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ABSTRACT

The present invention provides a composition, a gypsum board and their
preparation method and the use of ascorbic acid as an anti-sagging additive in a
gypsum board. Said gypsum board comprises set gypsum prepared from the
composition, while said composition comprises hemi-hydrate gypsum, water and a

RY_gw
compound comprising “ ~C=C= group and no carboxylate groups. The set gypsum
prepared from the said composition shows better anti-sagging or deformation resisting
property. The gypsum board of the present invention is hardly distorted and has
stronger stability even in the condition of high humidity, thus improve the quality of

the gypsum board to meet the demands of the customer.
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ANTI-SAGGING GYPSUM PRODUCT AND A METHOD TO

MANUFACTURE

FIELD OF THE DISCLOSURE

[0001] The present invention relates to a gypsum product, in particular to a gypsum
board composition, a gypsum board and its preparation methods and the use of

ascorbic acid as an anti-sagging additive in a gypsum board.

BACKGROUND OF THE DISCLOSURE

[0002] In the field of modern architecture, gypsum (main component being calcium
sulfate dihydrate) is a major material used in the construction industry. Examples
include a gypsum board for forming the ceilings and walls in a building, and

conventional mortar for producing a finished surface on the internal ceilings / walls.

[0003] During the preparation of gypsum products, a mixture of calcined gypsum
(calcium sulfate hemihydrate and/or anhydrous calcium sulfate) and water is cast,
where the calcined gypsum (plaster) is hydrated by water to form a solidified gypsum
which comprises crystalline hydrated gypsum matrix (calcium sulfate dihydrate), so
that the gypsum products have high structural strength. Thus, the gypsum product has
advantages of light weight and high strength and so is widely used in building

products.

[0004] However, if the gypsum product is under conditions of high humidity for a
long time, deformation behavior can occur, at times referred to as sagging or
humidified deflection in the industry. Gypsum products that show this deformation
behaviour will present poor aesthetics after installation and will require expensive
remediation work to correct. Therefore, how to overcome the poor deformation
behaviour of solidified gypsum has been the focus of study in the field of construction,

and some achievements have been made.

[0005] For example, Chinese patent publication No. CN101747014A discloses a
method to improve the anti-sagging of the gypsum product by adding boric acid as
additives into the calcined gypsum. U K. patent GB1481788A discloses using Gallic

acid as anti-sagging additive in order to improve anti-sagging of a gypsum board. U.K.
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patent GB 1226333 A discloses that precast gypsum plaster sheets, slabs and blocks containing
tartaric acid have a greater resistance to plastic flow than similar articles not containing tartaric

acid. It is also known that phosphates can be used as disclosed in US patent US$6342284,
SUMMARY

[6806]  In view of the behaviour that the prior gypsum products are prone to sagging and
creeping under humid conditions and thus have poor resistance to deformation and in turn poor
stability, the present invention provides a composition and a gypsum board and preparation
method for the gypsum board. Said composition comprises arti-deformation additives, and the
gyvpsum board made of said composition has good anti-deformation ability, especially the anti-

sagging ability, under humid conditions, thus the stability of the gypsum board is improved.

{0607  The present invention provides a gypsum board composition, a gypsum board and its
preparation method and the use of ascorbic acid as an anti-sagging additive in the gypsum

boards.
{0007a] In one embodiment, there is provided a gypsum board composition, comprising:
gypsum and an anti-deformation additive,

wherein the anti-deformation additive comprises at least one compound selected from the

group consisting of ascorbic acid, ascorbic acid derivatives and ascorbate.

{0007b]  In another embodiment, there is provided a method for forming a composition,

comprising;
mixing gypsum powder and an anti-deformation additive with water; and
stirring the mixture,

wherein the anti-deformation additive comprises at least one compound selected from the

group consisting of ascorbic acid, ascorbic acid derivatives and ascorbate.
[8087¢}  In a further embodiment, there is provided a gypsum board, comprising:

gypsum, starch, dispersant, accelerator, an anti-deformation additive, and optionally a

foaming agent,

wherein the anti-deformation additive comprises at least one compound selected from the

group consisting of ascorbic acid, ascorbic acid derivative and ascorbate.

{0007d}  In a further embodiment, there is provided a method for forming a gypsum board,

comprising:

A3/ 1 (GRMatere} FOS10Y AU JACGUELS 11/0818
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- 3 -
mixing gypsum, water, starch, an accelerator, a dispersant, an anti-deformation additive,
and optionally a foaming agent,

wherein the anti-deformation additive comprises

at least one compound selected from the group consisting of ascorbic acid, ascorbic acid
& derivatives and ascorbate;

stirring the mixture to form a shurry;

disposing the slurry between two liners to form a sandwich structure;

forming a first board based on the sandwich structure;

cutting the first board into a plurality of second boards with desired lengths after a

10 hardening process;
drying the plurality of second boards to evaporate excess water.

{0007¢]  In a further embodiment, there is provided use of at least one compound selected

from the group consisting of ascorbic acid, ascorbic acid derivatives and ascorbate,
wherein the compound is an anti-sagging additive in a gypsum product.

13 {0088] Some embodiments relate to a composition comprising gypsum and an anti-
deformation additive; said anti-deformation additive comprises a compound comprising a group
shown in chemical formula (1)

R! (i) (}}R"'
=C=mC (1)

and the compound comprises no carboxylate groups. Said gypsum mentioned in composition of
20 this application is hemi-gypsum (calcium sulfate hemi-hydrate).
{00091  Some embodiments relate to a method for forming the composition, comprising:
mixing gypsum powder and an anti-deformation additive with water; and stirring the mixture,
wherein the anti-deformation additive comprises a compound comprising a group shown in
chemical formula (1)
RO R
25 =C=C~ (1),

and the compound comprises no carboxylate groups, wherein the R' and/or R” is hydrogen or

metal ion or alkyl group or alkoxy group or alkeny! group.

{08010}  Optionally, the composition further comprises one or more components selected from

A322811_1 (GHMsters) POGI02 AU JACQUELS 1170918
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starch, foaming agent, accelerator, dispersant, and the like known to skilled person in the art of

gypsum board and plaster manufacture, as auxiliary additives.

{0811]  Some embodiments relate to a gypsum board comprising of gypsum, starch, foaming
agent (optionally), dispersant, accelerator and an anti-deformation additive, and materials
known to skilled persons in the art of gypsum board and plaster manufacture, wherein the anti-
deformation additive comprises a compound comprising a group shown in chemical formula

{1y
R'O OR?
bl ORI (1))

l@iale]

and the compound comprises no carboxylate groups; wherein the R' and/or R” is hydrogen or
metal ion or alky] group or alkoxy group or alkenyl group. Said gypsum mentioned in final

gypsum board of this application is dikiydrate gypsum (calcium suifate dihydrate).

{6612}  Some embodiments relate to a method for forming a gypsum board, comprising:
mixing hemihydrate gypsum, water, starch, a foaming agent (optionally), an accelerator, a
dispersant, and an anti-deformation additive, wherein the anti-deformation additive comprises a
compound comprising a group shown in chemical formula (1):

R?? OR’

o
and the compound comprises no carboxylate groups; wherein the R' and/or R? is hydrogen or
metal ion or alkyl group or alkoxy group or alkeny] group,; stirring the mixture to form a slurey;
disposing the slurry between two liners to form a sandwich structures; forming a first board
based on the sandwich structure; cutting the first board into a plurality of second boards with
desired lengths after a hardening process; drying the plurality of second bosrds to evaporate

€Xcess watsr.

{8013]  The slurry is typically deposited on a liner e.g. a paper sheet, and is covered with a
further liner, such that the shurry is sandwiched between the two liners. This sandwich structure
is then passed through a pair of forming plates or rolls that determine the thickness of the board.
After this, the structure passes along a conveyor line, to allow time for the stucco slurry to
hydrate and harden. The hardened structure is cut to provide multiple boards of the desired

length and these are transferred to a drying system to allow excess water to evaporate.

[0614]  Some embodiments relate to the use of a compound comprising a group shown in
chemical formula (1) and comprising no carboxyl groups as anti-sagging additive in a gypsum

product.

6232811_1 (GRMatters) POS102.ALLJACQUELS 11/0546
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- -COH=COH-

[6615)  Optionally, the above chemical formula (1) has a structure o

[0816]  Optionally, the above-mentioned compound comprising a group shown in chemical
formula (1) and comprising no carboxyl groups is selected from at least one group consisting of

ascorbic acid, ascorbic acid derivative and ascorbate.

[6617]  Optionally, a mass percentage of the compound comprising a2 group shown in
chemical formula (1) and comprising no carboxylate groups to the gypsum, in the composition
and gypsum product, ranges from 0.01 to 5.0%, preferably from 0.1 to 1.0%.

{08618}  Optionally, said ascorbic acid derivative is L-Ascorbyl stearate (structure:

~ - ”
SN TN \)

OH
Q\::R/ Ox /j\.\ ~ 0\.3/"‘\/’\\_ AN N
5 # :

= 0 . .
HO  OH 3 and L-Ascorbyl 6-palmitate (structure:
O Nl NN
o Ky ~ N P /\\v/f\\v//’\\\f//]
f H
/N &
HO OH )

{6019} Optionally, said ascorbate is calcium ascorbate.

{3020} Optionally, the compound comprising a group shown in chemical formula (1)

comprises a group shown in chemical formula (2},

....... ().

[6621] Optionally, the compound comprising a group shown in chemical formuta (2) is Tannie

acid (structure: o % chemical formula: Crehs;O4) or Benzene-

HO™ |
1,2,3-triol (structure: OM

{0622} Optionally, the compound comprising a group shown in chemical formula (1)

comprises a group shown in chemical formula (33,

§XI2811 1 {GHMatierss FOS102. AU JACQUELS 11105415
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W? ?Rz
~C=C—C—0-
[6623] Optionally, the compound comprising a group shown in chemical formula (1)

comprises a group shown in chemical formula (4),

R oR
mCZCmngm
O

[0024] The present invention further provides the use of ascorbic acid as an anti-sagging

additive in a gypsum product.

{0025} Compared to the prior art, the composition, gypsum product and the preparation thereof

may, in some embodiments, have the following advantages:

{6026} |.The gypsum product comprises set gypsum prepared from the composition; while said
Ro on

composition comprises hemi-hydrate gypsum, water and a compound comprising =C=C=

group and no carboxyl groups. The set gypsum prepared from the said composition shows

better anti-deformation performance and improved anti-deformation praoperty of the gypsum

product efficiently than the prior art. The gypsum product of the present invention is hardly

distorted and has stronger

62328143 (GitMatiars) POBICT AL JATAUELS 110516
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stability even in the condition of high humidity, thus improve the quality of the

gypsum product to meet the requests of high stability;

[0027] Moreover, ascorbic acid, tannic acid and Benzene-1,2 3-triol as specific

examples of compound with a group “ -COH=COH-> in the optional

embodiments are inexpensive and readily available which reduces the cost of the

composition of the present invention.

[0028] 2. In addition, the compound does not affect the setting of the gypsum slurry
thus 1s more favorable for the production per se in comparison to other anti-sagging
additives such as tartaric acid, an additive well known and used in the industry, which

slows down the setting of the gypsum slurry.

DETAILED DESCRIPTION OF THE DISCLOSURE

[0029] As discussed in the background art, set gypsum has advantages of light
weight and high structure strength, and has been widely used in gypsum products in
architecture industry. However, it have been discovered in practice that, gypsum
product with set gypsum as main component will occur sagging and creeping when
exposed to high humidity. The behaviour affects the appearance of gypsum product,

making unable to meet the gypsum product standards.

[0030] To solve the defect of poor anti-deformation ability and poor stability of prior
gypsum, the present invention provides a composition and a gypsum product made of
the composition and their preparation methods. The gypsum product made of the
composition of the invention has significantly improved anti-deformation ability (in
particular anti-sagging ability), compared with prior art.

[0031] The composition of the present invention comprises gypsum, water and
anti-deformation additive. The anti-deformation additive comprises a compound

RY_gw
comprising a group shown in chemical formula (1) “ ~C=C=~and no carboxyl
R9_gw

groups. The group “ ~C=C= " may be contained in any structure selected from open
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HO  OH

chain (e.g. -OHC=COH-CO-), aliphatic ring (e.g. 0" ) or aromatic ring (e.g.

HO.  OH

), and its performance in the compound structure is not limited. Said

gypsum mentioned in composition is hemi-hydrate gypsum (calcium sulfate
hemi-hydrate).

[0032] Specifically, the compound comprising a group shown in chemical formula
(1) comprises a group shown in chemical formula (2), a group shown in chemical

formula (3) or is a compound with a group shown in chemical formula (4).

R gR O
-C=C- (ny (2)
R9_gv
R'O OR’ —C=C-C-0-
|
-C=C-C-0— ____ (3) S (4)

[0033] Wherein, more specifically, the compound comprising a group shown in
chemical formula (1) may preferably be ascorbic acid (systematic name:
2,3,4,5,6-pentahydroxy-2-hexenoic acid-4-lactone), tannic acid (or named Acidum
Tannicum), Benzene-1,2 3-triolor, the derivatives thereof. It should be understood that
the ascorbic acid may be L-ascorbic acid, D-ascorbic acid, L-araboascorbic acid and
D-araboascorbic acid.
RO oR:

[0034] Wherein, the mass ratio of the compound comprising group « ~C=C= " to
the hemi-hydrate gypsum in the composition ranges from 0.01% to 5.0%, preferably
from 0.1% to 1.0%.

[0035] In order to improve the quality of the gypsum board made of the composition,
the composition may further comprise one or more additives selected from foaming
agent, dispersant, accelerator and starch. The preparation method of the composition

comprises: mixing gypsum powder and an anti-deformation additive in a specific ratio

-
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with water; and stirring the mixture, wherein the anti-deformation additive comprises
a compound comprising a group shown in chemical formula (1) and no carboxylate
groups. Thereby, the composition of the present invention can be obtained, and the

operation process is simple thus large-scale industrial promotion is possible.

[0036] The present invention also provides a gypsum board made of

above-mentioned composition, the components of the gypsum product in particular

comprising gypsum, starch, foaming agent, dispersant, accelerator and

anti-deformation additive comprising a compound with a group shown in chemical
RY_gv _

formula (1) ( ~¢=C~) but without carboxyl group ('COOI—I ). The gypsum

mentioned in final gypsum board is dihydrate gypsum.

[0037] Wherein, the final product may be gypsum board, and the periphery of the
gypsum board can be coated by a liner such as paper sheet, non-woven mat
comprising of polymeric and/or glass fibers and the like to form a gypsum product

with specific shape and use.

[0038] In the production process of the gypsum board, first, gypsum, starch, a
foaming agent, an accelerator, a dispersant, an anti-deformation additive comprising a
RO g
compound with a group shown in chemical formula (1) ( “C=C—) but without
carboxyl groups, and materials known to skilled person in the art of gypsum board
and plaster manufacture, are mixed in water and stir the mixture to form a slurry; then
the slurry is typically deposited on a liner e.g. a paper sheet, and is covered with a
further liner, such that the slurry is sandwiched between the two liners. This sandwich
structure is then passed through a pair of forming plates or rolls that determine the
thickness of the board. After this, the structure passes along a conveyor line, to allow
time for the stucco slurry to hydrate and harden. The hardened structure is cut to
provide multiple boards of the desired length and these are transferred to a drying

system to allow excess water to evaporate.

[0039] To make the above-mentioned purpose, features and advantages of the

8-
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present invention more obvious and easy to understand, specific embodiments of the
invention and the comparative experimental data of the test of anti-sagging
performance for the examples of the invention and those gypsum products with
existing additives are used to further illustrate the composition and gypsum product of
this invention and their preparation method and excellent anti-sagging performance of

the gypsum product obtained by the invention.

[0040] More specific details are described in the following description in order to
fully understand the present invention. However, the present invention can also be
implemented by other means than as described here. Thus, the present invention is not

constructed as limited by the following specific embodiments.
Example 1

[0041] I Preparation process of the examples and comparative examples are as

follows:

[0042] Mix a specific quantity of additive powder (the additives here are only
additives in examples and comparative examples shown in Table 1) and 500 g of
calcined calcium sulfate hemihydrate powder with 350 g of water, and stir the mixture
for 15 s to produce a plurality of slurries containing different additives

correspondingly;

[0043] The obtained slurries are poured into individual moulds (all the moulds are
the same) to prepare gypsum plates, each having dimensions of 400 x 400 x 10 mm,
after 12 hours. the molded gypsum plates are removed and dried at 50~70°C for
10~15 hours, and then dried at 30~50°C for 20~30 hours in sequence to produce a
plurality of gypsum plate samples corresponding to different additives to be tested.
The obtained gypsum plates are cut into 320 x 40 x 10 mm after conditioning for 24

hours at a temperature of 20°C and relative humidity of 50% RH for anti-sagging test.
[0044] II. Process of anti-sagging test:
[0045] Test environment: constant temperature 20+0.5°C; relative humidity: 93+3 %

9-
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RH.

[0046] Each gypsum plate is then laid in a horizontal position upon three supports
and the distance between two supports is 300 mm. A metal loading block (its mass is
shown in Table 1 below) is placed at the central part of the gypsum plate to accelerate
the sag process. During a period of 24 hour, the sag distance of the central part of
gypsum plate samples is continuously measured by a laser displacement meter (model:
Keyence IL-065), and the final sag distance of each gypsum plate sample is recorded

after 24 hours.

[0047] Components in the examples and comparative examples (additives taken
from prior arts), and test data of corresponding gypsum plate of examples and

comparative examples are shown in Table 1:

Table 1: Table of sagging resistance test data of gypsum plate samples

S
. % | Mass of
Conten | distanc
t of e after the Result
Number Additive .. loading | parameter
additiv) - 24 )k | (mmike)
e (%) | hours (o) &
(mm) &
Example 1 .
L-Ascorbic acid 0.1 0.21 400 0.51
Sample 1
Example 1 .
Benzene-1,2,3-triol 0.1 0.32 500 0.64
Sample 2
Example 1 .
Tannic acid 0.1 0.45 500 0.90
Sample 3
Comparative Tartaric acid 01 | 051 500 1.01
example 1
Comparative mocﬁﬁed Aluminum 0.1 0.70 500 141
example 2 Tripolyphosphate

[0048] Result parameter = Sagging distance after 24 hours / Mass of the loading
block, the smaller the value is, the better the sagging resistance of the gypsum plate

sample is.

[0049] The content of additive is: the mass of the additive in each example / the

mass of calcium sulfate hemihydrate.

-10-
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[0050] III. Analysis of test results: it is known from the above table of sagging

resistance of corresponding gypsum plate samples containing different additives that:

After sagging resistance test of the gypsum plates in the examples containing
R‘(I) (I)R2

compounds comprising “ ~C=C= " groups (it is ascorbic acid in example 1 sample 1,

RN
uo"(g“l“ou
Qb

Benzene-1,2,3-triol (A t ) in example 1 sample 2, and tannic acid example 1
sample 3) as additives and the gypsum plates in the comparative examples containing
compounds comprising tartaric acid and modified aluminum tripolyphosphate, as
additives, it is shown that the result parameters of three samples in the examples are
significantly smaller than that in comparative examples (smaller result parameter is
o

e

the better). Wherein, compounds comprising tartaric acid( ¢ o ) comprising

ortho “~-OH” groups but no “-C=C-" group.

[0051] According to Table 1, it is known from the test data of sagging resistance of
the gypsum plate samples containing different additives from existing gypsum plate

samples in comparative examples, the gypsum plate in present invention that contains

compounds comprising -COH=COH-~ groups but no carboxyl group as
additives has better sagging resistance and better stability. Particularly, the sagging
resistance of gypsum plate containing ascorbic acid as additive (sample 1 in example)
is 2.7 times of that containing modified aluminum tripolyphosphate as additives
(1.41/0.51=2.7) and i1s 2 times of that containing tartaric acid as additives

(1.01/0.51=2).

[0052] Also, based on the especially good sagging resistance of gypsum plate with
ascorbic acid as the additive, gypsum plates containing ascorbyl stearate and ascorbyl
palmitate with similar constructer to ascorbic acid as their precursor also show quite

good sagging resistance.

[0053] The sagging resistance of gypsum plates in example 1 sample 2 (with

-11-
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Benzene-1,2,3-triol as additive) and example 1 sample 2 (with tannic acid as additive)
is significantly better than that containing compounds comprising carboxyl anion as

additives.
Example 2

[0054] Mix 700 g of calcined desulfogypsum that containing 0.175~0.35 g
accelerator to achieve a target initial set time of 6 to 7 mins for the convenience of lab
operation, 3.811 g starch and ascorbic acid of different amount with 490 g water that
containing 3 g foaming agent and 4.375~7 g dispersant to achieve a target spread of
90 to 100 mm also for the convenience of lab operation, and stir the mixture for 15 s

to produce a plurality of slurries containing different additives correspondingly.

[0055] The obtained slurries are poured into the moulds (all the moulds are the
same). Wherein, before the slurry being poured into the mould, a lining paper is
placed in the mould, and the slurry is poured onto the lining paper; then another lining
paper is placed on the upper surface of the slurry in the mould, press the upper lining
paper to make redundant slurry overflow, so that the slurry between two lining papers
is solidified to produce a gypsum plate with two lining papers on either side of the
surface. The mould is removed and gypsum plate is taken out and then put into the
oven and dried for three steps at 180°C for 20 minutes, and 60°C for 12 hours and
40°C for 24 hours in sequence to produce a plurality of gypsum plate samples
containing different amount of ascorbic acid. The components of the gypsum plate

samples are shown in Table 2.

[0056] The gypsum plate samples are cut into the same shape as example 1, and the
sagging resistance test of the gypsum plate containing different amount of ascorbic
acid is taken with the same method under the same condition. The results are shown

in Table 2.

Table 2. Sagging resistance test data of the gypsum plate samples.

-12-
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Mass ratio of diizﬁlc Mass of
Anti-defor anti-deformation the Result
X o e after .
Number mation additive to 24 loading | parameter*
additive | hemi-hydrate gypsum block (mm/kg )
(%) hours (g)
(mm)
Comparative N/A 0 1.88 500 3.76

example

Example 2 Ascqrblc 002 1.54 500 3.08
Sample 1 acid

Example 2 Ascqrblc 0.05 1.44 500 2.88
Sample 2 acid

Example 2 Ascqrblc 0.1 1.16 500 2.32
Sample 3 acid

Example 2 Ascqrblc 032 0.83 500 1.66
Sample 4 acid

Example 2 Ascqrblc 05 0.79 500 1.58
Sample 5 acid

Example 2 Ascqrblc 07 0.70 500 1.40
Sample 6 acid

Example 2 Ascqrblc 10 0.73 500 1.46
Sample 7 acid

Example 2 Ascqrblc 30 0.79 500 1.58
Sample 8 acid

Example 2 Ascqrblc 50 1.16 500 2.32
Sample 9 acid

*Result parameter = Sag distance after 24 hours / Mass of the loading block

[0057] As recorded in example 1, compared to existing gypsum products, the

R‘(I) (I)R2

gypsum product containing compound comprising ( ~C=C=) groups shown in

chemical formula (1) but no carboxylate group (-COOH) as anti-deformation additive

has significantly improved sagging resistance, and the gypsum product made by the

R‘(I) (I)R2

compounds in which the mass ratio of the compound comprising “ ~C=C= " groups

and hemi-hydrate gypsum ranging from 0.01% to 5.0% has quite high sagging

R‘(I) (I)R2

resistance, and in this range, the mass ratio of the compound comprising « ~C=C—~

-13-
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groups and hemi-hydrate gypsum prefers 0.1~1.0%.

Example 3: Effect of Ascorbic acid on setting time.

[0058] An existing problem of the gypsum board industry is that the current
anti-sagging additives, such as carboxylic acids, increase the set time of the gypsum
slurry, which deleteriously affects the production line. To solve this problem,
additional accelerating agents need to be used thus increase the production cost. Table
3 shows the initial and final set time of gypsum slurry with L-Ascorbic acid and
L-Tartaric acid of different levels. The set time was measured by using a Vicat
instrument which is known to skilled persons in the art of gypsum board and plaster
manufacture. It can be seen in Table 3 that L-Tartaric acid significantly increased the
set time of the gypsum slurry. In contrast, L-Ascorbic acid had little effect on the set

time.

Table 3. Set time of gypsum slurry with different anti-deformation additives.

Mass ratio of
anti-deformation
Anti-deformatio additive to Initial set time Final set time
Number .
n additive hemi-hydrate (mm:ss) (mm:ss)
gypsum
(%)
Comparative
N/A 0 4:42 6:18

example 1
Comparative

L-Tartaric acid 0.5 15:12 18:48
example 2
Comparative

L-Tartaric acid 1.0 35:54 36:57
example 3
Example 3

L-Ascorbic acid 0.5 4:39 6:39
Sample 1

-14-
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Example

3 .
L-Ascorbic acid 1.0 4:54 Sy

Sample

2

{0059] The present invention also provides the application of the ascorbic acid as an anti-
sagging additive in the gypsum product. Anti sagging additives in any forms comprising
ascorbic acid and the application of the additives in prevent sagging of the gypsum product are

with the protection of the present invention,

{8060] The preferred embodiments disclosed hereinbefore should not be construed as limiting
the present invention, any technicians in this field could make possible changes within the spirit
and scope of the invention, therefore the protection scope of present invention should be

defined by the claims.

{0861 It is to be understood that, if any prior art publication is referred to herein, such
reference does not constitute an admission that the publication forms a part of the common

general knowledge in the art, in Australia or any other country.

{8062} In the claims which follow and in the preceding description of the invention, except
where the context requires otherwise due 1o express language or necessary implication, the
word “comprise” or variations such as “comprises” or “comprising” is used in an inclusive
sense, ie. 10 specify the presence of the stated features but not to preclude the presence or

addition of further features in various embodiments of the invention.
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LAIMS DEFIN

i. A gypsum board composition, comprising:
gypsum and an anti-deformation additive,

wherein the anti-deformation additive comprises at least one compound selected from the

group consisting of ascorbic acid, ascorbic acid derivatives and ascorbate,

[

. The composition according to claim 1, wherein the ascorbic acid derivative comprises at least

one selected from a group consisting of L-Ascorbyl 6-palmitate and L-Ascorbyl stearate.

iy

. The composition according to claim 1, wherein the ascorbate is calcium ascorbate.

S

. The composition according to any one of claims 1 to 3, wherein a mass percentage of the

compound to the gypsum ranges from 0.01% to 5%.

wn

. A method for forming a composition, comprising:
mixing gypsum powder and an anti-deformation additive with water; and
stirring the mixture,

wherein the anti-deformation additive comprises at least one compound selected from the

group consisting of ascorbic acid, ascorbic acid derivatives and ascorbate.

6. The method according to claim 5, wherein a mass percentage of the compound to the gypsum

powder ranges from 0.01% to 5.0%.
7. A gypsum board, comprising:

gypsum, starch, dispersant, accelerator, an anti-deformation additive, and optionally a

foaming agent,

wherein the anti-deformation additive comprises at least one compound selected from the

group consisting of ascorbic acid, ascorbic acid derivatives and ascorbate.

8. The gypsum board according to claim 7, wherein the ascorbic acid derivative comprises at
least one selected from a group consisting of L-Ascorbyl &-palmitate and L-Ascorbyl

stearate.
9. The gypsum board according to claim 7, whergin the ascorbate is calcium ascorbate.

1. The gypsum board according to any one of claims 7 to 9, wherein the gypsum product is 3

gypsum board which is wrapped by a liner.

11, The gypsum board according to claim 10, wherein the liner is a paper sheet, non-woven mat

S332841_1 (GHMalters) PP5502.00 JACQUELS 1145016
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comprising polymeric andior glass fibers and the like.

12. The gypsum board according to any one of claims 7 to 11, wherein a mass percentage of the

compound to the gypsum ranges from 0.01% to 5.0%.
[3. A method for forming a gypsum board, comprising:

mixing gypsum, water, starch, an accelerator, a dispersant, an anti-deformation additive,

and optionally a foaming agent,
wherein the anti-deformation additive comprises

at least one compound selected from the group consisting of ascorbic acid, ascorbic acid

derivatives and ascorbate;
stirring the mixture to form a slurry;
disposing the slurry between two liners to form a sandwich structure;
forming a first board based on the sandwich structure;

cutting the first board into a plurality of second boards with desired lengths after a

hardening process;
drying the plurality of second boards to evaporate excess water.

14. The method according to claim 13, wherein the ascorbic acid derivative comprises at least

one selected from a group consisting of L-Ascorbyl é-palmitate and L-Ascorby! stearate.
15. The method according to claim 13, wherein the ascorbate is calcium ascorbate.

16, The method according to any one of claims 13 to 15, wherein a mass percentage of the

compound to the gypsum ranges from 0.61% to 5.0%:

[7. Use of at least one compound selected form the group consisting of ascorbic acid, ascorbic
acid derivatives and ascorbate, wherein the compound is an anti-sagging additive in a

gypsum product.
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