
(12) STANDARD PATENT (11) Application No. AU 2011212357 B2
(19) AUSTRALIAN PATENT OFFICE

(54) Title
Gypsum plaster board and a method for producing a gypsum plaster board

(51)

(21)

(87)

(30)

(31)

International Patent Classification(s)
B32B 13/00 (2006.01) C04B 28/14 (2006.01)
C04B 14/02 (2006.01) E04C 2/04 (2006.01)

Application No: 2011212357

WIPONo: WO11/095634

Priority Data

(22) Date of Filing: 2011.02.08

Number
10152909.7

(32) Date
2010.02.08

(33) Country
EP

(43) Publication Date:
(44) Accepted Journal Date:

(71) Applicant(s)
Knauf Gips KG

2011.08.11
2014.12.18

(72) Inventor(s)
Hummel, Hans-Ulrich;Scheller, Lothar;Stich, Dietmar

(74) Agent / Attorney
Wrays, 56 Ord Street, West Perth, WA, 6005

(56) Related Art
EP 1749805 
WO 2006/016200 
US 2007/0031704



(10) Internationale Veroffentlichungsnummer

WO 2011/095634 Al

(12) NACH DEM VERTRAG (JEER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES 
PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG

(19) Weltorganisation fur geistiges Eigentum
Internationales Biiro

(43) Internationales Veroffentlichungsdatum 
11. August 2011 (11.08.2011) PCT

(51) Internationale Patcntklassifikation:
B32B 13/00 (2006.01) C04B 28/14 (2006.01)
C04B 14/02 (2006.01) E04C 2/04 (2006.01)

(21) Internationales Aktenzeichcn: PCT/EP2011/051801

(22) Internationales Anmeldedatum:
8. Februar 2011 (08.02.2011)

(25) Einreichungssprache: Deutsch

(26) Veroffentlichungssprache: Deutsch

(30) Angaben zur Prioritat:
10152909.7 8. Februar 2010 (08.02.2010) EP

(71) Anmelder (fiir alle Bestimmungsstaaten mit Ausnahme 
von US): KNAUF GIPS KG [DE/DE]; Am Balmhof 7, 
97346 Iphofen (DE).

(72) Erflnder; und
(75) Erfmder/Anmelder (nur fur US): HUMMEL, Hans-Ul­

rich [DE/DE]; Am Hundlein 54, 97346 Iphofen (DE). 
SCHELLER, Eotbar [DE/DE]; Agidienstrasse 7, 97346 
Iphofen (DE). STICH, Dietmar [DE/DE]; Huttenheim 
196, 97348 Willanzheim (DE).

(74) Anwalt: VON KREISLER SELTING WERNER;
Deichmannhaus am Dom, Bahnhofsvorplatz 1, 50667 
Ko In (DE).

(81) Bestimmungsstaaten (soweit nicht anders angegeben, fiir 
jede verjugbare nationale Schutzrechtsart): AE, AG, AL, 
AM, AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, 
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, 
GT, HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, 
KP, KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, 
MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, 
NI, NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, 
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, 
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Bestimmungsstaaten (soweit nicht anders angegeben, fiir 
jede verjugbare regionale Schutzrechtsart): ARIPO (BW, 
GIT, GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, 
UG, ZM, ZW), eurasisches (AM, AZ, BY, KG, KZ, MD, 
RU, TJ, TM), europaisches (AL, AT, BE, BG, CH, CY,
CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, 
IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, 
RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, 
CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Veroffentlicht:
— mit internationalem Recherchenbericht (Artikel 21 Absatz 

3)

w
o 2

01
1/

09
56

34
 A

l III
III
III

III
III

III
III

III
III

III
III

III
III

III
IW

I

(54) Title: GYPSUM PLASTER BOARD AND A METHOD FOR PRODUCING A GYPSUM PLASTER BOARD

(54) Bezeichnung : GIPSKARTONPLATTE UND EIN VERFAHREN ZUR HERSTELLUNG EINER GIPSKARTONPLATTE

(57) Abstract: Gypsum plaster board, containing a gypsum matrix and 0.1 to 10% by weight carbon particles, wherein the particle
size (d50) of the carbon particles ranges from 0.5 to 4 mm.

(57) Zusammenfassung: Gipskartonplatte enthaltend eine Gipsmatrix und 0,1 bis 10 Gew-.% Kolilenstoffpartikel und wobei die
PartikelgroBe (d50) der Kohlenstoffpartikel im Bcreich von 0,5 bis 4 mm liegt.
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Application No. PCT/EP2011/051801 SMB

Publication No. W02011/095634

Gypsum Plaster Board and Process for Preparing a Gypsum Plaster Board

The present invention relates to a gypsum piaster board and to a process for 

preparing a gypsum plaster board.

The preparation of gypsum piaster boards has long been known. For example, it is 

described in U.S. Patent 4,009,062. In a usual method, a gypsum slurry containing 

a settable calcium sulfate phase is mixed with water and continuously applied to a 

cardboard sheet and covered by a second cardboard. The two cardboard sheets 

are referred to as the top liner and back liner, respectively.

The composite strand then moves on a so-called setting belt, and an almost 

complete conversion of the settable calcium sulfate phases in the calcium sulfate 

dihydrate must have taken place at the end of the setting belt. After this curing, 

the sheet is cut into individual boards and the water still contained in the boards is 

removed in heated multistage dryers.

The settable gypsum slurry employed is typically produced in a continuous mixer 

having a high number of revolutions.

For a board to be stable, it is necessary that the cardboard surrounding the board 

is firmly bonded to the gypsum core, and that the gypsum core has a high 

strength.

Corresponding gypsum plaster boards are extensively used in interior finish for 

ceilings and walls.
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The skilled person also knows so-called perforated boards. In perforated boards, 

apertures, such as circles, slots, rectangles etc., are punched out by means of 

punching machines. Such perforated boards are usually employed in ceiling 

constructions, because the thus obtained ceilings exhibit a high degree of sound 

absorption. For this purpose, perforated boards are usually mounted onto a 

suitable substrate construction, typically of zinc-piated steel profiles.

For the punching, it is necessary that the board core has a high interior strength 

and is virtually free of air inclusions. In addition, a good adhesion of the top and 

back liners to the gypsum core must be ensured.

In principle, gypsum plaster boards should be screwed as easily as possible, but 

must show no or only a slight sag in profile, especially when mounted on the 

ceiling. This is problematic, in particular, if the boards are used in rooms with a 

high atmospheric moisture.

Different variants of gypsum plaster boards are known; for example, WO 

2006/016200 discloses a gypsum matrix containing from 1 to 5% amorphous 

carbon and from 15 to 25% graphite in the gypsum matrix. Because of the fraction 

of amorphous carbon, especially in the form of nanoparticles, the cardboard is 

electrically conductive.

It is the object of the present invention to provide gypsum piaster boards that 

have improved properties, especially boards having a high strength of the gypsum 

core and exhibiting a good adhesion of the cardboard, because sag problems can 

be reduced or avoided thereby.

Surprisingly, the object can be achieved by a gypsum plaster board containing a 

gypsum matrix and from 0.1 to 10% by weight of carbon particles, wherein the 

particle size (d50) of the carbon particles is within a range of from 0.5 to 4 mm 

and wherein said carbon particles are at least two different carbon particles 

selected from the group consisting of scraps of graphite foil, expandable graphite, 

amorphous graphite and natural graphite.
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"Gypsum matrix" refers to a gypsum core essentially consisting of calcium sulfate 

dihydrate that may contain further ingredients. As a gypsum piaster board, the 

board also has two cardboard layers on its major surfaces.
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d50 is the particle size for which 50% by weight of all carbon particles contained in 

the matrix will pass through a sieve of a corresponding size, and 50% by weight 

are retained.

Surprisingly, it has been found that the carbon particles are homogeneously 

distributed in the gypsum core, and there is no or only a little floating to the top of 

the light particles in the gypsum slurry despite of their low density. The carbon 

particles contained result in an improvement of the gypsum core stability. Because 

they do not float to the top, a negative influence on the adhesion to the cardboard 

surprisingly is not found.

In a preferred embodiment, the content of carbon particles is within a range of 

from 5 to 8% by weight, based on the dry gypsum core.

In particular, graphite is suitable as carbon particles. For example, scraps of 

graphite foil, expandable graphite or mixtures thereof are suitable.

Scraps of graphite foil are obtainable, for example, from the company Graphit 

Kropfmdhl AG under the product designation O-SM/F. These are foils pressed from 

graphite and subsequently cut. A suitable d50 value is from 2 to 4 mm.

For example, the product EGPM of the company Graphit Kropfmuhl AG can be used 

as expandable graphite. Expandable graphite is a material that will expand under 

the action of heat; the final volume can be several times the starting volume.

According to the invention, the expandable graphite is preferably employed in 

expanded form.

In a preferred embodiment, different carbon particles are combined. Preferably, at 

least two different, more preferably at least three different, carbon particles are 

employed. In particular, a mixture of scraps of graphite foil and expandable 

graphite, or a combination of scraps of graphite foil or of a mixture of scraps of 

graphite foil and expandable graphite with artificial amorphous graphite or natural 

graphite have proven suitable.
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For example, the product AM385 of the company Graphit Kropfmuhl AG can be 

employed as amorphous graphite powder. Typical sizes are, for example, 

< 325 pm for 91.5% by weight of the powder.

For example, the product FLP 90 C2-SC of the company Kropfmuhl can be em­

ployed as natural graphite.

Typical amounts of the scraps of foil are within a range of from 1 to 4.5% by 

weight, and from 1 to 3% by weight for each of the other particles.

If amorphous graphite (artificial or natural) is contained, a particulate graphite is 

additionally contained.

In one embodiment of the invention, the gypsum matrix additionally contains from 

1 to 10% by weight of calcium carbonate. Calcium carbonate causes the screwing 

property to improve.

In one embodiment of the invention, the boards are employed in the form of 

perforated boards, i.e., after having been prepared, they are provided with slots, 

perforations in the form of circles, squares or rectangles by punching.

Surprisingly, it is found that the boards according to the invention have a particu­

larly good screwing property, because they have a strong gypsum core and yet 

show a very good adhesion of the cardboard.

Even in rooms with a high atmospheric moisture, the boards according to the 

invention show only a little sag. When tested at 20 °C and 90% relative humidity, 

the boards showed a sag of less than 3 mm in the machine direction and less than 

5 mm in the cross-machine direction.

The boards according to the invention show a good core hardness. It is preferably 

more than 150 N, more preferably more than 165 N. Their thermal conductivity is 

preferably > 0.4 W/mK or > 0.45 W/mK, i.e., increased over that of a normal 

board.
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Despite the presence of carbon particles, especially graphite, the boards are 

electrically non-conductive, i.e., the resistance of the dry board is > 500 ΜΩ at an 

applied line voltage of 500 V or 1000 V. However, they have a high thermal 

conductivity.

The invention also relates to a process for preparing the gypsum plaster board 

according to the invention, comprising the following steps:

- preparing a settable gypsum slurry containing from 0.1 to 10% by weight of 

carbon particles, wherein the particle size (d50) of the carbon particles is 

within a range of from 0.5 to 4 mm;

- applying said gypsum slurry to a cardboard sheet;

- covering the slurry with a second cardboard sheet;

- cutting the cardboard sheet into boards after the gypsum slurry has at least 

partially set.

In one embodiment, the board is perforated after the setting to obtain a perforated 

board.

In another embodiment, from 1 to 10% by weight of calcium carbonate can be 

added to the gypsum slurry, the use of finely ground calcium carbonate having 

been found particularly useful. Preferably, the grain size of the calcium carbonate 

employed is < 300 pm.

Water and plaster of Paris (CaSO4 x 0.5H2O) are particularly suitable for preparing 

the gypsum slurry. The gypsum slurry can be admixed with further auxiliaries, 

especially plasticizers, in order to keep the ratio of water to gypsum low.

The invention is further illustrated by the following Examples.
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Example 1

Determination of the core hardness

From a gypsum board, a 300 mm wide strip is cut at 40 °C over the width of the 

board, and laid on a steel plate with 10 mm thickness and a bore. A sharpened 

steel nail 40 mm long and 2.1 to 2.4 mm thick is pushed through the board from 

the top side to the back side at a velocity of 200 mm per minute until it comes out 

of the back side of the board. The maximum occurring resistance is stated, 

wherein a mean value over at least six measuring points of the board is stated.

Example 2

Sag test

For a sag test, a 12.5 mm thick board is cautiously cut into several lengthwise and 

crosswise strips sized 100 * 670 mm using a precision circular saw. The specimens 

are dried at 40 °C to constant weight while they rested on the lengthwise cutting 

edge. The specimens are laid on a specimen stack with a gap of 600 mm, and the 

sag is measured with a precision of 0.01 mm (starting sag). Subsequently, the 

specimens are stored in a climatic test cabinet at 20 °C ± 1 °C and 90% ± 1% 

relative humidity on a stage with a distance of 60 mm area between the bearings 

with the top side down for 7 days. The sag in obtained from the subsequently 

measured sag minus the starting sag.

Example 3

A gypsum slurry with the following composition was prepared:

I
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90.00 g water

0.45 g plasticizer

10.00 g CaCO3

7.50 g scraps of graphite foil O/SMF

1.50 g expandable graphite EGMP

3 g FLP graphite

These were applied to the cardboard sheet in the usual way and covered by 

a cardboard sheet. After curing, the following values were obtained:

Nominal thickness: 10 mm

Weight per unit area: 10.40 kg/m2 at 40 °C

Bulk density: 1049 kg/m3

Equilibrium moisture content: 0.11%

Breaking loads according to EN 520

at 40 °C:
0 636 N SS lengthwise

0 272 N RS crosswise

Spec, flexural strengths according to

EN 520 at 40 °C:
0 11.36 SS lengthwise
0 4.83 RS crosswise

Modulus of elasticity according to EN

520 at 40 °C:
0 6843 N/mm2 SS lengthwise
0 5091 N/mm2 RS crosswise

Sag test at 20 °C/90%: 2.82 mm in machine direction

4.04 mm in cross-machine direction

Relative humidity:

Core hardness/Ametek: 0 176 N
Thermal conductivity: 0 0.47 W/mK
Electric conductivity: Insulator (> 500 ΜΩ at 500 V,

according to VDE)

Throughout the specification, unless the context requires otherwise, the 

word "comprise" or variations such as "comprises" or "comprising", will be 

understood to imply the inclusion of a stated integer or group of integers but 

not the exclusion of any other integer or group of integers.
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Each document, reference, patent application or patent cited in this text is 

expressly incorporated herein in their entirety by reference, which means 

that it should be read and considered by the reader as part of this text. That 

the document, reference, patent application, or patent cited in this text is 

not repeated in this text is merely for reasons of conciseness.

Reference to cited material or information contained in the text should not 

be understood as a concession that the material or information was part of 

the common general knowledge or was known in Australia or any other 

country.
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CLAIMS:

1. A gypsum plaster board containing a gypsum matrix and from 0.1 to 10% by 

weight of carbon particles, wherein the particie size (d50) of the carbon parti­

cles is within a range of from 0.5 to 4 mm, and wherein said carbon particles 

are at least two different carbon particles selected from the group consisting of 

scraps of graphite foil, expanded graphite, amorphous graphite, natural 

graphite.

2. The gypsum plaster board according to claim 1, wherein the content of carbon 

particles is within a range of from 5 to 8% by weight.

3. The gypsum plaster board according to claim 1 or 2, characterized in that the 

particle size of the carbon particles (d50) of the carbon particles is within a 

range of from 1 to 3 mm.

4. The gypsum plaster board according to at least one of claims 1 to 3, character­

ized in that the gypsum matrix additionally contains from 1 to 10% by weight 

of calcium carbonate.

5. The gypsum plaster board according to at least one of ciaims 1 to 4, character­

ized in that said board is stampable.

6. A process for preparing a gypsum plaster board according to at least one of 

claims 1 to 5, comprising the following steps:

- preparing a settable gypsum slurry containing from 0.1 to 10% by 

weight of carbon particles, wherein the particle size (d50) of the car­

bon particles is within a range of from 0.5 to 4 mm, and wherein said 

carbon particles are at least two different carbon particles selected 

from the group consisting of scraps of graphite foil, expanded graph­

ite, amorphous graphite, natural graphite;

- applying said gypsum slurry to a cardboard sheet;
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covering the slurry with a second cardboard sheet;

cutting the cardboard sheet into boards after the gypsum slurry has 

at least partially set.

7. The process for preparing a gypsum plaster board according to claim 6, 

wherein one or two of the cardboard sheets employed consist of conductive 

cardboard.

8. The process according to claim 6, characterized in that said board is perforated 

after the setting to obtain a perforated board.

9. The process according to claim 6 or 7, wherein from 1 to 10% by weight of 

calcium carbonate is added to the gypsum slurry.

10. The process according to any of claims 6 to 9, characterized in that water and 

plaster of Paris are used for preparing said gypsum slurry.

11. The process according to any of claims 6 to 10, characterized in that usual 

auxiliaries, especially plasticizers, are added.

12. A gypsum plaster board substantially as hereinbefore described with reference 

to the accompanying examples.

13. A process for preparing a gypsum plaster board substantially as 

hereinbefore described with reference to the accompanying examples.


