6
10 0.2 | 0.5 1.31 (311§§§35) 7.3 6.8
0| 02| 10 130 |84y 72 6.6
10 0.2 0.5 L3 |gp 5 121 10.9
erel 0.2 1.0 1.30 34 10.1 8.9
: : 301334~ 366) 18
10 0.2 0.5 | 133 g3 111 10.2
10| 0.2 | L0 | 132 (3513 Sy 102 8.7
10 0.2 | 0.5 1.31 (389f9212) 8.1 7.0
0 02| 10 130 | gosrgesy 77 6.4
10 0.2 0.5 1.32 (334§f§51) 11.0 9.8
peresol | 0.2 1.0 1.32 345 10.6 9.2
: : 92 (338 _360) Sl B
10 0.2 05 133 (o126 10.1 9.7
10 0.2 10 | 132 | gee¥iy 9.8 8.7
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FIGEBE S TRV, 7TAFE FOS3 b TRAFHAFL YT FT IV (UT~FH &
BT 5) kb EFRRYE 2 s, ChE~FHONMIC L OTERT S 7 v E =T,
T2 /=T AF e FRIGOMIEE LTHEB 2 EDlghie7 v E =YIC Lo TAMOESE
b (FRRTTEEDHEN NfTbh bbb tEx bR,

C 7vV—NEIC T HEE

7= )= OROREE sV~ VEEYRACCT, 7=/~ AUIOEE LRI OLHTHEE
W% B U CRB O RIBE I RT3 82 BT L 2.

Table 4 1, ABpicH LA 27 vV~ (m-, 0-, p-) Z10%TML, fflEss X O ke
LI RGEOWEROME LR T, (EJ) 250kg/cm? JHEE 180°C). [ME L v B b2k
me, Horvv—ntd7z=/—ne IR TARBCREE %5 %2, HE 1.30~1.34
BEOHEERAB O, HIFBRER M- 2V YV~ A 2B 0T 7= /A OEA L 0D
%%, |

Table 5 @%%ﬁiﬁ VY= A TAT e RN (NFY, RAFRALATAFE F, BIX7ALTS
—A) HEMULBEOBEROMEERT, 7V —ro5>bThm- 7 vy —~Anfkb |
xR, F7AT e FTRAFYERCEGENEE M EHGEO R AR L

LlEon<, &7vvy—nrid 7= /7~ LRBEORE CRBCTTBEA 5 2 %75, M
Eﬁfi%&i AT FEDORIGHRM- 2LV A DHBR 7= J — LT VER3 % B4R L
oo TOTEEM-2V Y~ 72 ) — L EkE, 2HBERMECTEDC LEHDLYROHEATH

Table 6. Effect of amines or amides on moldability of wood powders.

Catalyzer Pressing condition Properties of board
Chemicals | (HsSOy4) | Pressure | Temper- Time Specific | Bending | Water [Thickness
% ature strength |absorptionlexpansion
- (kg/cm?)| (°C) (min) | gravity |(kg/cm?)| (%) (%)
- 245
0.2 250 180 10 1.30 (236%12155) 9.0 7.5
Aniline 0.2 250 180 15 1.32 (3585;1372) 7.4 6.8
0.2 250 180 20 1,33 (333—351) 6.4 6.6
| 273 “
0.2 - 250 180 10 1.30 9.2 8.8
Paratoluen- ; <260_6%8D
ztélfonaml— 0.2 250 180 15 1.34 (3533, 370) 6.8 6.0
- 45
0.2 230 180 20 1.34 (333—360) 6.6 58
o | | ! | o5 |
0 250 180 | 10 1.28 (20631«219) oo oo
, _ 7
Urea 0 : 250 180 15 1.31 (339—352) o0 oo
344
) 250 180 20 1.32 (339—356) 18.2 16,7
- v 3,75a U S,
0 250 180 10 1.31 (3614_8_388) 17.6 15.3
Dicyandia- - - 0
0 - 250 | 180 20 1.36 (470“511)‘ 11.0 10.1
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VIS EVET =V Y, PAAYY, RVYFUY, @ BEU B FIFAT I ViEEDERR
~&7\/aﬁAL17ax%v&%%&?%cam,M;Hmwﬁ Bl oTHEINT
BO, LT Y = VEAAMTEYZHETSEOBREEERN L LT LELEFAI s L
BRI Lce T TR, 7=V vDIlgh, 73 7BEOEME L T—RNCHWLR TSR
R, DVTVYTIF, BIERAFT A=V RAAYT I FEAWTARBORIBE G2 %)
R BE L, '

Table 6 1% 7T 4 HHH O FEH 2 A 10%6% 0 L < 180°C, 1577 @ hn#hgetk T10~207[H
EfF LS E0BEROMERMERELTFT, 7=V, SF ML=V RAAKYT I FRED
FHERAO & ORBE TR Rs DR, BiE L 0L 2Bl FE 350~370kg/cm?
BEOROCOBERSEONR S, chicR L, RE, v>7 vy 7 3 VYR, T/hbbiF7
NV HEORBTRBICBIFAREEY 52, Py 7 vy 7 3 FeAVWREA T
mE 494kg/cm? o Rif e B aBIEREER 23S >,

73 VEERARB OGRS L LCRAT 5B 0F A, RiBoRE, 7Ah) 0BA LR
0, AEEFRRBETAIVEORE T 2 AMBELBEBET 2 bR ne e, B
L7 = 7~ fiififle & SOHH L G E I RIF 23R %T?_tfﬁéoLMKOMTHQH
WMeHET 5,

7 3 VEIC X A ARBOESEERIC oW, $ { & THERI OB % H 7 v A3, C. SCHUERCH?
bOT7vE=FILL RN OTEMIE X LfElT, 7IvERY /=Y, €rr—2A
R OB E LA EANERY L TCToKBEEEEHD I LdEL bR, V /=T
v (REL7=YY) LOMICHEARIG ENE U0 E 3 B2 T,

E 7A7e PR 3 B8 '

7T e }ﬁammqq:@n = NMERRS (VS a2y, av=vikhE) hELHEAWEER
THZERTHIN, V7=V TN T 5—ARTFAF, 790 pLrofiEcl+ 2857, b
Mo Ebh 5, '

ARERTRTATE FELTIAT T—b, ~FH, BITATKLATATE Fl& a2
W, il (RRER) ZPHH LB L BB OSa I oW CRBORIEE Y. 2 55584 # 5
L7z, HBRIBEC ERABOLHETHF DR,

FEGERE Table 7 wwRF ML, F7407F e F& B TIIARMICT 8% 5 2 2508

D, BB LA LSS, BFABEBEKRA G2 28T, (MBRMOBS KL T
5&4%/@@?%%# ADbID) . .

7w7tbmwﬁ@%§§Kﬁ%bftﬁmﬂﬁﬁkgiéﬁ%u&&b%,K%ﬂM,7
= /=, kEKlOT%@EK%K%#ﬂt%%,Uﬁ*VﬁE@W%&EVLT@ﬁW@
ﬁf&wi?éﬁm%?é%@&ubhéo7»7tb®5%1@«?#ﬁﬁfMEﬁ&@m
Z s LTz,

F 27 = —BEHhEick 38

YV v) v, 7Y :z—)vtt EDEAli7 L2 — AR, HRETTY Z=v0—if, X
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Table 7. Effect of aldehydes on moldability of wood powders.

Sulfuric Pressing conditions Properties of board
Chemicals ?g/g Pressure | Temp. Time Specific ?gfé%g}fl ab‘é‘gzll‘i)etgon ;[‘;;ggggis
(kg/cm?)| () (min) | gravity |(kg/cm?)| (%) (%)
0 250 180 15 1.28 (133}f§49) oo oo
0 250 180 20 130 o507 061y 245 | 210
0 250 180 25 1.32 (311§§831) 13.1 10.8
Furfural |- [T ST S NUUURUUUTURUS BRSPS U FOTRRERRPEURI IORURUCRUPRRUPRON I B A .
0.2 250 180 10 130 | 0000y 9.8 8.0
0.2 250 180 15 133 |30 5309y 6.1 4.0
0.2 250 180 20 1.33 @ﬁ%w> 5.7 3.4
0 250 180 5| 1.2 (169}§301> oo o0
0 250 180 20 1.26 (199§}§31) 95.5 21.8
Hexamethy, O 250 180 2 298 |5 050y 170 | 13.9
1eptetra- ..................................................................................... B RS PR UUUUIPS! IOUUUP PSSR
e 0.2 250 180 10 129 | gg2Toggy 147 13.1
0.2 250 180 15 1.31 (331§f853) 9.8 9.0
0.2 250 180 20 1.33 (344§§gs4) 7.0 6.6
0 250 180 15 e =
0 230 180 20 198 g gy %o
Paraformal- 0 20 %0 » o (311%?224) vvvvvv 280 ,,,,,,,,, 210
Paraformals| oo i e
0.2 250 180 10 127 |99 055y 4.0 33.1
0.2 250 180 15 130 |ca3 753y 124 | 110
0.2 250 180 20 131 |oa00 50y 90 7.8

~3 w2 Y RERI R EREET 530, K2 ARMOIERH & LT LiXLiX
Awbhs,

Table 8 17V &) v, 7V a—, XL IELHVCRHIEEFEEOERMEETRIZL
TEEROME LR T, HH,A e BRI WL S 2 CHE 1L.3FEOBREREE 2 &
TE 20, MUBESHHEE COFERMCHRL TR, MRECDZ L,

Lo T, chboEARKELIABOEMAE LTELIZREFTHAS, LrL, KO
BRLBROMESE CRDBEFC WHh® 5 7 (BIfER) £ 5 endinl, o
A ELRBIERE LOHTEFZFIAE DTV B,
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Table 8. Effect of Glycerin, Glucose and glycol on moldability of wood powders.

Pressing coaditions

Properties of boards

Chemicals | Sulfuric

acid Pressure | Temp. Time Spcific | Banding | Water [Thicknz=ss
(%) (%) strength |absorptionexpansion
(kg/cm?) | (°C) (min) | gravity |(kg/em?)| (%) (%)

0 250 180 10 1.24 (101}9{19) oo oo

0 250 180 15 1.31 (132}f§58> oo oo
e | L2 M ey <
0.2 250 180 10 1.24 G%E&% o oo

0.2 250 180 15 1.33 (208§}229) 18.0 14.4

0.2 250 180 20 1.34 (Zgléfgsz) 16.3 12.1

0 250 180 10 1.16 (m?ma oo oo

0 250 180 15 L2 g0 oo

197

Gtugase | I sy BLO ] O
0.2 250 180 10 L1 | gy oo

0.2 250 180 15 1.29 (23225361> 18.0 15.2

0.2 250 180 20 1.31 (26622390) 12.0 10.1

0 250 180 10 1.25 (134}f§51) o0 oo

0 250 180 15 1.31 (14432%663 o0 oo

5

Giyeal | O PO E Y TR A o> IS A
0.2 250 180 10 1.25 (162}Z§88> 23.6 20.1

0.2 250 180 15 1.34 @m%%n 15.5 11.8

0.2 250 180 20 1.34 (219§§g41> 13.0 10.2

i -3

K (57 voz <, 30~602Yva) OB 2 2 A OERIC>WTERY T
D, ERRCHWRERGE, 7=/ —V, 2V YV ~A, 73V, 7IFBIETATL Fix
EC, FHRIEZMEBREG LARB AR« OEMEBHE TR L TELN LA~ FOMEL D KK
FIOFERZELE Lic, EREROREZROML TH 5,

B BERICAMRA O~ (Bble~3 A r—2) 2BIC LTRSS hTARBI
RIS 2 5EH% T %, BOBEIC I OTRKBOM MR L O A — FHERE(T 5253,
BRI BB AR I L0 4 o xE G L <, K 250kg/cm® R 180°C <1544 £k

FELRBRCBEb, CO5HE
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7.5%Tdh %5 : ,

T /=L AMEAE LY 7272/ = EDORIGHRB 2 TRV, 7=/ —
WEBERCARRNC B R o CRE, BEROBEH AR - FERBT A LT
Bo VEOHBARMT 5 LARBOTBEERSLEML, 74T FEREATILA—-FD
TR BRI T B, 106D 7 = / ~ A B X EDBDOA~FH AF VYT T3 VR
L{ﬁ%bk%—F@Mﬁ@&ﬁL%,%dﬁ§4mmkm“&*$434f%é°

L=k :im- 7 vy =7 . /=L L GERBOERET 5, O- KX P-27VvY
— LR RGYRNE Do

FILkEUOTIR: 7=V, ST A VALKYT IR, BRE, SvT7VSTIFD
PIRICOWTER Ui, 73 v - 7§ FHOKRMICH T BRI B 2 T\ g, AFHHE
PIREETICARRC BIF AT BEL 52 2, BMEOERIER~ VEKET S & K8 TE
Bo BHEFAMELR LAORY Y7 VY7 FRHuRE & T, W& 1.35, i 8
480kg/cm?, WIKK 13.2% D H—~ FaH 5 L8 TE T,

FLFEE :: SFRALLATAFER, A7 I, ~FFAFVYT FTIViREDHRE
DWTER LI, 747 e VBB TABCAT B L 52 v ol oRE (B, 7=/ —4)
Ic X2 TIHRMAL S R ARBHCHEM L a, A~ FOREsnnk 0 FFCUHE SN L,

ZOMDETR . 2V Vv, SV a—iu, FYa—AERE O R NS 8
BH, A= FOREH KL MRECHZ L v,

Résumée

The present study deals with the moldability of wood particles (lauan saw
dust, 30 to 60 mesh) treated with chemicals such as acids, phenol, cresols, amines,
amides, and aldehydes. Adding these chemicals to wood particles, molding tests
were done in various pressing conditions, and the effects of chemicals on the
physical and mechanical properties of molded board were investigated. Results
obtained were as follows:

Acids: Some components of wood particles (such as hemicellulose) were de-
graded by acid hydrolysis during hot pressing, and lignin increased their flow.
Lower acidity of pariticles was lacking in flow characteristic and higher one was
acompanied with excessive cellulose degradation and loss in strength of final mold-
ed products. For eyxamplye, the board molded with 0.4 pecentvof sulfuric acid and
hotpressed for 15 minutes under 250 kg/cm? and 180°C gave the specific gravity of
1.7, bending strength of 270 kg/cm?®, and rate of water absorption of 7.5%.

Phenol : Although the .reaction of phenol with lignin is not clear, placticity of
wood particles was incféqqed remarkably by phenol treatment and black resi-
noid molded products were obtained. Plasticity of wood particles treated with
phenol was increased by adding little amount of sulfuric acid, and bending stren-

gth of molded board was improved remarkably by aldehyde treatments. Boards
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treated with 10% of phenol and little amounts of aldehyde gave the specific gra-
vity of 1.32, bending strength of 475 kg/cm?, and rate of water absorption of
4.3%. ' ‘

Cresols: Properties of boards molded with m-cresols were quite comparable
with those of phenols. Effects of o-cresol and p-cresol treatment were inferior to
m-cresol treatment.

Amines and Amides: Effects of anilin, 'p-toluensulfonamide, urea, and dicy-
andiamide were tested. Although reactions of these chemicals upon wood com-
ponents were not clear, strong and hard molded. products were obtained. Among
these chemicals, dicyandiamide treatment was most effective. For instance, speci-
fic gravity, bending strength, and rate of water absorption of the board molded
with ten percent of dicyandiamide were 1.35, 490 kg/cm?, and 43.2%), respectively.

Aldehyde : Effects of addition of aldehydes such as paraformjaIthyde, hexa-
methylentetramine and furfural on plasticity of wood particles were not so
remarkable as other chemicals. But aldehyde reacts well with wood components
when wood particles were activated by acid or phenol treatments, and gave bet-
ter mechanical properties ‘of board compared with acids treatments or phenol
treatments only. ‘ « '

Other chemicals: Effects of glycerin, glycol, and glucose were tested. Plasti-
cities of wood particles were increased remarkably by additions of these chemi-
cals, but mechanical properties and water resistance of board molded were not
so well.
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