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METHOD FOR PREPARING A - CALCIUM 
SULFATE HEMIHYDRATE WITH CALCIUM 

SULFATE DIHYDRATE 

CROSS REFERENCE OF RELATED 
APPLICATION 

[ 0001 ] The application claims priority under 35 U . S . C . 
119 ( a - d ) to CN 201610547294 . 9 , filed Jul . 12 , 2016 . 

BACKGROUND OF THE PRESENT 
INVENTION 

[ 0002 ] Field of Invention 
[ 0003 ] The present invention relates to a field of calcium 
sulfate hemihydrate material production method , and more 
particularly to a method for preparing a - calcium sulfate 
hemihydrate with calcium sulfate dihydrate . 
[ 0004 ] Description of Related Arts 
[ 0005 ] Calcium sulfate hemihydrate is an air - hardening 
material , and , after mixing with water , forms hardenite 
having certain strength . The calcium sulfate hemihydrate is 
widely applied in different industrial fields . For example , the 
calcium sulfate hemihydrate can be applied in the ceramic 
industry for preparing the ceramic mould , in the metallur 
gical industry for producing the precise casting mould , and 
in the building industry for producing the various building 
products and building materials . The calcium sulfate hemi 
hydrate has two crystal forms , respectively a - form and 
B - form . The calcium sulfate hemihydrate , which is mainly 
B - form , has poor physical and mechanical properties with a 
compressive strength generally in a range of 5 - 15 MPa , 
while the calcium sulfate hemihydrate , which is mainly 
a - form , has good physical and mechanical properties with a 
compressive strength generally in a range of 45 - 100 MPa . 
[ 0006 ] The calcium sulfate hemihydrate can be prepared 
through dehydrating the calcium sulfate dihydrate under 
certain conditions , namely CaSO4 . 2H20 - > CaSO4 . 0 . 5H2O + 
1 . 5H2O . The production process of the calcium sulfate 
hemihydrate has the low energy consumption and little 
environmental pollution , utilizes the solid wastes , and has a 
good development prospect . The calcium sulfate dihydrate 
can be natural raw materials and industrial by - product 
calcium sulfate dihydrate , wherein the industrial by - prod 
ucts are industrial solid wastes . The industrial by - product 
calcium sulfate dihydrate is mainly from desulfurized slags 
which are by - products of flue gas desulfurization , phospho 
rus slags which are by - products of phosphorus chemical 
industry , citric acid slags which are by - products of citric 
acid , and titanium slags which are by - products of titanium 
chemical industry . In China , the annual emissions of the 
industrial by - product calcium sulfate dihydrate are 130 
million tons . Currently , the multipurpose utilization rate is 
low , and a large amount of industrial by - product calcium 
sulfate dihydrate is still stacked , which not only occupies the 
land and pollutes the atmosphere but also seriously pollutes 
the groundwater . Some industrial by - product calcium sulfate 
dihydrate having the high quality exists in the industrial 
by - products and is able to be comprehensively utilized as the 
high - quality industrial resources . 
[ 0007 ] Three main methods for producing a - calcium sul 
fate hemihydrate are described as follows . 
[ 0008 ] ( 1 ) Autoclave Method 
[ 0009 ] Crushing the natural calcium sulfate dihydrate into 
material blocks of 20 - 50 mm ; loading the material blocks 

into the autoclave through a metal frame or a small car , 
wherein the autoclave has two types of vertical autoclave 
and horizontal autoclave ; introducing steam condensate or 
hot flue gas into the autoclave , and heating the material 
blocks to 50 - 70° C . ; discharging the steam condensate or the 
hot flue gas , and closing the autoclave ; introducing saturated 
steam into the autoclave , rising a temperature to 120 - 160° 
C . , and maintaining a pressure ; after 5 - 8 hours of autoclav 
ing , dehydration and crystal transformation , the calcium 
sulfate dihydrate transforming into the a - calcium sulfate 
hemihydrate ; moving the a - calcium sulfate hemihydrate out 
of the autoclave and drying , or drying the a - calcium sulfate 
hemihydrate in the autoclave . 
[ 0010 ] The production cycle with the vertical autoclave is 
about 16 - 18 hours , while the production cycle with the 
horizontal autoclave is about 30 - 40 hours . The autoclave 
method is the conventional process and is relatively easy , but 
has the long production cycle and the relatively high pro 
duction cost . Moreover , because the material blocks are not 
uniformly heated , dehydration , crystal transformation and 
drying of the material blocks are not uniform , causing the 
large fluctuation of the product quality and the relatively low 
product strength , wherein the strength is generally about 
20 - 30 MPa . 
[ 0011 ] ( 2 ) Hydrothermal Method 
[ 0012 ] Grinding the natural calcium sulfate dihydrate into 
fine powders , adding the powders into an aqueous solution 
containing the crystal modifier , and forming a suspension 
liquid having a solid content not more than 30 % ; adding the 
suspension liquid into the vertical autoclave , constantly 
agitating the suspension liquid , and meanwhile heating the 
suspension liquid ; evaporating water in the suspension liq 
uid , forming steam , generating a pressure , and reaching the 
autoclaved condition ; under the autoclaved condition with 
the temperature inside the autoclave reaches 120 - 160° C . , 
reacting for 5 - 8 hours , and finishing dehydration and crystal 
transformation ; then exhausting air , depressurizing , cen 
trifugally dehydrating , washing , drying , grinding , and 
finally obtaining the product ; crushing and grinding the 
product , then mixing with water , and forming slurry ; adding 
an additive agent , which is able to facilitate the crystal 
transformation and also called crystal modifier , into the 
slurry , then loading the slurry into the autoclave with the 
steam jacket ; agitating the slurry , and meanwhile introduc 
ing steam into the jacket and heating ; the dihydrate gypsum 
transforming into the a - hemihydrate gypsum which is well 
crystallized ; exhausting the steam , depressurizing , and dis 
charging the slurry ; processing the slurry with dehydration , 
washing , drying and grinding , and obtaining the high 
strength a - hemihydrate gypsum powders . 
[ 0013 ] The a - calcium sulfate hemihydrate prepared 
through the above method has the stable product quality and 
the high compressive strength which reaches 40 - 80 MPa . 
However , the hydrothermal method has the complex pro 
cess , requires a few of production equipment and large 
investment , and has the relatively low production capability , 
the relatively low production efficiency and the high pro 
duction cost . 
[ 0014 ] ( 3 ) Ordinary Pressure Saline Solution Method 
[ 0015 ] Mixing the ground calcium sulfate dihydrate with 
the saline solution in which the crystal modifier is added , 
then adding into the reactor , and boiling under the ordinary 
pressure condition ; the calcium sulfate dihydrate transform 
ing into the a - calcium sulfate hemihydrate ; then dehydrat 
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ing , washing , drying , and obtaining the a - calcium sulfate 
hemihydrate product . The above method does not require the 
pressure vessel , which reduces the equipment investment . 
However , the process condition is strict , the reaction time is 
relatively long , and the product strength is not high . The 
method is still in the laboratory testing stage and not able to 
be applied in the industrialized production . 
[ 0016 ] . For the above defects , after a long time of research 
and practice , the present invention is provided by the inven 
tors . An object of the present invention is to provide a new 
processing method , which utilizes the calcium sulfate dihy 
drate to prepare the a - calcium sulfate hemihydrate . The 
used calcium sulfate dihydrate can be natural raw materials 
and industrial by - products . The industrial by - products can 
be directly applied . It is unnecessary to press the industrial 
by - products to form blocks , add water into the industrial 
by - products to form a suspension liquid or a saline solution , 
and separate the solid from the liquid after the reaction is 
finished . Through directly utilizing characteristics of the 
industrial by - products , such as the fine particles , the fast heat 
transfer rate , the uniform heating , the fast reaction rate , and 
the fast drying rate , the dehydration reaction time and the 
drying time are shortened , and the product quality is obvi 
ously increased . 

( 0026 ] Preferably , the additive solution contains compo 
nents by weight percentage of : the water : 61 . 10 - 94 . 35 % ; the 
inorganic salt : 0 . 22 - 12 . 00 % ; the organic salt : 0 . 35 - 4 . 50 % ; 
the organic acid : 2 . 00 - 15 . 00 % ; the surfactant : 0 . 08 - 0 . 40 % ; 
and the seed crystal : 3 . 00 - 7 . 00 % . 
[ 0027 ) Preferably , a main component of the calcium sul 
fate dihydrate is CaSO2 . 2H , 0 , with a content larger than 
90 % ; and , the calcium sulfate dihydrate has a fineness larger 
than 180 meshes and an attached water content of 0 - 10 % . 
10028 ] Preferably , the calcium sulfate dihydrate can be 
natural calcium sulfate dihydrate and industrial by - product 
calcium sulfate dihydrate . The industrial by - product calcium 
sulfate dihydrate comprises : desulfurized slags , which are 
by - products of flue gas desulfurization ; phosphorus slags , 
which are by - products of phosphorus chemical industry ; 
citric acid slags , which are by - products of citric acid ; and 
titanium slags , which are by - products of titanium chemical 
industry . 
[ 0029 ] Compared with the prior art , the present invention 
has following beneficial effects . 
( 0030 ) Firstly , the calcium sulfate dihydrate can be natural 
raw materials and industrial by - products , and thus the raw 
material cost is low . 
[ 0031 ] Secondly , the industrial by - products can be directly 
applied . It is unnecessary to press the industrial by - products 
to form blocks , add water into the industrial by - products to 
form a suspension liquid or a saline solution , and separate 
the solid from the liquid after the reaction is finished . Thus , 
the process steps are saved . 
[ 0032 ] Thirdly , through directly utilizing characteristics of 
the industrial by - products , such as the fine particles , the fast 
heat transfer rate , the uniform heating , the fast reaction rate , 
and the fast drying rate , the dehydration reaction time and 
the drying time are shortened , and the product quality is 
obviously increased . 
[ 0033 ] Fourthly , the production process is easy , the pro 
duction efficiency is relatively high , and the production cost 
is low . 
[ 0034 ] These and other objectives , features , and advan 
tages of the present invention will become apparent from the 
following detailed description , the accompanying drawings , 
and the appended claims . 

se 

SUMMARY OF THE PRESENT INVENTION 
[ 0017 ] An object of the present invention is to provide a 
method for preparing a - calcium sulfate hemihydrate with 
calcium sulfate dihydrate , so as to solve the above technical 
problems . 
[ 0018 ] Technical solutions of the present invention are 
described as follows . 
10019 ] A method for preparing a - calcium sulfate hemihy 
drate with calcium sulfate dihydrate comprises steps of : ( 1 ) 
uniformly mixing the calcium sulfate dihydrate with an 
additive solution , and obtaining a first mixture , wherein 
weight percentages of the calcium sulfate dihydrate and the 
additive solution in the mixture are respectively 90 . 00 - 95 . 
00 % and 5 . 00 - 10 . 00 % ; ( 2 ) rising a temperature of the first 
mixture to 120 - 160° C . , keeping the temperature for 15 - 130 
minutes , and obtaining a second mixture ; and ( 3 ) drying the 
second mixture at 105 - 160° C . , and thereafter obtaining 
a - calcium sulfate hemihydrate product . 
[ 0020 ] Preferably , the additive solution contains water , 
inorganic salt , organic salt , organic acid , surfactant , and seed 
crystal . 
[ 0021 ] Preferably , the inorganic salt is one member 
selected from a group consisting of potassium chloride , 
sodium sulfate , copper sulfate , magnesium sulfate , ferric 
sulfate , and aluminum sulfate . 
[ 0022 ] Preferably , the organic salt is one member selected 
from a group consisting of sodium isobutyrate , sodium 
citrate , sodium tartrate , and sodium succinate . 
10023 ] Preferably , the organic acid is one member selected 
from a group consisting of citric acid , tartaric acid , succinic 
acid , malic acid , tricarballylic acid , and ethylenediaminetet 
raacetic acid . 
[ 0024 ] Preferably , the surfactant is one member selected 
from a group consisting of sodium dodecylbenzenesul 
fonate , sodium alcohol ether sulfate , and sodium alkylary 
sulfonate . 
[ 0025 ] Preferably , the seed crystal is a calcium sulfate 
hemihydrate crystal having a length - diameter ratio smaller 
than 1 . 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Example 1 

[ 0035 ] Citric acid slags , which are by - products of citric 
acid , are adopted as raw materials . The citric acid slags 
contain 90 % of CaSO4 . 2H , 0 and 10 % of attached water , 
and have a fineness of 200 meshes . 
[ 0036 ] A method for preparing a - calcium sulfate hemihy 
drate comprises steps of : 
[ 0037 ] ( 1 ) preparing an additive solution , wherein the 
additive solution contains components by weight percentage 
of : water : 79 . 15 % , wherein the water is steam condensate or 
tap water ; magnesium sulfate : 6 . 50 % ; sodium isobutyrate : 
2 . 45 % ; ethylenediaminetetraacetic acid : 4 . 70 % ; sodium 
dodecylbenzenesulfonate : 0 . 20 % ; and seed crystal : 7 . 00 % ; 
[ 0038 ] ( 2 ) spraying the prepared additive solution on a 
citric acid slag conveyor , mixing citric acid slags with the 
additive solution and obtaining a mixture on the citric acid 
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slag conveyor , wherein weight percentages of the citric acid 
slags and the additive solution in the mixture are respec 
tively 94 % and 6 % ; 
[ 00391 ( 3 ) closing an outlet valve of a solid powder 
reactor ; opening an inlet valve of the reactor ; starting an 
agitating blade in the reactor ; preheating by starting a 
heating system of the reactor ; loading the mixture on the 
conveyor into the reactor , and then closing the inlet valve ; 
uniformly agitating the mixture in the reactor by the agitat 
ing blade , and meanwhile gradually heating the mixture ; 
evaporating attached water and crystal water in the mixture , 
forming steam , and rising a temperature of the mixture ; 
[ 0040 ] ( 4 ) when the temperature of the mixture in the 
reactor reaches above 95° C . , opening a valve of a steam 
pipe which is connected to an interior of the reactor ; 
introducing the steam into the steam pipe , and rising the 
temperature of the mixture ; and , when the temperature of the 
mixture in the reactor reaches 140° C . , keeping the tem 
perature for 55 minutes ; 
[ 0041 ] ( 5 ) opening the outlet valve , discharging the mix 
ture after reaction under pressure into a drying machine ; 
after a pressure in the reactor decreases to an ordinary 
pressure , increasing a rotating speed of the agitating blade in 
the reactor , and accelerating discharging ; and , after finishing 
discharging , closing the outlet valve ; and 
[ 0042 ] ( 6 ) drying the mixture by the drying machine at 
140° C . until the mixture is completely dried , namely a 
content of the attached water in the mixture is lower than 
0 . 5 % ; and obtaining a - calcium sulfate hemihydrate product . 
[ 0043 ] Under a dry condition , the a - calcium sulfate hemi 
hydrate product prepared through the above method has a 
compressive strength 260 MPa . 

[ 0049 ] ( 4 ) when the temperature of the mixture in the 
reactor reaches above 95° C . , opening a valve of a steam 
pipe which is connected to an interior of the reactor ; 
introducing the steam into the steam pipe , and rising the 
temperature of the mixture ; and , when the temperature of the 
mixture in the reactor reaches 145º C . , keeping the tem 
perature for 65 minutes ; 
[ 0050 ] ( 5 ) after reaction is finished , opening the outlet 
valve , discharging the mixture under pressure into a drying 
machine ; after a pressure in the reactor decreases to an 
ordinary pressure , increasing a rotating speed of the agitat 
ing blade in the reactor , and accelerating discharging ; and , 
after finishing discharging , closing the outlet valve ; and 
[ 0051 ] ( 6 ) drying the mixture by the drying machine at 
140° C . until the mixture is completely dried , namely a 
content of the attached water in the mixture is lower than 
0 . 5 % ; and obtaining a - calcium sulfate hemihydrate product . 
[ 0052 ] Under a dry condition , the a - calcium sulfate hemi 
hydrate product prepared through the above method has a 
compressive strength 255 MPa . 

Example 3 

[ 0053 ] The third example is different from the above 
examples in following aspects . 
[ 0054 ] Firstly , desulfurized slags , which are by - products 
of flue gas desulfurization , are adopted as raw materials . The 
desulfurized slags contain 98 % of CaSO4 . 2H20 and 1 % of 
attached water , with balance of impurities ; and the desulfu 
rized slags have a fineness of 230 meshes . 
[ 0055 ] Secondly , in the step ( 1 ) , the additive solution 
contains components by weight percentage of : water : 
94 . 35 % , wherein the water is steam condensate or tap water ; 
potassium chloride : 0 . 22 % ; sodium tartrate : 0 . 35 % ; citric 
acid : 2 . 00 % ; sodium alcohol ether sulfate : 0 . 08 % ; and seed 
crystal : 3 . 00 % . 
[ 0056 ] Thirdly , in the step ( 2 ) , weight percentages of the 
desulfurized slags and the additive solution in the mixture 
are respectively 95 % and 5 % . 
[ 0057 ] Fourthly , in the step ( 4 ) , after “ introducing the 
steam into the steam pipe , and rising the temperature of the 
mixture ” , when the temperature of the mixture in the reactor 
reaches 120° C . , the temperature is kept for 130 minutes . 
[ 0058 ] Fifthly , in the step ( 6 ) , a drying temperature is 100° 
C . 

Example 2 
[ 0044 ] Natural calcium sulfate dihydrate is adopted as raw 
materials . The natural calcium sulfate dihydrate contains 
95 % of CaSO4 . 2H20 and 2 % of attached water , with bal 
ance of impurities ; and the natural calcium sulfate dihydrate 
has a fineness of 180 meshes . 
[ 0045 ] A method for preparing a - calcium sulfate hemihy 
drate comprises steps of : 
[ 0046 ] ( 1 ) preparing an additive solution , wherein the 
additive solution contains components by weight percentage 
of : water : 83 . 40 % , wherein the water is steam condensate or 
tap water ; aluminum sulfate : 4 . 30 % ; sodium citrate : 3 . 75 % ; 
tricarballylic acid : 2 . 90 % ; sodium alkylarysulfonate : 0 . 15 % ; 
and seed crystal : 5 . 50 % ; 
[ 0047 ] ( 2 ) spraying the prepared additive solution on a 
natural calcium sulfate dihydrate conveyor , mixing natural 
calcium sulfate dihydrate with the additive solution , and 
obtaining a mixture on the natural calcium sulfate dihydrate 
conveyor , wherein weight percentages of the natural calcium 
sulfate dihydrate and the additive solution in the mixture are 
respectively 93 % and 7 % ; 
10048 ) ( 3 ) closing an outlet valve of a solid powder 
reactor ; opening an inlet valve of the reactor ; starting an 
agitating blade in the reactor ; preheating by starting a 
heating system of the reactor ; loading the mixture on the 
conveyor into the reactor , and then closing the inlet valve ; 
uniformly agitating the mixture in the reactor by the agitat 
ing blade , and meanwhile gradually heating the mixture ; 
evaporating attached water and crystal water in the mixture , 
forming steam , and rising a temperature of the mixture ; 

Example 4 
[ 0059 ] The fourth example is different from the above 
examples in following aspects . 
[ 0060 ] Firstly , phosphorus slags , which are by - products of 
phosphorus chemical industry , are adopted as raw materials . 
The phosphorus slags contain 92 % of CaSO4 . 2H20 and 6 % 
of attached water , with balance of impurities ; and the 
phosphorus slags have a fineness of 240 meshes . 
[ 0061 ] Secondly , in the step ( 1 ) , the additive solution 
contains components by weight percentage of : water : 
61 . 1 % , wherein the water is steam condensate or tap water ; 
sodium sulfate : 12 . 0 % ; sodium succinate : 4 . 5 % ; tartaric 
acid : 15 . 0 % ; sodium alcohol ether sulfate : 0 . 4 % ; and seed 
crystal : 7 . 0 % . 
[ 0062 ] Thirdly , in the step ( 2 ) , weight percentages of the 
phosphorus slags and the additive solution in the mixture are 
respectively 90 % and 10 % . 
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[ 0063 ] Fourthly , in the step ( 4 ) , after “ introducing the 
steam into the steam pipe , and rising the temperature of the 
mixture ” , when the temperature of the mixture in the reactor 
reaches 160° C . , the temperature is kept for 15 minutes . 
[ 0064 ] Fifthly , in the step ( 6 ) , a drying temperature is 170° 

[ 0079 ] Secondly , in the step ( 1 ) , the additive solution 
contains components by weight percentage of : water : 
65 . 0 % , wherein the water is steam condensate or tap water ; 
ferric sulfate : 10 . 0 % ; sodium succinate : 4 . 4 % ; malic acid : 
14 . 2 % ; sodium alcohol ether sulfate : 0 . 4 % ; and seed crystal : 
6 . 0 % . 
10080 ] Thirdly , in the step ( 2 ) , weight percentages of the 
citric acid slags and the additive solution in the mixture are 
respectively 92 % and 8 % . 
[ 0081 ] Fourthly , the step ( 4 ) comprises steps of : when the 
temperature of the mixture in the reactor reaches above 90° 
C . , opening a valve of a steam pipe which is connected to an 
interior of the reactor ; introducing the steam into the steam 
pipe , and rising the temperature of the mixture ; and , when 
the temperature of the mixture in the reactor reaches 155° C . , 
keeping the temperature for 30 minutes . 
[ 0082 ] Fifthly , in the step ( 6 ) , a drying temperature is 165° 
C . 

Example 5 
[ 0065 ] The fifth example is different from the above 
examples in following aspects . 
[ 0066 ] Firstly , titanium slags , which are by - products of 
titanium chemical industry , are adopted as raw materials . 
The titanium slags contain 94 % of CaSO4 . 2H20 and 4 % of 
attached water , with balance of impurities ; and the titanium 
slags have a fineness of 250 meshes . 
[ 0067 ] Secondly , in the step ( 1 ) , the additive solution 
contains components by weight percentage of : water : 
75 . 0 % , wherein the water is steam condensate or tap water ; 
copper sulfate : 8 . 0 % ; sodium isobutyrate : 4 . 0 % ; malic acid : 
6 . 7 % ; sodium dodecylbenzenesulfonate : 0 . 3 % ; and seed 
crystal : 6 . 0 % . 
[ 0068 ] Thirdly , in the step ( 2 ) , weight percentages of the 
titanium slags and the additive solution in the mixture are 
respectively 92 % and 8 % . 
[ 0069 ] Fourthly , in the step ( 4 ) , after “ introducing the 
steam into the steam pipe , and rising the temperature of the 
mixture ” , when the temperature of the mixture in the reactor 
reaches 158° C . , the temperature is kept for 20 minutes . 
[ 0070 ] Fifthly , in the step ( 6 ) , a drying temperature is 158° 
C . 

Example 6 
[ 0071 ] The sixth example is different from the above 
examples in following aspects . 
[ 0072 ] Firstly , natural calcium sulfate dihydrate is adopted 
as raw materials . The natural calcium sulfate dihydrate 
contains 95 % of CaSO2 . 2H20 and 2 % of attached water , 
with balance of impurities , and the natural calcium sulfate 
dihydrate has a fineness of 270 meshes . 
[ 0073 ] Secondly , in the step ( 1 ) , the additive solution 
contains components by weight percentage of : water : 
80 . 0 % , wherein the water is steam condensate or tap water ; 
ferric sulfate : 6 . 0 % ; sodium tartrate : 2 . 9 % ; succinic acid : 
7 . 0 % ; sodium alkylarysulfonate : 0 . 1 % ; and seed crystal : 
4 . 0 % . 
[ 0074 ] Thirdly , in the step ( 2 ) , weight percentages of the 
natural calcium sulfate dihydrate and the additive solution in 
the mixture are respectively 91 % and 9 % . 
[ 0075 ] Fourthly , in the step ( 4 ) , after “ introducing the 
steam into the steam pipe , and rising the temperature of the 
mixture ” , when the temperature of the mixture in the reactor 
reaches 156° C . , the temperature is kept for 25 minutes . 
[ 0076 ] Fifthly , in the step ( 6 ) , a drying temperature is 160° 

Example 8 
[ 0083 ] The eighth example is different from the above 
examples in following aspects . 
[ 0084 ] Firstly , desulfurized slags , which are by - products 
of flue gas desulfurization , are adopted as raw materials . The 
desulfurized slags contain 93 % of CaSO2 . 2H20 and 7 % of 
attached water ; and the desulfurized slags have a fineness of 
325 meshes . 
[ 0085 ] Secondly , in the step ( 1 ) , the additive solution 
contains components by weight percentage of : water : 
70 . 0 % , wherein the water is steam condensate or tap water ; 
sodium sulfate : 11 . 0 % ; sodium tartrate : 2 . 7 % ; tricarballylic 
acid : 11 . 0 % ; sodium alkylarysulfonate : 0 . 3 % ; and seed 
crystal : 5 . 0 % . 
[ 0086 ] Thirdly , in the step ( 2 ) , weight percentages of the 
desulfurized slags and the additive solution in the mixture 
are respectively 93 % and 7 % . 
[ 0087 ] Fourthly , the step ( 4 ) comprises steps of : when the 
temperature of the mixture in the reactor reaches above 100° 
C . , opening a valve of a steam pipe which is connected to an 
interior of the reactor ; introducing the steam into the steam 
pipe , and rising the temperature of the mixture ; and , when 
the temperature of the mixture in the reactor reaches 154° C . , 
keeping the temperature for 35 minutes . 
[ 0088 ] Fifthly , in the step ( 6 ) , a drying temperature is 160° 

C . 

Example 9 
[ 0089 ] The ninth example is different from the above 
examples in following aspects . 
[ 0090 ] Firstly , phosphorus slags , which are by - products of 
phosphorus chemical industry , are adopted as raw materials . 
The phosphorus slags contain 96 % of CaSO4 . 2H20 and 3 % 
of attached water , with balance of impurities ; and the 
phosphorus slags have a fineness of 400 meshes . 
10091 ] Secondly , in the step ( 1 ) , the additive solution 
contains components by weight percentage of : water : 
85 . 0 % , wherein the water is steam condensate or tap water ; 
potassium chloride : 2 . 0 % ; sodium succinate : 0 . 8 % ; ethyl 
enediaminetetraacetic acid : 8 . 0 % ; sodium dodecylbenzene 
sulfonate : 0 . 2 % ; and seed crystal : 4 . 0 % . 
[ 0092 ] Thirdly , in the step ( 2 ) , weight percentages of the 
phosphorus slags and the additive solution in the mixture are 
respectively 94 % and 6 % . 

Example 7 
[ 0077 ] The seventh example is different from the above 
examples in following aspects . 
[ 0078 ] Firstly , citric acid slags , which are by - products of 
citric acid , are adopted as raw materials . The citric acid slags 
contain 91 % of CaSO4 . 2H20 and 9 % of attached water ; and 
the citric acid slags have a fineness of 300 meshes . 
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[ 0093 ] Fourthly , the step ( 4 ) comprises steps of : when the 
temperature of the mixture in the reactor reaches above 105° 
C . , opening a valve of a steam pipe which is connected to an 
interior of the reactor ; introducing the steam into the steam 
pipe , and rising the temperature of the mixture ; and , when 
the temperature of the mixture in the reactor reaches 152° C . , 
keeping the temperature for 40 minutes . 
[ 0094 ] Fifthly , in the step ( 6 ) , a drying temperature is 1550 

contain 98 % of CaSO4 . 2H20 and 1 % of attached water , with 
balance of impurities ; and the citric acid slags have a 
fineness of 230 meshes . 
[ 0109 ] Secondly , in the step ( 1 ) , the additive solution 
contains components by weight percentage of : water : 
89 . 8 % , wherein the water is steam condensate or tap water ; 
sodium sulfate : 2 . 0 % ; sodium tartrate : 1 . 0 % ; malic acid : 
3 . 0 % ; sodium alkylarysulfonate : 0 . 2 % ; and seed crystal : 
4 . 0 % . 
[ 0110 ] Thirdly , in the step ( 2 ) , weight percentages of the 
citric acid slags and the additive solution in the mixture are 
respectively 91 % and 9 % . 
[ 0111 ] Fourthly , in the step ( 4 ) , after “ introducing the 
steam into the steam pipe , and rising the temperature of the 
mixture ” , when the temperature of the mixture in the reactor 
reaches 146° C . , the temperature is kept for 55 minutes . 
[ 0112 ] Fifthly , in the step ( 6 ) , a drying temperature is 140° 
C . 

Example 10 
[ 0095 ] The tenth example is different from the above 
examples in following aspects . 
[ 0096 ] Firstly , titanium slags , which are by - products of 
titanium chemical industry , are adopted as raw materials . 
The titanium slags contain 97 % of CaSO4 . 2H20 and 2 % of 
attached water , with balance of impurities ; and the titanium 
slags have a fineness of 180 meshes . 
[ 0097 ] Secondly , in the step ( 1 ) , the additive solution 
contains components by weight percentage of : water : 
90 . 0 % , wherein the water is steam condensate or tap water ; 
magnesium sulfate : 1 . 0 % ; sodium citrate : 0 . 9 % ; tartaric 
acid : 5 . 0 % ; sodium alkylarysulfonate : 0 . 1 % ; and seed crys 
tal : 3 . 0 % . 
[ 0098 ] Thirdly , in the step ( 2 ) , weight percentages of the 
titanium slags and the additive solution in the mixture are 
respectively 95 % and 5 % . 
[ 0099 ] Fourthly , in the step ( 4 ) , after “ introducing the 
steam into the steam pipe , and rising the temperature of the 
mixture ” , when the temperature of the mixture in the reactor 
reaches 150° C . , the temperature is kept for 45 minutes . 
[ 0100 ] Fifthly , in the step ( 6 ) , a drying temperature is 150° 
C . 

Example 13 
[ 0113 ] The thirteenth example is different from the above 
examples in following aspects . 
[ 0114 ] Firstly , desulfurized slags , which are by - products 
of flue gas desulfurization , are adopted as raw materials . The 
desulfurized slags contain 98 % of CaSO4 . 21 , 0 and 2 % of 
attached water ; and the desulfurized slags have a fineness of 
325 meshes . 
[ 0115 ] Secondly , in the step ( 1 ) , the additive solution 
contains components by weight percentage of : water : 
86 . 2 % , wherein the water is steam condensate or tap water ; 
copper sulfate : 3 . 0 % ; sodium citrate : 1 . 5 % ; tricarballylic 
acid : 4 . 0 % ; sodium dodecylbenzenesulfonate : 0 . 3 % ; and 
seed crystal : 5 . 0 % . 
[ 0116 ] Thirdly , in the step ( 2 ) , weight percentages of the 
desulfurized slags and the additive solution in the mixture 
are respectively 92 % and 8 % . 
[ 0117 ] Fourthly , the step ( 4 ) comprises steps of : when the 
temperature of the mixture in the reactor reaches above 100° 
C . , opening a valve of a steam pipe which is connected to an 
interior of the reactor ; introducing the steam into the steam 
pipe , and rising the temperature of the mixture ; and , when 
the temperature of the mixture in the reactor reaches 144° C . , 
keeping the temperature for 60 minutes . 
[ 0118 ] Fifthly , in the step ( 6 ) , a drying temperature is 135º 
C . 

Example 11 

vove [ 0101 ] The eleventh example is different from the above 
examples in following aspects . 
[ 0102 ] Firstly , natural calcium sulfate dihydrate is adopted 
as raw materials . The natural calcium sulfate dihydrate 
contains 99 % of CaSO4 . 2H , O , with balance of impurities ; 
and the natural calcium sulfate dihydrate has a fineness of 
200 meshes . 
[ 0103 ] Secondly , in the step ( 1 ) , the additive solution 
contains components by weight percentage of : water : 
93 . 4 % , wherein the water is steam condensate or tap water ; 
potassium chloride : 1 . 0 % ; sodium succinate : 0 . 5 % ; succinic 
acid : 2 . 0 % ; sodium alcohol ether sulfate : 0 . 1 % ; and seed 
crystal : 3 . 0 % . 
[ 0104 ] Thirdly , in the step ( 2 ) , weight percentages of the 
natural calcium sulfate dihydrate and the additive solution in 
the mixture are respectively 90 % and 10 % . 
[ 0105 ] Fourthly , in the step ( 4 ) , after “ introducing the 
steam into the steam pipe , and rising the temperature of the 
mixture ” , when the temperature of the mixture in the reactor 
reaches 148° C . , the temperature is kept for 50 minutes . 
[ 0106 ] Fifthly , in the step ( 6 ) , a drying temperature is 145º 

Example 14 
[ 0119 ] The fourteenth example is different from the above 
examples in following aspects . 
[ 0120 ] Firstly , phosphorus slags , which are by - products of 
phosphorus chemical industry , are adopted as raw materials . 
The phosphorus slags contain 95 % of CaSO4 . 2H20 and 3 % 
of attached water , with balance of impurities ; and the 
phosphorus slags have a fineness of 250 meshes . 
[ 0121 ] Secondly , in the step ( 1 ) , the additive solution 
contains components by weight percentage of : water : 
82 . 6 % , wherein the water is steam condensate or tap water ; 
magnesium sulfate : 4 . 0 % ; sodium isobutyrate : 2 . 0 % ; tartaric 
acid : 5 . 0 % ; sodium alcohol ether sulfate : 0 . 4 % ; and seed 
crystal : 6 . 0 % . 
[ 0122 ] Thirdly , in the step ( 2 ) , weight percentages of the 
phosphorus slags and the additive solution in the mixture are 
respectively 93 % and 7 % . 

Example 12 
[ 0107 ] The twelfth example is different from the above 
examples in following aspects . 
[ 0108 ] Firstly , citric acid slags , which are by - products of 
citric acid , are adopted as raw materials . The citric acid slags 
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[ 0123 ] Fourthly , in the step ( 4 ) , after “ introducing the 
steam into the steam pipe , and rising the temperature of the 
mixture ” , when the temperature of the mixture in the reactor 
reaches 142° C . , the temperature is kept for 65 minutes . 
[ 0124 ] Fifthly , in the step ( 6 ) , a drying temperature is 130° 
C . 

[ 0139 ] Secondly , in the step ( 1 ) , the additive solution 
contains components by weight percentage of water : 
77 . 2 % , wherein the water is steam condensate or tap water ; 
potassium chloride : 7 . 0 % ; sodium citrate : 3 . 5 % ; succinic 
acid : 8 . 0 % ; sodium alcohol ether sulfate : 0 . 3 % ; and seed 
crystal : 4 . 0 % . 
[ 0140 ] Thirdly , in the step ( 2 ) , weight percentages of the 
citric acid slags and the additive solution in the mixture are 
respectively 90 % and 10 % . 
[ 0141 ] Fourthly , in the step ( 4 ) , after “ introducing the 
steam into the steam pipe , and rising the temperature of the 
mixture ” , when the temperature of the mixture in the reactor 
reaches 135º C . , the temperature is kept for 80 minutes . 
[ 0142 ] Fifthly , in the step ( 6 ) , a drying temperature is 115° 
C . 

Example 15 
[ 0125 ] The fifteenth example is different from the above 
examples in following aspects . 
10126 ] . Firstly , titanium slags , which are by - products of 
titanium chemical industry , are adopted as raw materials . 
The titanium slags contain 94 % of CaSO2 . 2H2O and 4 % of 
attached water , with balance of impurities ; and the titanium 
slags have a fineness of 270 meshes . 
( 0127 ] Secondly , in the step ( 1 ) , the additive solution 
contains components by weight percentage of water : 
79 . 4 % , wherein the water is steam condensate or tap water ; 
ferric sulfate : 5 . 0 % ; sodium succinate : 2 . 5 % ; ethylenedi 
aminetetraacetic acid : 6 . 0 % ; sodium alkylarysulfonate : 
0 . 1 % ; and seed crystal : 6 . 0 % . 
[ 0128 ] Thirdly , in the step ( 2 ) , weight percentages of the 
titanium slags and the additive solution in the mixture are 
respectively 94 % and 6 % . 
[ 0129 ] Fourthly , in the step ( 4 ) , after " introducing the 
steam into the steam pipe , and rising the temperature of the 
mixture ” , when the temperature of the mixture in the reactor 
reaches 138° C . , the temperature is kept for 70 minutes . 
[ 0130 ] Fifthly , in the step ( 6 ) , a drying temperature is 125° 

Example 18 
[ 0143 ] The eighteenth example is different from the above 
examples in following aspects . 
[ 0144 ] Firstly , desulfurized slags , which are by - products 
of flue gas desulfurization , are adopted as raw materials . The 
desulfurized slags contain 93 % of CaSO2 . 2H20 and 7 % of 
attached water ; and the desulfurized slags have a fineness of 
400 meshes . 
[ 0145 ] Secondly , in the step ( 1 ) , the additive solution 
contains components by weight percentage of : water : 
77 . 2 % , wherein the water is steam condensate or tap water ; 
sodium sulfate : 8 . 0 % ; sodium isobutyrate : 0 . 4 % ; malic acid : 
9 . 0 % ; sodium alkylarysulfonate : 0 . 4 % ; and seed crystal : 
5 . 0 % . 
[ 0146 ] Thirdly , in the step ( 2 ) , weight percentages of the 
desulfurized slags and the additive solution in the mixture 
are respectively 91 % and 9 % . 
[ 0147 ] Fourthly , in the step ( 4 ) , after “ introducing the 
steam into the steam pipe , and rising the temperature of the 
mixture ” , when the temperature of the mixture in the reactor 
reaches 134° C . , the temperature is kept for 85 minutes . 
[ 0148 ] Fifthly , in the step ( 6 ) , a drying temperature is 110° 

Example 16 
[ 0131 ] The sixteenth example is different from the above 
examples in following aspects . 
[ 0132 ] Firstly , natural calcium sulfate dihydrate is adopted 
as raw materials . The natural calcium sulfate dihydrate 
contains 95 % of CaSO4 . 2H20 and 5 % of attached water ; 
and the natural calcium sulfate dihydrate has a fineness of 
300 meshes . 
[ 0133 ] Secondly , in the step ( 1 ) , the additive solution 
contains components by weight percentage of : water : 
80 . 8 % , wherein the water is steam condensate or tap water ; 
aluminum sulfate : 6 . 0 % ; sodium tartrate : 3 . 0 % ; citric acid : 
7 . 0 % ; sodium dodecylbenzenesulfonate : 0 . 2 % ; and seed 
crystal : 3 . 0 % . 
[ 0134 ] Thirdly , in the step ( 2 ) , weight percentages of the 
natural calcium sulfate dihydrate and the additive solution in 
the mixture are respectively 95 % and 5 % . 
[ 0135 ] Fourthly , in the step ( 4 ) , after " introducing the 
steam into the steam pipe , and rising the temperature of the 
mixture ” , when the temperature of the mixture in the reactor 
reaches 136° C . , the temperature is kept for 75 minutes . 
[ 0136 ] Fifthly , in the step ( 6 ) , a drying temperature is 120° 

Example 19 
10149 ] . The nineteenth example is different from the above 
examples in following aspects . 
10150 ) Firstly , phosphorus slags , which are by - products of 
phosphorus chemical industry , are adopted as raw materials . 
The phosphorus slags contain 92 % of CaSO4 . 2H20 and 8 % 
of attached water ; and the phosphorus slags have a fineness 
of 180 meshes . 
[ 0151 ] Secondly , in the step ( 1 ) , the additive solution 
contains components by weight percentage of : water : 
74 . 1 % , wherein the water is steam condensate or tap water ; 
copper sulfate : 9 . 0 % ; sodium succinate : 0 . 8 % ; tricarballylic 
acid : 10 . 0 % ; sodium dodecylbenzenesulfonate : 0 . 1 % ; and 
seed crystal : 6 . 0 % . 
[ 0152 ] Thirdly , in the step ( 2 ) , weight percentages of the 
phosphorus slags and the additive solution in the mixture are 
respectively 92 % and 8 % . 
[ 0153 ] Fourthly , in the step ( 4 ) , after “ introducing the 
steam into the steam pipe , and rising the temperature of the 
mixture ” , when the temperature of the mixture in the reactor 
reaches 132° C . , the temperature is kept for 90 minutes . 
[ 0154 ] Fifthly , in the step ( 6 ) , a drying temperature is 105° 

C . 

Example 17 
[ 0137 ] The seventeenth example is different from the 
above examples in following aspects . 
[ 0138 ] Firstly , citric acid slags , which are by - products of 
citric acid , are adopted as raw materials . The citric acid slags 
contain 93 % of CaSO4 . 2H , 0 and 6 % of attached water , with 
balance of impurities ; and the citric acid slags have a 
fineness of 325 meshes . C . 
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[ 0170 ] Thirdly , in the step ( 2 ) , weight percentages of the 
citric acid slags and the additive solution in the mixture are 
respectively 95 % and 5 % . 
[ 0171 ] Fourthly , in the step ( 4 ) , after “ introducing the 
steam into the steam pipe , and rising the temperature of the 
mixture ” , when the temperature of the mixture in the reactor 
reaches 126° C . , the temperature is kept for 105 minutes . 
[ 0172 ] Fifthly , in the step ( 6 ) , a drying temperature is 148° 

m 

Example 20 
[ 0155 ] The twentieth example is different from the above 
examples in following aspects . 
[ 0156 ] Firstly , titanium slags , which are by - products of 
titanium chemical industry , are adopted as raw materials . 
The titanium slags contain 91 % of CaSO2 . 2H20 and 9 % of 
attached water ; and the titanium slags have a fineness of 180 
meshes . 
[ 0157 ] Secondly , in the step ( 1 ) , the additive solution 
contains components by weight percentage of water : 
70 . 2 % , wherein the water is steam condensate or tap water ; 
magnesium sulfate : 10 . 0 % ; sodium tartrate : 1 . 6 % ; tartaric 
acid : 11 . 0 % ; sodium alcohol ether sulfate : 0 . 2 % ; and seed 
crystal : 7 . 0 % . 
[ 0158 ] Thirdly , in the step ( 2 ) , weight percentages of the 
titanium slags and the additive solution in the mixture are 
respectively 93 % and 7 % . 
[ 0159 ] Fourthly , in the step ( 4 ) , after “ introducing the 
steam into the steam pipe , and rising the temperature of the 
mixture ” , when the temperature of the mixture in the reactor 
reaches 130° C . , the temperature is kept for 95 minutes . 
[ 0160 ] to Fifthly , in the step ( 6 ) , a drying temperature is 
166° C . 

Example 23 
[ 0173 ] The twenty - third example is different from the 
above examples in following aspects . 
[ 0174 ] Firstly , desulfurized slags , which are by - products 
of flue gas desulfurization , are adopted as raw materials . The 
desulfurized slags contain 97 % of CaSO4 . 2H20 and 3 % of 
attached water ; and the desulfurized slags have a fineness of 
250 meshes . 
10175 ) Secondly , in the step ( 1 ) , the additive solution 
contains components by weight percentage of : water : 
76 . 2 % , wherein the water is steam condensate or tap water ; 
potassium chloride : 0 . 5 % ; sodium succinate : 4 . 2 % ; succinic 
acid : 14 . 0 % ; sodium alcohol ether sulfate : 0 . 1 % ; and seed 
crystal : 5 . 0 % . 
( 0176 ] Thirdly , in the step ( 2 ) , weight percentages of the 
desulfurized slags and the additive solution in the mixture 
are respectively 90 % and 10 % . 
[ 0177 ] Fourthly , in the step ( 4 ) , after “ introducing the 
steam into the steam pipe , and rising the temperature of the 
mixture ” , when the temperature of the mixture in the reactor 
reaches 125° C . , the temperature is kept for 100 minutes . 
[ 0178 ] Fifthly , in the step ( 6 ) , a drying temperature is 139° 

Example 21 
[ 0161 ] The twenty - first example is different from the 
above examples in following aspects . 
[ 0162 ] Firstly , natural calcium sulfate dihydrate is adopted 
as raw materials . The natural calcium sulfate dihydrate 
contains 90 % of CaSO4 . 2H , 0 and 10 % of attached water ; 
and the natural calcium sulfate dihydrate has a fineness of 
230 meshes . 
[ 0163 ] Secondly , in the step ( 1 ) , the additive solution 
contains components by weight percentage of : water : 
71 . 3 % , wherein the water is steam condensate or tap water ; 
ferric sulfate : 11 . 0 % ; sodium citrate : 2 . 4 % ; ethylenedi 
aminetetraacetic acid : 12 . 0 % ; sodium alkylarysulfonate : 
0 . 3 % ; and seed crystal : 3 . 0 % . 
[ 0164 ] Thirdly , in the step ( 2 ) , weight percentages of the 
natural calcium sulfate dihydrate and the additive solution in 
the mixture are respectively 94 % and 6 % . 
[ 0165 ] Fourthly , in the step ( 4 ) , after “ introducing the 
steam into the steam pipe , and rising the temperature of the 
mixture ” , when the temperature of the mixture in the reactor 
reaches 128° C . , the temperature is kept for 100 minutes . 
[ 0166 ] Fifthly , in the step ( 6 ) , a drying temperature is 157° 

Example 24 
[ 0179 ] The twenty - fourth example is different from the 
above examples in following aspects . 
[ 0180 ] Firstly , phosphorus slags , which are by - products of 
phosphorus chemical industry , are adopted as raw materials . 
The phosphorus slags contain 96 % of CaSO4 . 2H20 and 4 % 
of attached water ; and the phosphorus slags have a fineness 
of 400 meshes . 
[ 0181 ] Secondly , in the step ( 1 ) , the additive solution 
contains components by weight percentage of : water : 
67 . 7 % , wherein the water is steam condensate or tap water ; 
sodium sulfate : 10 . 5 % ; sodium tartrate : 0 . 6 % ; malic acid : 
15 . 0 % ; sodium alkylarysulfonate : 0 . 2 % ; and seed crystal : 
6 . 0 % . 
[ 0182 ] Thirdly , in the step ( 2 ) , weight percentages of the 
phosphorus slags and the additive solution in the mixture are 
respectively 91 % and 9 % . 
[ 0183 ] Fourthly , in the step ( 4 ) , after “ introducing the 
steam into the steam pipe , and rising the temperature of the 
mixture ” , when the temperature of the mixture in the reactor 
reaches 124° C . , the temperature is kept for 115 minutes . 
[ 0184 ] to Fifthly , in the step ( 6 ) , a drying temperature is 
124° C . 

C . 

Example 22 
[ 0167 ] The twenty - second example is different from the 
above examples in following aspects . 
[ 0168 ] Firstly , citric acid slags , which are by - products of 
citric acid , are adopted as raw materials . The citric acid slags 
contain 92 % of CaSO2 . 2H2O and 6 % of attached water , with 
balance of impurities ; and the citric acid slags have a 
fineness of 240 meshes . 
[ 0169 ] Secondly , in the step ( 1 ) , the additive solution 
contains components by weight percentage of : water : 
67 . 4 % , wherein the water is steam condensate or tap water ; 
aluminum sulfate : 12 . 0 % ; sodium isobutyrate : 3 . 2 % ; citric 
acid : 13 . 0 % ; sodium dodecylbenzenesulfonate : 0 . 4 % ; and 
seed crystal : 4 . 0 % . 

Example 25 
[ 0185 ] The twenty - fifth example is different from the 
above examples in following aspects . 
( 0186 ] Firstly , titanium slags , which are by - products of 
titanium chemical industry , are adopted as raw materials . 
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The titanium slags contain 92 % of CaSO4 . 2H20 and 5 % of 
attached water , with balance of impurities ; and the titanium 
slags have a fineness of 300 meshes . 
[ 0187 ] Secondly , in the step ( 1 ) , the additive solution 
contains components by weight percentage of : water : 
78 . 4 % , wherein the water is steam condensate or tap water ; 
copper sulfate : 6 . 5 % ; sodium citrate : 3 . 3 % ; tricarballylic 
acid : 4 . 5 % ; sodium dodecylbenzenesulfonate : 0 . 3 % ; and 
seed crystal : 7 . 0 % . 
[ 0188 ] Thirdly , in the step ( 2 ) , weight percentages of the 
titanium slags and the additive solution in the mixture are 
respectively 92 % and 8 % . 
[ 0189 ] Fourthly , in the step ( 4 ) , after “ introducing the 
steam into the steam pipe , and rising the temperature of the 
mixture ” , when the temperature of the mixture in the reactor 
reaches 122° C . , the temperature is kept for 120 minutes . 
[ 0190 ] Fifthly , in the step ( 6 ) , a drying temperature is 113° 

Example 26 
[ 0191 ] The twenty - sixth example is different from the 
above examples in following aspects . 
[ 0192 ) Firstly , natural calcium sulfate dihydrate is adopted 
as raw materials . The natural calcium sulfate dihydrate 
contains 94 % of CaSO4 . 2H , 0 and 6 % of attached water ; 
and the natural calcium sulfate dihydrate has a fineness of 
325 meshes . 
[ 0193 ] Secondly , in the step ( 1 ) , the additive solution 
contains components by weight percentage of : water : 
78 . 1 % , wherein the water is steam condensate or tap water ; 
magnesium sulfate : 8 . 3 % ; sodium isobutyrate : 2 . 7 % ; tartaric 
acid : 7 . 5 % ; sodium alcohol ether sulfate : 0 . 4 % ; and seed 
crystal : 3 . 0 % . 
[ 0194 ] Thirdly , in the step ( 2 ) , weight percentages of the 
natural calcium sulfate dihydrate and the additive solution in 
the mixture are respectively 93 % and 7 % . 
[ 0195 ] Fourthly , in the step ( 4 ) , after “ introducing the 
steam into the steam pipe , and rising the temperature of the 
mixture ” , when the temperature of the mixture in the reactor 
reaches 121° C . , the temperature is kept for 125 minutes . 
[ 0196 ] Fifthly , in the step ( 6 ) , a drying temperature is 106° 

95 . 00 % and 5 . 00 - 10 . 00 % ; ( 2 ) rising a temperature of the 
first mixture to 120 - 160° C . , keeping the temperature for 
15 - 130 minutes , and obtaining a second mixture ; and ( 3 ) 
drying the second mixture at 100 - 170° C . , and thereafter 
obtaining a - calcium sulfate hemihydrate product . 

2 . The method for preparing the a - calcium sulfate hemi 
hydrate with the calcium sulfate dihydrate , as recited in 
claim 1 , wherein the additive solution contains water , inor 
ganic salt , organic salt , organic acid , surfactant , and seed 
crystal . 

3 . The method for preparing the a - calcium sulfate hemi 
hydrate with the calcium sulfate dihydrate , as recited in 
claim 2 , wherein the inorganic salt is one member selected 
from a group consisting of potassium chloride , sodium 
sulfate , copper sulfate , magnesium sulfate , ferric sulfate , and 
aluminum sulfate . 

4 . The method for preparing the a - calcium sulfate hemi 
hydrate with the calcium sulfate dihydrate , as recited in 
claim 2 , wherein the organic salt is one member selected 
from a group consisting of sodium isobutyrate , sodium 
citrate , sodium tartrate , and sodium succinate . 

5 . The method for preparing the a - calcium sulfate hemi 
hydrate with the calcium sulfate dihydrate , as recited in 
claim 2 , wherein the organic acid is one member selected 
from a group consisting of citric acid , tartaric acid , succinic 
acid , malic acid , tricarballylic acid , and ethylenediaminetet 
raacetic acid . 

6 . The method for preparing the a - calcium sulfate hemi 
hydrate with the calcium sulfate dihydrate , as recited in 
claim 2 , wherein the surfactant is one member selected from 
a group consisting of sodium dodecylbenzenesulfonate , 
sodium alcohol ether sulfate , and sodium alkylarysulfonate . 

7 . The method for preparing the a - calcium sulfate hemi 
hydrate with the calcium sulfate dihydrate , as recited in 
claim 2 , wherein the seed crystal is a calcium sulfate 
hemihydrate crystal having a length - diameter ratio smaller 
than 1 . 

8 . The method for preparing the a - calcium sulfate hemi 
hydrate with the calcium sulfate dihydrate , as recited in 
claim 2 , wherein the additive solution contains components 
by weight percentage of : the water : 61 . 10 - 94 . 35 % ; the 
inorganic salt : 0 . 22 - 12 . 00 % ; the organic salt : 0 . 35 - 4 . 50 % ; 
the organic acid : 2 . 00 - 15 . 00 % ; the surfactant : 0 . 08 - 0 . 40 % ; 
and the seed crystal : 3 . 00 - 7 . 00 % . 

9 . The method for preparing the a - calcium sulfate hemi 
hydrate with the calcium sulfate dihydrate , as recited in 
claim 2 , wherein a main component of the calcium sulfate 
dihydrate is CaSO4 . 2H2O , with a content larger than 90 % ; 
and , the calcium sulfate dihydrate has a fineness 180 
meshes and an attached water content of 0 - 10 % . 

10 . The method for preparing the a - calcium sulfate hemi 
hydrate with the calcium sulfate dihydrate , as recited in 
claim 9 , wherein the calcium sulfate dihydrate is natural 
calcium sulfate dihydrate or industrial by - product calcium 
sulfate dihydrate ; and the industrial by - product calcium 
sulfate dihydrate comprises : desulfurized slags , which are 
by - products of flue gas desulfurization ; phosphorus slags , 
which are by - products of phosphorus chemical industry ; 
citric acid slags , which are by - products of citric acid ; and 
titanium slags , which are by - products of titanium chemical 
industry . 

0197 One skilled in the art will understand that the 
embodiment of the present invention as shown in the draw 
ings and described above is exemplary only and not intended 
to be limiting . 
[ 0198 ] It will thus be seen that the objects of the present 
invention have been fully and effectively accomplished . Its 
embodiments have been shown and described for the pur 
poses of illustrating the functional and structural principles 
of the present invention and is subject to change without 
departure from such principles . Therefore , this invention 
includes all modifications encompassed within the spirit and 
scope of the following claims . 
What is claimed is : 
1 . A method for preparing a - calcium sulfate hemihydrate 

with calcium sulfate dihydrate , comprising steps of : ( 1 ) 
uniformly mixing the calcium sulfate dihydrate with an 
additive solution , and obtaining a first mixture , wherein 
weight percentages of the calcium sulfate dihydrate and the 
additive solution in the first mixture are respectively 90 . 00 * * * * 


