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THE INSTITUTE OF PAPER CHEMISTRY

Appleton, Wisconsin

During August 1950, the Fourdrinier Kraft Bosrd Institute ini-
tinted at The Institute of Paper Chemistry a study, the object of which was
to continue and expand an investigation already underway for the purpose
of determining ways and means of making weatherproof kraft board without
regorting to additives at the stock chest or headbox, a procedure which
may necessitate a reduction in speed and, consequently, a loss of tonnage
and causes inconvenience with regard to schedules and deliveries The
initial concept of this study had been initiated earlier by the Inland
Container Corporation as a company project, which had no relstion to the
fourdrinier Kraft Board Instigute research agd development program. In
view of the encouraging results obtained initially and the possible impact
which the international situation at that time might have on the kraft
board industry, the Inland Conteiner Corporation generousl& made the in-
formation available to the Fourdrinier Kraft Board Institute and gave

pgrmission to pursue the study under its auspices

The study initiated by the Inland Container Corporation involved
(l) treating 90-1b kraft linerboard with varicus impregnants as a sepa-
rate operation from the paperboard making operation and {2) the subsequent
comparison of the physical characteristics of the treated 1ine;board with
those of 90-1b. melamine-treated linerboard The reason fpr doing this
was to investigate the possibility of treating regular 90-1b. kraft liper-
board at the converter's plant with suitable impregnants which would permit

the substitution of the impregnated linerboard for the 90-1b. melamine-
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treated linerboard used in the manufacture of corrugated boxes for
special purposes wherein wet strength is an important requirement

¢

This study is being pursued by means of a series of experi-
ments, the results of the first two series of experiments having pre-
viously been reported in Progress Report One, entitled "An Investiga-
tion of Ways and Means of Making Weatherproof Kraft Board" dated

October 23, 1950.

The conclusions drawn from the above experiments were: The
results cobtained on samples of regular kraft linerboard impregnated
with various types of fesins showed that the wet and dry strength prop-
erties of many of the treated boards were comparable with those obtained

on regular V-board liners.

As mentioned above, this study is being pursued by means of
a series of experiments. The current report is for the purpose of present-
ing the information developed to date regarding the feasibility of making
V-board components by impregnating regular kraft linerboard with wet

strength resins.
PART I1I

‘The results obtained in Parts I and II {see Progress Report One)
indicated that it is possible to treat regular 90-1b. kraft linerboard
80 that the wet-strength properties would be comparable with those of

current 90-1b. V-board machine sized with melamine resin. The experiments




Fourdrinier Kraft Board Imnstitute, Inc. Page 3
Project 1108-5 Progress Report Two

carried out in Parts I and II involved base stock (90-1b.) and melamine

board which were coqﬁidgrgbly lower in initial bursting strength than

those currently founé:iﬁ'the:tréde. -Inasmuch as previous experiments
had been confined almost.entirely to 90-1b Xkraft linerboard, it was
felt that the same approach should be used on the lighter weight V-

board components to see if the same. treatment would be as effective.

. MATERTALS USED

1

The base sto;ks used in this phase of the study were current
regular kraft boards of 53- and 58 1b. weight Current melamine-sized
boards of 33- and 38- lb wéight also ‘were used for comparison. The
physical characterlstics of‘the'regular and melamine sized boards used -

as base stock anqﬂfgr reference!are given in Table' I Because of the
difficulty'nssociated with makiﬁg bursting sﬁrength evaluations on wet
samples with the Jumbo bursting strength tester tests were also made
on the Model C or Paper Mullen tester. The latter results Are given in

Table II.
PROCEDURE

The methodﬂquregnation used in this phase of the study was
the same as that employed in Part II of Progress Report One. The general
procedure followed is illustrated in Figure 1. In Part III, each roll
of regular kraft board was trimmed to ten inches in width, rewound, and

weighed. The rewound and weighed board was then impregnated according
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to the method showﬁ in Figure 1, and wound into & roll without drying.
The impregnated and wound stock was again weighed and the amount of

resin solution picked up was calculated from the difference in weight

"before and after impregnating. _After being weighed, the wet impregnated
board was dried by running it through a small drier section of a Waldron
laminator consisting of five small drier drums whose surface tempera-

ture ra.nged fromé@? to 250

The run nunmbers and the concentration of resin as well as

wetting agent (Triton X-iOO)'used in each run, are given in Table III.

TEST PROCEDURE CetT

AT
15

The test procedure? usedxin ‘the phases reported herein were
the same as those previogsly reported in Progress Report One. The tests
included are basis weight, caliper, wet and dry bursting strength, wet
and dry Elmendorf tearing strength, and wet and dry tensile‘atrength. As
previously mentioned, the bursting strength results reported in Progress
Repoft One vere obtained with the Perkin's "Jumbo" Mullen tester; how-
evef, because the magnitude of the bursting strength of the various grades
of board after 24 hours' immersion in water was iq many cases lower than
the maximum distension pressure of the diaphragm, extreme care was nec-
essary in order to obtain the proper value. Because of the uncertain-
tles associated with bursting strengths obtained under these conditions,
both the Model A (Jumbo) and the Model C (paper tester) were employed.

Throughout‘this report, the type of bursting strength tester used ié

reported in each table.
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DISCUSSION OF RESULTS

The physicel characteristics of the 33- and 38-1b. regular
Fourdrinier kraft board impregnated from various concentrations of
Uf&rmite-hST resin with small additions of & wetting agent (Triton X-100)
are given in Table IV. The physical characteristics of the untreated
base stocks used in the above impregnation trials and the corresponding
grade of melamine-sized V~board are included in Table IV, together
with the cost of the impregnant and the percentage moisture pickup on
impregnation. This latter value is included, 1nnsmuch‘as it indicates
the amount of water added with each treatment and, hence, the amount

of subsequent drying neceasary.

A comparison of the results obtained on the 38-1b. samples
shows that the results obtained on Runs 5B and TB in most cases are
comparable with those obtained on the 38-1b. melamine-sized board
sample. However, the chemical cost of Run TB is $10.76 per ton and the
moisture pickup is 75.0%; thus, it does not appear proctical. On the
other hand, the chemical cost of Run 5B is $2.65 and the moisture pickup
was only 22.4%. The resin pickup 1n-Run 5B 1s slightly less than 0.75%.
It would appear reasonable to expect that 1if the resin pickup were in-
creased to approximately 1%, the physical properties would exceed those
obtained on the 38-1b. melamine-sized board with a chemical cost approach-
ing $5.00; however, the amount of moisture to be removed would probably
be in the neighborhood of 32%, which would require considerable drying

surface. The results do show, however, that it is feasible to impregnate
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'AL. CHARACTERTSTICS OF IMPREGNATED
33- AND 5G-LB KRAFT BOARD
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regular 38-1b. kraft board and obtain sufficient wet strength to equal
or exceed the wet-strength properties of the corresponding grade of

melamine-sized board.

When the results obtained on the 33-1b. samplés are compared,
it may be observed that all the impregnated samples exhibited higher
bursting stréngth values after 24-hour immersion than the 33-1b.
melamine-sized board. From the standpoint of over-all strength char-
acteristics, it would appear that Runs 4B and 8B give the best results.
The resin pickup in Run 8B was 2.72%, with an approximate chemical or
resin cost of $12.62 per ton and a 87.8% moisture pickup; thus, it would
appear impractical., The chemical cost in Run 4B.is approximntely $3.36
per ton and the moisture pickup 28.4%. As was observed in the case of
the 38-15. samples, it appears that wet and dry strength characteristics
éomparable with those on melamine-sized board can be 6btained by impreg-

nating regular 33-1b. board with approximately 0.75% resin.

The resin pickups cbtained in this phase 1ﬁdicate the efféctive-
ness of Triton X~100 as a wetting agent. For example, the inclusion
of approximately 0.25% of Triton X-100 in the resin solution more than
doubled the percentage resin pickup. The results further indicate that
o resin content of approximately 1% is needed to give wet and dry strength
results comparable with the melamine-sized boards. In addition, the
higher concentrations of resins are indicated because of the loﬁer woter

pickup per given resin pickup. For example, for the same resin pickup,

doubling the concentration of the resin solution decreases the moisture
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pickup by 50%. Thus, these results indicate the advisability of using
greater concentrations than those used in this phase, provided suf-
ficient penetration can be obtained, in order to keep the moisture

pickup at a minimum and consequently reduce the drying surface required.
PART IV

Previous experimental trials with ilmpregnants containing a
wetting agent indicated that the use of a wetting agent (such as Triton
X-100) moterially increosed the resin pickup from a solution of Uformite
L&7. The impregnations carried out previously with and without the use
of a wetting agent had been made on & loboratory scale in which the
stock was impregnated from a continuous web but required auxiliary
equipment for drying. In order to approach a commercial method more
closely, it was decided to investigate the use of a 24-inch Waldron
laminator equipped with five small rotating stéam-heated driers. 1In
order to obtain a direct comparison between the method of impregnation
used in Part III and that with the Waldron laminator, one of the same
impregnating solutions as that used in Part III on the 38-1b. regular
kraft stock was repeated in Part IV, so that a comparison could be
made of the effect of impregnating technique on final wet-strength
results. In addition, two impregnating materials and one wetting

agent not tried previously were evaluated by this impregnating methed.
MATERIALS

The base stock used in this phase consisted of the same roll

of 38-1b. regular kraft board as that used in Part III.
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The impregnating materials consisted of Uformite 467, Ketac
1156 (an alkaline setting resin), and Arboneeld "B."  The wetting
agent used was Alryl T. Ketac 1156 is an acetone;formuldehyde resin
marketed by the American Cyonomide Company. Arboneeld "B" is a urea~
formaldehyde resin containing 28 grams of urea per 100 grams of Arboneeld

"B" solids.
PROCEDURE

As previously mentioned, & small commercial-size Waldron
laminator equipped with a set of steel pressure rolls and & steam-heated
érier gection was used for the impregnating operation. A schematic
layout of the laminator and the method of impregnating may be seen in
Figure 2. The run numbers and the concentrations of resins used in
each run are given in Toble V, together with the approximate chemical
cost per ton and the approximate percentage moisture picked up as a
result of the impregnation. It may be seen from Table V that the'type
and concentration of the resin used in Run 6-C is the same as that

used in Run 2B in Part III.
DISCUSSION OF RESULTS

The physical characterisfics of the gg=lb. regular kraft
beard impregnated from various resin solutions and using Alryl T as 2
wetting agent in place of Triton X-100 {which was used in the previocus
section) may be seen in Table VI. When the results obtained on the

sample impregnated with Ketac 1156 resin (Runs 1C and 2C) are compared
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Figure 2
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with the corresponding results on the base stock (Run 19) and the melamine-
sized sample {Run 23), it may be seen that the Ketac resi; does not increase
the wet-strength results much if any above those of the regulaf kraft

board, even though the resin content was slightly more than 2% in the case

of Run 2C.

A similar comparison of the results obtained with Arboneeld "B"
resin, vhich is a lower priced resin than Uformite 467, shows that the
wet bursting strength values of the samples impregnated with this resin
were higher than that of the base stock but lower than that of the melamine-
sized sample; thus, It does not appear as efficient for this purpose as

Uformite 467 resin.

The resin pickups cbtained with solutions containing Alryl T
vetting agent were greater in the case of Ketac 1156 resin but lowe;
when used in conjunction with Arboneeld "B" and Uformite 467. The resin
p;ckup, wet-strength properties, and the moisture pickups obtained in
Parts III and IV indicate that the resin employed in Part III (Uformite
467}, as well as the application vrocedure, have certain advantages
over those employed in Part IV. For example, the results obtained with
Ketac 1156 and Arboneeld "B" were inferior to those obtained with
Uformite 467. The method of impregnation used in this phase showed
a higher resin pickup from the same concentrations of resin and same
base stock than that employed previously. This, no doubt, is the re-
sult of the greater submergence in this phase; however, because of

the presence of a steel top roll instead of a rubber roll, the impregnant
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tended to be squeezed out of the middle of the sheet and to build up
ot the edges as a result of resin "rumback." All the impregnation
runs made in this phose exhibited a relatively high moisture pickup,

thus requiring an impractical amount of subsequent drying.
PART V

Previoug work reported in Progress Report One, as well as the
results obtained in Perts III and IV of this report, polnted out the
need for developing some method of impregnating board with a wet-strength
resin so that the ratio of water to resin in ihe impregnant would be as
low as possible and still permit a high degree of penetration and o low
resin pickup. With a low water-resin rﬁtio, a low resin pickup would
result in a correspondingly low moisture pickup and, consequently,‘fewer
drying facilities would be required, a condition which is to be desired

from the standpoint of capital investment, space, and operating cost.

In studying the above requirements, two-methcds of attack were
proposed for investigation. The first method proposed consisted of
using o resin-carrying medium which would be capable of rapid change
from a high to a low viscosity under the influence of heat or ;atalytic
action and would also hold a high concentraticn of the resin during
such a change. The purpose of this viscosity characteristic is that
the amount of impregnent pickup could bé controlled more easily if the
impregnant was oapplied as a coating at a high viscosity. After such a

coating is applied, it would be necessary to reduce its viscosity suddenly

so that it would penetrate into the sheet.
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The second method proposed was that of modifying the impreg-
nating method in such a way that the stock was exposed for a relatively
brief interval to a high solids, highly penetrating impregnant and then
passed through a set of squeeze rolls which would cause a small amount

of the impregnant to be left near the surface of the stock, but which,

by virtue of its penetrating power, would migrate towards the center of

the sheet prior to drying. An extreme example of this method would be

P

the use of offset or gravure rolls to supply a metered amount of rela-
tively high concentration of resin so modified as to have good surface

wetting and penetrating characteristics.

PROCEDURE,

R o

In order to determine the feasibility of the first method:
proposed, two water-soluble materials which form reversible gels

were selected. These wore polyvinyl alcohol (fully hydrolyzed type)
P .and o monogalactan (locust-bean gum). It was hoped that, if diluted
solutions of these materials were subjected to the conditions which
ordinarily cause changes to and from gels, a change from a low to &
k high viscosity would be obtained. Upon investigation, it was found
that & locust bean gum solution at & concentrstion of 0.8% in water
was incompatible with two urea-formaldehyde resin solutionms,

Uformite 435 and 467, and a floc separated out which, on standing,

T et

i progressively coagulated., In the case of a 5% solution of Elvanol
71-24 (a nearly 100% hydrolyzed polyvinyl alcohol manufactured by
the Du Pont Company), a compatible combination was obtained with both

Uformite resins (435 and 467) and the addition of borax caused a

L
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thickening of the Elvanol. However, this thickening was not homogenous
and ultimately resulted in the separation of gel lumps from the solution.
These lumps were unsatisfactory from the standpoiﬁt of uniform applica-
pion. The possibility of coating a thick Elvancl-Uformite solution on
the surfoce of the board and subsequent spraying with a borax solution
to separate the coating into liquid and gel phases was tried in the
hopes that the liquid phase containing a major portion of the Uformite
would be free to penetrate into the board while the gel phase contain-
ing the Elvanol could be scraped off and reused. The results obtalned
by the above procedure were not promising, since the gel formed apparently
isolated the liquid, from which it had seporated and prevented it from

being absorbed by the stock.

In the investigatidn of the second method proposed, a setup
was employed whereby the stock to be impregnated was passed difectly
into the nip between two squeeze rolls after a brief exposure to the
impregnant. The technigue used 1is schemati;ally illustrated in Figure 3.
This method is essentially the same as used in Progress Report One and
Part III of this report except that the board is not submerged. The
bottom rell runs only slightly submerged in the resin solution being

BqQueezed back as shown in Figure 3.

Three wet-strength resins were investigated by this latter
method. These were Uformite 435 and 610 (both urea-formaldehyde resins)

and Plaskon 345-11L [an aminoplast resin {(Libby-Owens-Ford)). Trial
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runs were made on 90-1lb. regular kraft linerboard, using the concentra-
tions and types of resins shown in Table VII. The 90-1b. linerboard
used in this phase was of the same vintage as that used in Progress
Report One; thus,_it was considerably lower in strength than the cor-
responding grade as it is currgntly manufactured. The percentage resin
and moisture pickups are also given in Table VI, with the approximate

resin cost per ton of board thus treated.

Because of insufficient sample, only the bursting strength

tests were made on the samples impregnated in this phase. All bursting

S
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- strength results reported in this part were obtained on the Jumbo tester.
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DISCUSSION OF RESULTS
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e e

The results of the bursting strength determinetions on the

P

samples impregnated with Plaskon 345-11L and Uformite 435 and 610 are
shown in Table VII. As previously mentioned, there was insufficient
sample of each to permit more than bursting strength determinations.
It may be seen from the results in Table VII that the dry bursting

g} strengths of the impregnated samples are only slightly lower than those

gi‘ - of the base stock and the corresponding grade of melamine-sized board

W

%% currently made when the base stock was monufactured. When the bursting
%g{ strength falues after 24-hours immersion are considered, it may be seen
% that the impregnated samples retained a greater percentag; of their dry
ﬁ bursting strength. It should also be mentioned that the maximum moisture

i
1%{ pickup was only 12.4%, thus indicating that, by this method of applying
f
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Run

Weight of hase stock
Impregnant

Resin
Type

Concentration, %
Triton X-100, %
Resin pickup, %
Cost per ton, decllars

Moisture pickup, %

Fourdrinier Kraft Board Institute, Inc.

TABLE VII

IMPREGNATION DATA

1D

90

Uformite 435
23,2
0.5
3.8
13.90

12.4

a
Cost of resin not available

TABLE VIII

Bursting Strength*,
p.s.1. (gage)

L e A
P e

Bt

e gu

—-

X Wet

P 5 6 2h
& Run bry Min. Hr. Hr.
i

3 1D 149 88 51 U6
;i 2D 131 .- 5% 48
3D 1k 79 kg 46
k

# * Jumbo

I
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2D

Q0

Uformite
18.6
0.5
2.9
9.50

12.4

610

Impregnant

Cost/Ton
dol;ars

13.90
9.50

3

3D

Plaskon 345-11L

20
0.5

2.6

a

10.0

PHYSICAL CHARACTERISTICS OF IMPREGNATED 90-LB. KRAFT BOARD

Moisture
Pickup,

12.4
12.4

10.0
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the resin, the smount of drying can be substantially reduced without

a sacrifice in resin pickup or wet-strength characteristics.

Because of the encouraging results from the viewpoint of
moisture pickup, two additional triel runs were made on regular 8-
Ib. board and one on $0-1b. regular kraft board of o more recent
vintage than that employed in Runs 1D, 2D, and 3D. The resin used
in these latter runs was a 20% solution of Plaskon Aminoplast resin
type 345-111. In the above threc runs, essentially the same setup
as shown in Figure 3 was used except that the impregnated stock was
run directly through the drier section of the Waldron laminator from
the squeeze nip, instead of rewinding and then drying in a separate

operation as in the D serles.

It was found that the resin pickup with‘this type of appli-
cation was too high in the case of the 38-1b. stock. Consequently, in
an effort to reduce the percentage of resin pickup on the lighter weight
stock, two additional runs were made on regular 38-1b. board using a
slightly modified impregnation technique from that used previously.

This procedure involved the use of a Mayer rod {see Figure 4) which.
acts as a doctor or metering rod to control the amount of impregnant
on the tronsfer roll at the point of contact with the paper. For the
purpose of this experiment, the impregnation took place from only one
~ 8ide at a time; thus, it was necessary to run o given sample through

the impregnator twice to obtain a two-sided application. This method




Mayer Rod (meters )
amount of resin on rofll)

Impregnant

Drier Section Base Stock

Figure 4

Waldron Laminating Machine
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of impregnation could be designed, however, to impregnate from both
sides in one pass. The run number, resin concentration, and resin

pickup associated with these latter five trials are shown in Table IX.

The results of the physical tests on the samples impregnated
according to the method listed in Table IX.are given in Teble X, to-
gether with the results obtained on the corresponding samples of base
stock and melamine-sized boards. It may be seen that the wet bursting
strength values after 24 hours' immersion in water were higher for
the 38-1b. impregnated samples than for either the base stock or the
melamine-sized samples. However, because of the high resin pickup,
the cost is so high as to apocar prohibitive, although the results
apﬁear very promising from the standpoint of moisture pickup--this
amounted to approximately 10% or less when the Mayer rod wasrused to
control the amount of pickup. The same general trend may be noted from

a comparison of the results obtained on the 90-1b. sarmple.

The "flood and squeeze" method employed in Runs 1%, 2E,
and 3E apparently does not lend itself to reducing the resin pickup to
practical percentages compatible with cost. On the other hand, when
the Mayer rod is uscd to control the amount of resin on the lower roll,
it appears possible to control the amount of resin within the desired

limits.
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PART VI

Inasmuch as Runs 3E, 1F, and 2F of Part V showed promising
results in so far as moisture pickup and wet strength were concerned
it seemed advisable to obtain more complete data on the application
of Uformite 467 and Plaskon 345-11L when applied to 33, 38, 69, and
90-1b. board, the objective being to determine the most practical amount

of resin for impregnation compatible with cost and performance.
PROCEDURE

In this phase, samples of 33, 38, 69, and 90-1b. regular
kraft boafd samples were impregnoted from a 20% solution of Plaskon
345.11L and Uformite 467, using the same procedure as shown in Figure 4,
whercin a Mayer rod is used to meter the amount of the resin solution
on the impregnating roll, 1In order to obtain greater penetration into
the board, 0.5% of a wetting agent (Triton X-100) was sdded t; each
of the resin solutions. The data obtained as regords pickups, etec.
may be seen in Table XI. Because of an error in calculating the resin
pickup on the first run in this series, all the runs were made with a
resin pickup approximately double that desired. This naturally resulted

in abnormally high costs per ton.

Inasmuch as the trials mentioned (G series) above were made
with double the resin content intended, five additional trials {see

H series) were made using a lesser resin pickup. The resin used in the

five trials was a 20% solution of Uformite 467 because, in the previous
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TABLE XI
IMPREGNATION DATA

Approz=
imate
Resin Moisture Cost

Grade of Mayer Pickup, Pickup, per ton,

Run Base Stock Rod No. Type Resin % % dollars
26 33 8  Plaskon 345-11L 2.2 8.6 12,84
1G 38 8 Plaskon 345-11L 1.8 7.4 10.88
5G 69 20  Plaskon 345-11L 3.6 k.1 21.08
TG 90 3h Plaskon 345-111, 3.2 12,6 18.88
116 33 16  Uformite 467 5.8 22.4 21,40
10¢ 38 20  Uformite 467 5.2 20.2 19.18
G 69, 34 Uformite 467 4.2 16.2 15.46
8a 90 3k Uformite 467 3.4 13.2 12.68
10H 33 L Uformite 467 1.4 - 5.6 5.26
9H 38 b Uformite LET ‘ 1.1 b.h 4.06
8H 69 12 Uformite 467 1.1 5.7 L.25
12H 69 12 Uformite 467 2.2 ' 8.7 8.13
TH 90 16  Ufornmite 467 1.4 5.8 5.45

. e L m e r——




ERE A s

Fourdrinier Kraft Board Institute, Inc. Page 31
Project 1108-5 Progress Report Two
trials (G series), the Uformite 467 resin appeared to be about as ef-
ficient as Plaskon 345-11L and considerably lower in cost. The resin
pickup, moisture pickup, and approximate coat of the resin for these
latter five trials are also given in Table XI. It may be observed that
only one trial was mede on each grade of board--i.e., 33, 38, 69, and
90--except for the 69-1b. grade, in which case two trials were made,
one with 1.1% resin pickup and one with approximately 2.2%.resin

pickup. The procedure used is shown in Figure 4.

DISCUSSION OF RESULTS

The results of the wet and dry bursting strength tests on the
samples impregnated in Part VI may be seen in Table XII. It may be
observed that, in all cases, the wet bursting strength of the treated
samples was higher than the bursting strength on the untreated or the
melemine-sized samples., The percentage of resin picked up in the

impregmnation process is double what was intended; thus, the costs are

' excessively high., A comparison of the wet-strength results and the

percentage resin indicates that it should be possible to reduce the
resin content by one or two fold and still be comparable with the
melamine sample strengthwise. Such a reduction in resin pickup would

naturally reflect o corresponding reduction in the cost of the resin.

The results of the wet and dry bursting strength results on
the impregnoted samples of the H series are shown in Table XIII. It
may be noted from a comparison of the resulis shown in Table XIII that

the sample impregnated with 1 to 1.5% resin exhibited dry bursting
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strength results comparoble with that of the base stock or the melamine-
sized board; however, the wet bursting strength results are in most
cases slightly lower wﬁen compared on the basis of the Model C téster
but are sbout equal or higher when determined on the Jumbo tester. In
view of the uncertainties associated with the Jumbo tester at this test
level because of the diaphragm distention pressure, it is believed

that the Model C results are more reliable. Although slightly lower

at 1 to 1.5% resin, the difference in mognitude is not great in most
cases, For example, in the case of the 33-1b. stock, the wet bursting
strength value (MOdel C) after 24 hours' immersion in water is slightly
higher than the corresponding value for the melamine-sized sample.

However, the magnitude of the difference is probably not significant.

The wet bursting strength value (Model C) obtained for the

' 38-1b. stock impregnated with 1.1% resin was significantly lower than

that of the 38-1b. melamine-sized sample. However, on the basis of
the results obtained at 1.1% and those obtained in the G seriesr(see
3G and 10G) that, if the resin content were increased slightly--i.e.,
1.5 to 2%--the wet strength results would be.comparable with only a
ﬁoderate increase in moisture pickup and resin cost. A good indica-
tion of this possibility may be seen in the results obtained for the
69-1b, stock. In this grade, two trials were made: the resin pickup
for BH was 1.1% and for 12H it was 2.2%. The wet bursting strength
results with the 1.1% resin were slightly less than the corresponding

results for the 69-1b. melamine-sized sample; however, the results for
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the 2,2% resin sample were higher. The moisture pickup for this latter

sample was 8.7% and the resin cost was approximately $8.13 per ton.

The wet bursting strength (Model C) results obtained for the
90-1b, sample using 1.4% resin were lower than the corresponding value
for the 90-1b. melamine-sized sample. As mentioned above, it is believed
that a slightly higher resin content would give sufficient vet strength
to be compatible with the melamine-sized sample. Also, it is felf that
a better distribution of resin can be obtained with the heavier weight
grades by a slight modification of the method of impregnating. If the
board were passed through a set of squeeze rolls immediately after im-
pregnation, the resin would be distributed more evenly throughout the

sheet,

Additional trials are in progrese with approximntely 2% resin
pickups., If results comparable with melemine are obtoined, as is ex-
pected, it would be well to make a few runs with a slightly lower con-
centration of resin. The purpose of thfs 15 to determine if a slight
dilution of the resin will enhance its efficiency as far as wet strength

is concerned with only a slight increase in the moisture pickup.

The results to date indicate that it appears possible to obtain
wet strength, based on the bursting strength test, by impregnating with
a solution of Uformite 467 which will be comparable with melamine-sized
board and still maintain the moisture pickup as a result of the impregna-
tion up to 10% or less. The cost of the resin appears to be in the

reighborhood of $5 to $8 per ton.



