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Effect of Strength Increasing Sizes on the Quality of Fiberboard*!

Dong So Shin*? and Hwa Hyoung Lee*?

SUMMARY

The fiberboard and paper mills in this country are much affected by the price hikes and shortage
of phenolic resins, since phenolic acid as a raw material depends on imported goods. It is prere-
quisite to fiberboard industry to help replace with other sizes and stabilize the prices and supply
of them, improving the quality of boards.

Thus, the present study was carried out to examine the effect of strength inceasing sizes such
as urea formaldehyde resin (anion and cation type) and urea melamine copolymer resin, on the
quality of the wet forming hardboard, and comparing them with two types of proprietary modified
melamine resins, and ordinary size, phenol resin.

The Asplund pulp was prepared from wood wastes mixed with 20 percent of lauan and 80 percent
of pines as a fibrous material.

After sizing agents were added at a pH of 4.5 for 10 minutes with alum in the beater, the
stock was made in the form of wet sheet, prepressed, and then performed by hot pressing cycle:
180°C, 50-6-50 kg/cm? 1-2-7 minutes.

The properties of hardboard were examined after air conditioning. The results obtained are sum-
marized as follows:

1. There is a significant difference in specific gravity among hardboards that were treated with
strength increasing resins, but no difference is effected by the increase in the resin content. In the
case of modified melamine resin, its specific gravity is highest.

The middle group comprises cation type of urea resin, anion type of urea resin, and acid colloid
of urea-melamine copolymer resin. The lowest is phenolic resin.

2. The difference of the moisture content of hardboard hoth by the resins and by the amount
of each resin applied is significant. The moisture content of hardboard becomes lower along with
the increase of each resin content, but there is no difference between 2 and 3 percent.

3. For water absorption, there is a significant difference both in the adhesives used and in the
amount of paraffin wax emulsion. The water resistance becomes higher in proportion to the content of
the paraffin wax emulsion. To satisfy KS F standards of the water resistance, a proprietary modified
melamine resin (p-6100) and modified cation type of urea resin (p-1500) do net require any paraffin
wax emulsion, but in the case of anion type of urea resin, cation type of urea resin, and urea-
melamine copolymer resin, 1 percent of parafin wax emulsion is needed, and 2 percent of parafiin

wax emulsion in the case of phenolic resin.
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4. The difference of flexural strength of hardboard Loth by the resins and by the amount of each
resin is significant. Modified melamine resin shows the highest degree of flexural strength. Among the
middle group are urea-melamine copolymer resin, p~1500, anion type of urea resin, and cation type
of urea resin. Phenolic resin is the lowest. The cause may be attributable to factors combined with
the pressing temperature, sizing effect, and thermal efficiency of press platens heated electrically.

5. Considering the economic advantages and properties of hardboard, it is proposed that urea-
melamine copolymer resin and cation type of urea resin be used for the development of the fiber-
board industry. It is desirable to further develop the modified urea-melamine copolymer resin and

cation type of urea rcsin through continvous study.
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Table 2. Effect of treatment of adhesives on the
specific gravity
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Sl?@’ Specific gravity

.9?0873082

0.93 | 0.92 | o.88
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L L

[ 1[ 0.88 | 0.85 | 0.83

Phenolic resin (P.R.) 2l 0.80 | 0.83 | 0.84
3] 0.7

Anion type urea resin 1
2 0.91 0.83 | 0.89
(A.UR) 31 0.93 | 0.87 1 0.98
Cation type urea resin 1 ‘ 0.92 ‘ 0.90 ( 0.85
P2 * 0.92 | 0.89 ; 0.91
(CUR) 3 093 o082 | 0

Cation type urea resin

(P-1500) -

11 0.92 0.87 | 0.89
0.84 0.86 | 0.92

Urea-melamine copo- L
Iymer resia (U.M.R.); 3 0.89 0. 90 ! 0.92

Modified melamine | 1. 092 ‘ 0.99 © 0.91
_ 2 091 | 0.9 . 0.9
resin (P-6100) |3 094 | 088 | 0.94
0 50‘0.84;0891077
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Table 3. Analysis of variance
S R —
SRY | DF | ss | Ms | F
Total ! 53 0. 1046
Rep, | 2! 0.0001 0.00005] 0.033
Adhesive | 5| 0.0458 0.00516 6. 107+*
Error(A) | 10 o 0151; 0. 0015
Size J 2 0.0025/ 0.00125/ 1.008
As i 100 0. 0119 0.00112/ 0.903
Error(8). ( 24 0. 0299 0.00124,
Table 4. Table of factor mean
o Sl?@(,o)i’ T T S e = 2 RS
Adhesive | ! | 2 ’ 3 | Mean.
P.R. 0.85] 0.82 o0.82 0.83
AUR. 0. 91} 0.87  0.920  0.90
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P-1500 0.89 o0.s6{ 0.91 0.88
U.M.R. 0.89  0.87 0.90| 0.88
P-6100 ‘ 0.9 0.93 0.92 0.9
Mcan 0. 89: 0.87 0.8
LSD 5%
A —A=0.041
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Table 5. Moisture content of the hardboard treated
with 6 kinds of adhesives

Adhesi Size| Moisture content
Adhesive ‘
R T T
1| 79 83 7.7
Phonolic resin (P.R.) | 2 7.5 7.6 7.9
3 6.8 i 7.1 7.2
Anion type urea resin 1 6.9 6.7 6.3
2 6.4 6.2 6.3
(A.UR) 3| 57| 63| 66
Cation type urea resin | 1 7.3 79 8.0
2| 73| 67 | 7.2
C.UR) | 3| 6.6 6.8 7.4
Cation type urea resin 1 7.9 7.2 6.5
2 6.6 5.9 5.5
(P-1500) 3/ 52| 65| 56
o S T e e
Urea-melamine resin 1 7.5 7.2 7.2
2 6.9 6.5 7.0
(UMR.) 3] 63| 69 | 63
i
Modified melamine 1 8.6 8.6 8.3
2 8.2 8.0 7.8
resin (P-6100) 3 X 8.1 77

Table 6. Analy31s of variance

S.V

|DF T ss [ MS 'AF

Total 53 31. 888

Rep. 2 0.113] 0.0565 0.38
Adhesive 5 21.864] 4.3728] 29.47**
Error(A) 10 1.484] 0.1484

Size 2 6.730] 3.365 | 23. 74**
As 10 1.294) 0.1294 0.91
Error(S) 24 3.403] 0.1418
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Table 8. Effect of paraffin wax emulsion (PWE)

content on the water absorption (WA)

P.W.EJ‘ Water absorption
(9
(%) i 1 ! . 5

Adhesive
\

0 ‘ 4.4 | 38.8 | 6.5
Phenolic resin(P.R)| 1 | 30.9 = 28.7 | 32.9
2 ) 21.3 | 24.9 | 19.5

! ‘ [ o
Anion type urea | O | 320 | 349 25. 6
, 1] 251 224 | 23.7
resin (A.U.R) 2 | 164 | 19.2 | 187
Cation type urea 0 57.4 37.9 } 40.5
. 1| 267 | 31.3 | 206
resin (C.U.R) 2 | 185 | 17.3 | 19.4
Cation type urea ‘ 0 2.7 26.8 28.4
. i1 ] 276 | 222 | 221
resin (P-1500) 5 | 476 | 22.0 | 16.1
Urea-melamine resin! 0 21.7 36.0 ‘ 38.3
| 1| 26.6 | 255 | 28.7
(UM.R) f 2 | 221 | 244 | 28.1
_ ‘ ‘ -
Modified Melamine | O~ 26:6 ) 24.9 5 27.2
1 220 f 19.2 | 21.0
N 2 ~ !
resin (P-6100; 2 182 | 171 | 155
0 | 0| 786 | 97.3 | 89.2
(each resin content : 2%)
Table 9. Analysis of variance
Sy |D.F SS | MS | F
Total | 53 12854281 |
Rep. |2 3.232 1.626 0.179
Adhesive |5 | 674.563 134.91314. 821%
Error(A) I 10 | 91033 9. 103}
Size |2 [1617.727| 808.864/89. 141**
As 10 | 249.931] 24.993 2. 75%
Error(S) ] 24 | 217.775 9.074

wwme g dolA e Bk e HEd 2 TR
el el & ol FoIAA  gkxm Yrkm AlsdHE =
% APEEREG GE 2o A7k ERA 3 g
AQon BER BMERAS KOERA wdeb BES
E BE sl BELBEES FEE =Ae A Zern
2 ZEzd2E FHE AzTRAA HE EEAMR
#ige HEAE 2 BB HHED 27 9E Aoz
HE o

CREM 2L No. 30

Table 10. Factor mean

T TTRWEMR)| | Mea
Adhesive 0\ ooroz | Mean
P.R 42.2 30.8 2.9 ; 31.6
AUR 30.8 23.7 18.1 | 24.2
C.UR 38.6 26.2 18.4 | 27.7
P-1500 270 24.0 18.6 | 23.2
U.M.R 34.0 26.9 24.9 286
P-6100 26.2 207 16.9 | 21.3
Mean 331 24 108 |
LSD 5%
Az“Al:B. 169
S, —8,=2. 073
A181~A152‘:5. 076
AZSI—A151:5.215
4. dhimpE

SRS WEET G FHME, IR GRE
of A4 W wer wER Adde W43 @F
Sxo oo i BT B T2 Aot & KA
B B 1 2, 3%2 EES B NS 9

Table 11. Effect of adhesives on the fexural
strength of the board

. Flexural strength
Adhesive e
o] o2 | s
1! 8 | 101 93
Phenolic resin (P.R.) ‘\ 2 156 | 144 | 138
3 201 ’ 178 | 161

Anion type urea resin

(AUR) 271 | 321

Cation type urea resin

(C.UR) 3. 315 | 2w | o8t

Cation type urea resin 1 231 224 1 231
2 298 303 267
(P-1500) 3| 365 | 381 | 395

1 { 164 155 202

Urea-melamine resin

i 2 24 o274 | 307

(UMR) 3 351 | 395 | 384

Modified melamine 1 298 i 217 | 303

2| 366 | 399 s 429

resin (P-6100) 3| 506 ] 551 | 451
[ S St Ao R

Non treatment o 4r | 52|
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Tadle 12. Analysis of variance
SV }DF‘ ss | Ms | F
Total 53 | 550179 7
Rep 2 406.8 203. 4 0.3
Adhesive 5 | 321583.9 64316.8 | B89.8%*
Error(A) 10 7165.3 716.5
Size 2 | 182676.5 91338.25 155, 3%*
AS 10 24231.9)  2423.2 | 4.12%%
Error(q) 20 | 141146 58811
Table 13. Factor mean
Size(%) | '
Adhesive . | 1 2 3 Mean
P.R 93 146 180 | 140
A.U.R 175 250 286 237
C.UR 200 257 201 | 250
P-1500 929 289 380 300
U.MR 174 275 377 275
P-6100 203 398 504 398
Mean | 194 260 336 |
LSD 5%
Az_A1:28.1
Sp—51=16.7
A1S:—A15:=40.9
AsSi— A8, =43.7
FAREEEE Bigdd Aad d4 do3 B, #
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Table 14. Cost of production for strength
increasing size
(50% resin ratio)

Adhesive }Cost(per kg) n{:;gg:r
Phenolic resin ‘ 316 Won 100
Urea resin anion type I 54

4 cation type 191 » 60
Urea-melamine resin 184 58

(acid colloid)
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