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FIB,E-B.ESI'STm PULPBOARD AND METHOD 103.-‘ MAKING THE SAME

My invention relates to a pulp board which
1s highly fire-resistant and to the method of
making the same. - _

- My invention is of particular advantage
in the manufacture of molded pulp board,
such as is usually made by running wood

pulp, paper pulp or the like into a mold and

by means of pressure removing the major-
ity of the water (see, fcr instance, United
States Letters Patent No. 971,936 dated Oc-
tober 4, 1910, and No. 1,272,566 _dated July
16, 1918) and subsequently drying out the
remainder of the water by the application
of heat. After it has been dried, or simul-
taneously with the drying, the board may, if
desired, be subjected to high pressure in or-
der to compact the same thus giving it higher

~tensile and transverse strength and a higher

degree of hardness. The object of my in-
vention 1s to produce a pulp board whose
fibres are coated with aluminum hydrate to
such an extent that the board is highly fire-
resistant and will smolder as little as pos-
s-ble, 1f at all, after having been exposed to
a flame. _ - -

It 1s a further object of my invention to
apply aluminum hydrate to fibres in such a

manner that when such fibres are molded or"
~otherwise formed into the preliminary shape

of the finished board there will be as little
interference as possible with the drainage of

_ warp-
ing of the wet board.

- Other objects of my invention will be

apparent from the following description

thereof.

In order to produce my fire-resistant pulp
in the best manner known to me, I
deposit upon the pulp fibres, before they
into the form of a board, alumi-
num hydrate and calcium sulfate obtained

preferably as precipitates from the double

60

decomposition of aluminum sulfate and cal-
ctum hydrate. In the preferred form of

my invention I deposit upon the fibres also

a suitable quantity of a colloidal clay known
as bentonite. The aluminum hydrate when

obta'ned as a precipitate from the double

decomposition referred to is in a fine state
of subdivision, and the calcium sulfate is

Application filed June 24, 1931. Serial No. 546,665.

in very fine crystalline form. The bentonite,
which is inferior to aluminum hydrate as a

fireproofing agent, appears to assist the alu-
rainum . .
effectively and thereby aids it to check smol-
dering of the board after the latter has been

hydrate in coating the fibres more

66

exposed to a flame. The calcium sulfate, -
while riot so valuable per se as the aluminum

hydrate from the standpoint of fireproofing,

Increases the fire-resistant qualities of the

board because present in large quantities, and
appears to perform & very valuable function
In breaking up the continuity of the gelati-
nous deposit,of aluminum hydrate, or alu-

minum hydrate and bentonite, on the fibres,

and for this reason or ‘for the reason that it
acts as a spacing means to keep the fibres
slightly separated, aidS‘\ 1n permitting the wa-
ter to drain from the pulp. Some of the
calclum sulfate is, however, lost, being
washed out in solution with the drainage wa-

bu

65

{0

ter, but the loss of calcium sulfate in sub-

sequent’ operations is diminished and eventu-

ally ceases, if the drainage water holding

calcium sulfate in solution 1is re-used in sub-

sequent operations.
o |

75

prefer to cause the reaction between the

aluminum sulfate and the calcium hydrate
to take place in the beater in which, and

while, the pulp is being beaten, first adding
the aluminum sulfate and, when this has been
thoroughly dissolved in the beater, adding a

- suspension of calcium hydrate, but I may

cause: such reaction, and obtain: the precipi-
tates resulting therefrom, in a separate ves-

sel, but then the precipitate should be used

as soon as possible to prevent agglomeration

thereof. The bentonite will have to be sus- -
but as thisis a somewhat dif- -

pended in water,
ficult operation due to the finely divided na-

80

86

90

ture of this material, I prefer to mix the ben- |

tonite with the calcium hydrate before mak-

ing up the suspension of the former, thus

eliminating one mixing operation and also-
‘o5

reducing the viscosity of the bentonite sus-

pension by the presence of the calcium hy-

drate. .

preferably such as will result in as’complete

a fireproofing of the finished board as pos- 108

The proportion of - aluminum ‘hydrate ls

-
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sible without interfering with the proper felt-
ing of the fibres. The proportion of calcium
sulfate used is, for obvious reasons, conveni-
ently such as would result from the double de-
composition, when producing thereby the
requisite amount of aluminum hydrate, but
in any event should be just about sufhicient
to permit suitable drainage of the water from
the pulp without being used 1n such quan-
titics as will interfere with giving the maxi-
mum fire-resistant” qualities to the finished
board, or with a proper felting of the fibres.
As hereinafter explained, the proportion of
calcium  sulfate may under some circum-

stances be reduced with advautage to the fin-

ished product. - The proportion of bentonite
to be used in such as will, together with the
aluminum hydrate used, coat the fibres sui-
ficiently to check smoldering as far as reason-
ably possible. The exact proportions of these
various substances will depend largely upon
the nature of the fibres to be used and the de-
arec to which the resulting board 1s to be
compacted but can, in any event, readily be
ascertained by simple experiment, enough
being used to effect the desired object, any
more than this being mere surplusage or 1n-
terfering with ease of manufacture of the
board. o

I prefer to render the board waterproof as
well as fire-resistant and therefore to add to
the beaten mixture of the ingredients herein-
above referred to the usual soap (sizing) and
then to precipitate it énto the fibres.

My preferred method (which results in the
least costly board) therefore includes the
following steps: - '

1. Preparation of a pulp suspension from
any suitable fibre, such as wood fibre, chemi-
cally digested fibre, or mixtures thereof, as
can be obtained, for instance, by beating up
old newspapers; bagasse or straw may be
used. | |

2. Preparation of
requisite finely divided form,and calcium sul-

fate, by adding aluminum sulfate to the
‘beater, and when this is dissolved, adding a

suspension of calcium hydrate in which lat-

-ter the desired quantity of bentonite 1s also
suspended. It is advisable that the suspen-
sion of calcium hydrate be added gradually

to the solution of aluminum-sulfate and that

‘enough be added to leave the mixture slightly

alkaline at theend. |

. ‘8. The pulp suspension.:md! the precipi- )

~ tates, together with the bentonite, are mixed

“quently sized care should be taken to keep
.60

in the beater. If the pulp is to be subse-

or render the mixture neutral or slightly al-

kaline so as to avoid precipitation of the soap.

4. A suitable rosin or other soap in weight

- équal to 4%-5% of the total weight of fibre,

bentonite, aluminum hydrate and calenim
sulfate, 1s added to the beater charge as a si1z-
ing ingredient, preferably after the fireproof-

aluminum hydrate in the

1,807,711

ing agents have been thoroughly mixed with
the hbres. ' |

5. The soap 1s then precipitated by adding
a sultable quantity of a suitable precipitant,
such as aluminum sulfate.

6. The pulp 1s then shaped 1n a mold or
otherwise, and dried, or dried and compacted.

The resulting board 1s sufliciently fire-re-.
sistant to comply with the majority, 1f not
all, of the building codes of American cities;
incidentally, the product, if waterproofed as
above described, 1s water-resistant so as to
permit its use in construction wark exposed
to the elements; it has rigidity and good me-
chanical strength with freedom from brittle-
ness and a low heat transmission as compared

with boards composed of mineral products,

such as cement, asbestos or plaster.

The following examples will illustrate the

proportions which may be used in the manu-
facture of my board:

This giveé a board of the Tcomposition

52.2% fibre - | _
13.1% aluminum hydrate
"29.5% calcium sulfate

5.2% bentonite .

In the above example, about 100 lbs. of

calgium sulfate were lost by having gone mto
solution in the drainage water. ~

 Ezamplez 7

Same as Example 1 using - -
- - - Pounds

Bentonite_ - o—________ 300
‘thus giving a board of the composition

- 47.49% fibre o
11.8% aluminum hydrate
26.6%calcium sulfate

- A4.2% bentonite

ly good results by employed in making a pulp
board by the laying up process, that is, by
forming paper-like layers of the board, for
instance, on a paper making machine, and

‘uniting the layers thereof in the usual man-

silicate. l\ o
The value of the bentonite arises from its

ner, for instance, with the aid of sodium

extremely fine state of subdivision, so fine

that the material swells when wetted. When

70
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85
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_ Example 1
| Pounds
Fibre (paper pulp) - __.._ 1000
Sulfate of alumium_________._____._._ 1000
and | ' . _
Slaked lime________________________ 360
forming | -
Aluminum hydrate__________ SN - 250
and B |
“Calcium sulfate..__. e 064
Bentonite_ . __ 100
Water__ e 49000

100
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115

My invention may with substantially equal-
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iIn my claims I refer to bentonite I intend
to include as an equivalent any clay of such
a-degree of fineness, for instance ground china
clay (kaolin) as will enable it to check smol-
dering to a substantially valuable degree.
The above examples give one illustration of
a change 1n proportion made desirable by a
change 1n the fibres used. In Examplé 1
the fibres used were obtained by grinding old
newspapers and were fairly well hydrated

and therefore tended to cling close together
and thus prevent drainage. In Example 2,

the fibres used were obtained from ground

* - wood screenings and therefore constituted a

15

20

20

30

35

free draining stock and were therefore ca-
pable of being made into a fire-resistant board
with the use of a much higher proportion of
bentonite. ;- _ o |

Instead of producing aluminum hydrate by
the double decomposition process with alumi-
num sulfate and calcium hydrate at the place

of use, I may purchase aluminum hydrate

of the required state of subdivision and cal-
cium sulfate crystals and mix them, but these
materials if purchased separately are very
much more costly than if produced in the

manner described, at or near the place of use.
The aluminum hydrate should preferably be

of a degree of fineness substantially equal to
that obtained from the double decomposition
hereihabove described.. It is to substantially
this degree of fineness that I refer when I
speak 1n my claims of “aluminum hydrate of
the degree of fineness described”. If the par-
ticles of aluminum hydrate are of a much less

~degree of fineness a commercially valuable

40

45

55

o

practicable,

degree of fireproofing is not obtained, and if
they are of a much higher degree of fineness
the drainage of water from the wet pulp is so
slow as to make the process commercially im-
In place. of the calcium element
or the sulphur element, or both, I may sub-
stitute 1n whole or in part an element or ele-

- ments which when used with the aluminum

element and the hydroxide radical give me

aluminum hydrate in the fine state of subdi-
vision described, and a crystal insoluble or
difficulty soluble in water which can perform

the function of the calcium sulfate crystals,

~As a matter of fact under certain circum-
stances I prefer to substitute for some of the
calclum an element which will not cause the
formation of crystals, so as to reduce the pro-
portion of crystals to-the aluminum hydrate.
As long as a sufficient proportion of crystals

1S Eresent to permit reasonably free drainage,
su

stantially the full value of the presence of
the crystals is obtained. The presence of Crys-

tals In excess of such proportion interferes.to

a certain extent with the felting of the fibres
and thus results in a board of less hardness

« than could be produced if no such excess of
~crystals were present. 'As already indicated

. ,(;'3_'

the proportion of crystals necessary to per-

mit reasonably free dra__,ina_g'_e-_ _d'epénds upon-

3

the nature of, the fibre. For instance, ground
wood screenings, untreated, form a free-flow-
ing stock which does not call for the presence
of so high a proportion of crystals as does
old newspaper stock which under ordinary
circumstances permits only a very slow drain-
aze. The following example will illustrate
a modification of my process which has for
1ts object the lowering of the proportion of

crystals: N
Example 3
| | ' Pounds

Fibre . . e 1000
Sulfate of aluminum_‘______________ 1000
Slaked llme_ - ____ —- 180
Magnestumoxide___________________ 98

forming N | ’
Aluminum hydrate__.______________ 250
Calcium sulfate.___________________ 332
Magnesium sulfate___.________ ez 294
Bentonite_______.___________________ 500
Water_________ . - 49000

This gives a board of the composition

50.3% fibre

12.5% aluminum hydrate
12.09% calcium sulfate
25.2% bentonite.

In the above example the fibre used is about
two-thirds newspaper stock and one-third

70
7'5_ "k
80
»
%0

06

ground wood screenings, constituting there- : =

fore, because of the presence of the screen-
Ings, a stock which is freer flowing than news-
paper stock alone. The proportion of slaked

- lime used 1s one-half of that used in Examp!le

1 and there 1s substituted for the remainder

~of the slaked lime of Example 1, 98 lbs. of

100

magnesium oxide. The resulting magnesium

sulfate does not form crystals but goes into
solution in the drainage water and is removed

therewith simultaneously with about 100 lbs.

of the calcium sulfate as in Example 1.. As

a result the amount of calecium sulfate crys-
tals 1n the board (232 lbs.) is far.less than
one-half of the amount of calcium sulfate

105

110

crystals (564 lbs.) of Example 1. This.per-
mits a more complete felting of the fibres:

and therefore a harder board having a sur-

face less liable to be injured by abrasion
-than the surface of the product of Example

1. This permits also the addition of a much

‘higher proportion of bentonite than in Ex-
ample 1, thus. increasing .the insurance
against smoldering. The presence of the ben-

tonite even in this high proportion does not
interfere, at least to any substantial extent,

with the free felting of the fibres, nor does it
interfere with the drainage of the stock. The
addition of this high proportion of bentonite

in KExample 1 would increase unduly the pro-
portion of mineral matter to fibre.

In Example 3, the magnesium oxide may
be replaced by caustic soda, sodium carbonate

or ammonium hydrate, the resulting sodium-

or ammonium sulfate passing out with the

115 .

120

130
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drainage water just as does the magnesium
sulfate in such example.~ o

The board produced in accordance with the
preferred method, heretofore outlined in de-
tail, is porous even after compaction because
of the presence of the high :proportion of
crystals and therefore its surface, especiall
when the board is new, is readily injured.
After the board has been exposed to the at-
mosphere for two or three weeks, the surface
is hardened so that it may not be readily
rubbed off. As already explained, a harder

~ surface is obtained by diminishing the pro-

15

20

~ temperature, sufficiently high to oxidize the

26

portion of crystals in the manner indicated
in Example 3. If a board having a harder
surface is desired and particularly one which

will permit the smoothing of such surface,

for instance, by sanding, a metallic soap of a

“drying oil (f. 1. linseed, China o1l or perilla)

is added to the furnish as the sizing ingredi-
ent (step-4) and the board, after it has been
dried, is baked for a period of time, and at a

oil. Of course, any suitable fillers or coating
compositions (f. i. ethyl silicate) may be used

 which will improve the board without inter-

30

36

40

"such g soa

fering with its fire-resistant qualities. |
Board hardened by the use of a metallic
soap of a drying oil may be dried to bone-
dryness before baking and in fact should be
so dried. On the other hand, it 1s-of very
oreat importance that a board not containing
should not be dried to bone-dry-
ness, but should preferably have left within
it ‘as high as 2% by weight of moisture, as
otherwise the fire-resistant qualities of the
board are diminished to a very large extent.

‘1 am unable at this time to explain this he- -

nonmienon but believe that the removal o the

final fraction of moisture results in chemical

changes which destroy in part the protection
afforded by the aluminum hydrate and the

- bentonite. :

45

- The proportion. of crystals gvhié:h under
given circumstances may permit 1
drainage of the water from the pulp after

" the board has been shaped may, at least in

50

‘some cases, be higher than desirable to permit
* the desjred extent of felting, i. e., to producer

the hardest possible board. Therefore 1f a

‘relatively soft and highly porous board 1s

~ the desired product, it will be profitable to

55

use a comparatively large proportion of crys-
tals o as to permit speed of operation result-
ing in reduced cost of productron.. If a com-

paratively hard board is the desired product,

~ and therefore a smaller proportion of crystals
" must be. used, speed of production must be

60

~sacrificed. "The éxact“prolaortion of crystals

miay-therefore have to be the result of a com-

promise in which some hardness of product
is sacrificed in favor of speed of production,

85

or vice versa. _
.1 may substitute for some of the fibre, pref-
erably about 20 percent, ground or granulated

1,007,711

cork. Such cork may be inéorpora.ted either

in its natural state or impregnated with suit-
able fireproofing agents such as sulfate of

ammonium, sodium molybdate, or boric acid,

preferably to such an extent that the weight
of the salt is about 20 percent of the weight
-of the fireproof cork. It may sometimes be
found desirable to subject the cork to a mild
‘alkaline treatment before fireproofing 1t so

as to permit a higher degree of impregnation.
~ To increase the fireproofing qualities of the

cork, the impregnated cork may be coated

10

76

with a suitable coating, for instance, calcium

carbonate, to prevent escape of the water solu-
ble salts. ' | | |

" The aluminum hydrate referred to by me
iS A.l(OH)a. , S " _

Iclaam: '

80

1. A highly fire-resistant pulp board whose

individual fibres are coated with aluminum
hydrate and bentonite. '

80

2. The method of making_(. fire-resistant

pulp board which comprises mixing fibres,
water in an amount sufficient to float them,
aluminum hydrate of the degree of fineness
described in an amount substantially sufficient
to coat them and calcium sulfate crystals in
an amount sufficient to. permit substantially
free drainage of the water, shaping the re-
sulting mixture into the form of a board,

permitting the majority of the water to drain

away and then drying the mixture.

- 8. In the process of claim 2, the step' of

producing the alumimum

ltliydratg and the
calcium sulfate crystals by

ouble decompo-

sition of aluminum sulfate and calcium
hydrate. | '

4. A highly fire-resistant pﬁlp_board whose

00

06

100

individual fibres are coated with aluminum

5. The method of making fire-resistant
pulp board which comlgrises mixing fibres,
water in an amount sufficient to float them,
aluminum hydrate of the degree of fineness

described in an amount substantially, suffi-
cient to coat them and crystals substantially
insoluble in water in an amount sufficient to.

permit substantially free drainage of the

water, dra,inin;_(w;1 the majority of the water
ryl |

away and then ng the mixture.
6. In the process or claim 5, adding ben-
tonite in suspension to the mixture. '
7. In the process of claim 5, the step of

producing aluminum hydrate and the crys-

hydrate, bentonite and an oxidized drying
~oil. ' I

105

110

120

tals by double decomposition of an aluminum

salt and of a hydrate which will react to
form aluminum hydrate and a crystal sub-
stantially insoluble in water. D
8. In the process of claim 5, the step of
producing some of the aluminum hydrate

and all of the crystals which are substantially .

insoluble in water by double decomposition
of an aluminum salt and a suitable hydrate

and the remainder of the alumi Ium h'ydrate' 130
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by double decomposition of an aluminum salt
and of a hydrate which :will react to form
aluminum hydrate and a substance soluble 1n
water. " |
8 9. In the process of claim 5, the step of -
- producing some of the aluminum hydrate and
all of the crystals by double decomposition
of aluminum sulfate and calcium hydrate
and the remainder of the aluminum hydrate
10 by double decomposition of aluminum sulfate
* and magnesium hydrate. |
10. In the method of making fire-resistant
pulp board claimed in claim 5, the step of
adding to the mixture a metallic soap of a

156 drying oil. - |
_ '“ - HUBERT L. BECHER.
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