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ABSTRACT

A new type of autoclaved aerated concrete (ACC) was prepared using coal waste as the main raw materials. The calcination temperatures of
coal cangue (CG), effect of calcined coal gangue (CCG) content on properties of AAC, and the variation of hydration products and microstructure
of ACC under curing conditions were analyzed using X-ray diffraction (XRD), and scanning electron microscope (SEM). And the result shows that
the optimal calcination temperature of CG is 600 °C and the content of CCG is 25%, the qualified products of A3.5, B06 level of AAC regulated by
“autoclaved aerated concrete block” GB 11968—2006. After static curing, the hydration products in AAC body were ettringite (AF?t),
tobermorite, C-S-H gels and hydrated garnet; during the autoclaving, AFt was decomposed and more tobermorite formed coupled with C-S—H gels
and hydrated garnet. Because the limitations and synchronization of the generation of tobermorite would lead to apparent stratification in the
structure of pore wall, the layer composed by tobermorite made the structure of pore into hollow rigid spheres and played a role in being

skeletons and proping as “aggregate”
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1. INTRODUCTION

The coal gangue (CG) that occupies 15%-20% of coal outputs per
year is produced from mining and washing in China at an annual in-
creasing rate of 1.5-2.0 t. The existence of CG not only occupies land,
but also brings about hidden dangers to the surrounding safety and
environment. However, CG is rich in clay minerals and carbon, which
can be used for mine filling, construction material preparation, thermal
power plant generation, etc. [1-6]. The main phases of CG are com-
posed of minerals such as feldspar and quartz, exhibiting weak gelling
properties. When its Si-O and Al-O bonds acquire external energy
(through calcination or spontaneous combustion), a lattice distortion
occurs, so that the original crystal structure is destroyed, and Si-O
bond and Al-O bond are broken, thus exciting the gelling activity of
CG.

Fly ash (FA) refers to the dust and furnace bottom slag collected
from the flue gas of coal-fired (CG, slime) boilers. China is one of the
few countries in the world using the coal as its main energy source. In
the past decade, with China’s power industry developing rapidly, the
total number of coal-fired generating units has continued to expand,
and more than half of the coal resources in China have been con-
sumed, resulting in the increase of FA year by year. During the 13th
Five-Year Plan period, China's comprehensive utilization rate of FA

maintained a high level, even surpassing the United States and Japan.
At present, the FA has been used as prime materials in many building
products such as the concrete admixtures, cement batching, aerated
concrete blocks, FA brick, and FA ceramists, etc. [7-12]. Among them,
autoclaved aerated concrete (AAC) is a new type of wall construction
material, which has the advantages of light weight, good thermal insu-
lation performance and strong process ability. This technology for
preparing aerated concrete using FA has been adopted for decades. A
large amount of related research mostly focused on the effects of mix
ratio, type and structure of hydration products on mechanical proper-
ties, carbonization properties, and drying shrinkage properties of AAC
[13-18], but there is no research at home and abroad on the preparation
of AAC using FA and CG as silicon raw materials. This paper at-
tempts to study the phase transition and reaction mechanism of CG at
different curing stages by preparing the AAC with the dual-doped
siliceous materials of CG and FA under the low temperature activa-
tion. For this, it analyses the effect of CG content on the AAC perfor-
mance, and uses the methods of X-ray diffraction (XRD) and scanning
electron microscope (SEM) etc. This study offers a new technological
process for the development and utilization of CG and FA, with a view
to providing a new path for the comprehensive utilization of solid
waste in China [19, 20].
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2. MATERIALS AND METHODS

2.1 Materials

CG. The main components of CG before and after calcination are
shown in Table 1. The mineral phase of CG is shown in Fig. 1. It’s
mainly composed of clay minerals (montmorillonite, illite, and kaolin-
ite), quartz and feldspar minerals (microcline, albite). Industrial analy-
sis of CG is shown in Table 2.

FA. The class II low-calcium FA from the thermal power plant, with
the specific surface area of 352 m* - kg™ for the experiment. The main
mineral composition of FA is quartz, mullite and hematite. Its chemical
composition is listed in Table 1, and the physical properties are shown
in Table 3, meeting the standard requirements in GB/T 1596-2005.

(3) Cement: 42.5 ordinary Portland cement (OPC), with the fineness
(<0.08mm) of 2.1%. Table 1 lists its chemical composition, and Table
4 lists its physical properties.

(4) Lime (L). The digestion time of 5 minutes, the digestion tempera-
ture of 65 °C, the effective CaO content > 60%, and the residue of the
200-mesh sieve 12% to 15%, meeting the requirements of the JCT 621-
2009 standard.

(5) Fuel gas desulfurized gypsum (FGDG). The desulfurized gypsum
from thermal power plants. Its content of CaO and SO; was the most,
followed by SiO,, MgO and Al,03, with the fineness (>0.08mm) of
16%. The chemical composition analysis is shown in Table 1.

(6) Others. The foam stabilizers and aluminium powder in the AAC
test. The related indicators could meet national standards.

2.2 Sample preparation

Firstly, accurately weigh and mix raw materials in a certain ratio, and
add warm water at 55 °C and stir for 2 minutes. Next, add a certain
amount of aluminium powder to the slurry and stir for 1 minute. Then,
the stirred slurry was quickly poured into 100 mm x 100 mm x 100 mm
mould, and placed in a constant temperature curing box with a set tem-
perature of 60 °C for 3-hour static curing. After the slurry in the mould
was hardened and formed, the mould was removed, and the hardened
body was subjected to static maintenance (curing temperature 65 °C,

and curing time for 3 hours). Finally, the cured body was placed in an
autoclave for autoclave curing (under the pressure of about 1.25 MPa,
the temperature of 185 °C, and the constant temperature time for 8
hours), to obtain the AAC product.

2.3 Performance characterization

The Rigaku D/Max-RC X-ray powder diffractometer (XRD) was
used to analyse the mineral composition change of each sample, at the
scanning speed of 4°/min, the scanning range of 5°-75°, the step size of
0.02°, and the Cu target. The thermogravimetry/differential scanning
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Figure 1. XRD spectra of CG

Table 2. Industrial analysis of CG (mass fraction, %)

Material Moisture Ash Volatile  Fixed carbon
CG 0.52 73.72 14.66 11.10
Table 1. Chemical composition of raw materials (mass fraction, %)
Material SiO, AlLOs Fe,Os FeO MgO CaO Na,O K,O SO, LOI
CG 35.76 31.08 0.51 1.59 0.58 1.23 1.42 0.21 0.31 26.30
CCG 51.88 36.92 3.44 0.38 0.83 1.68 2.13 0.35 0.68 0.81
(Calcined coal gangue) ' ’ ’ ’ ’ ’ ’ ’ ’ ’
FA 72.54 11.68 0.85 0.08 0.74 1.58 341 3.69 0.56 4.00
L 6.01 332 1.28 0.04 3.69 77.66 — 1.05 0.52 3.87
OPC 22.19 5.10 3.13 0.06 1.38 63.35 — 0.65 0.68 2.44
FGDG 3.16 1.39 0.38 0.10 6.98 39.01 0.11 0.12 34.37 —
Table 3. Physical properties of CCG and FA
Material Water content/% LOI/% Water requirement/%  Fineness (45um) /% 28 d activity index/% SO3/%
CCG 0.9 0.8 97 16.4 69 0.9
FA 0.8 4.0 95 15.6 77 0.7
Table 4. Physical properties of OPC
Settine fime/min Flexural strength Compressive
. Stapdard Fineness LOI ctiing time . /MPa strength/MPa
Material consistency o o Stability
0 1% 1% Initial  Final
1% ) : 3d 28d 3d 28d
setting setting
OPC 26.4 2.1 2.4 90 210 qualified 5.4 8.6 20.7 52.9
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Figure 2. TG curves of CG
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Figure 3. DSC curves of CG

calorimetry (TG-DSC) 204 integrated thermal analyser was adopted to
perform thermogravimetric analysis on the samples, with the heating
rate of 10°C/min, the working temperature of 0~1000 °C, and air at-
mosphere. The SUPPA™ 55 field emission scanning electron micro-
scope produced by Zeiss, Germany was used to carry out the morpholo-
gy observation of the samples.

3. RESULTS AND DISCUSSION

3.1 CG activity analysis

The TG curve of CG in Fig. 2 shows that with the increase of heating
temperature, CG showed a trend of continuous weight loss at the tem-
perature range of 200~580 °C, which always continued below 580°C;
the adsorbed and free water in CG was lost before 200 °C. The DSC
curve in the Fig. 2 indicates a significant heat absorption at 379 °C,
which should be caused by the removal of chemical crystal water and
physically adsorbed water. In the temperature range of 200~580 °C, the
cumulative weight loss reached 24.15%. The exothermic valley at 453
°C may be due to two reasons: (1) the carbonaceous combustion of CG;
(2) Some siderites were decomposed and oxidized into hematite at
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Figure 4. Testing results of strength properties of mortar block

400~500 °C. The endothermic peak appearing at 523 °C may result
from the transformation process of kaolinite to metakaolin and dehy-
droxylation. The metakaolin is the main source of calcined coal gangue
(CCQG) activity [19-21]. In the process above, B-quartz formation (the
original a-quartz transition of CG), most of the illite and montmorillo-
nite dehydroxylated, and the remaining part of the siderite at 490-590
°C generated a small amount of magnetite and hematite through endo-
thermic decomposition [22]. Then, the metakaolin, dehydroxylated
illite and montmorillonite formed amorphous A1,0; and SiO, at 977
°C, causing phase transition [23]. For the CCG, the data at the three
stages of weight loss were 1.13%, 24.15%, 1.01% respectively, for a
total of 26.29%, which is in line with the result 73.72% of dry-base ash
content in coal gangue in Table 2. The physical properties of CCG are
shown in Table 3.

Based on the analysis in Fig. 2 and Fig. 3, the CG was calcined using
5 temperatures (500 °C, 600 °C, 700 °C, 800 °C, and 900 °C). It’s first
crushed to a particle size of about 2 mm by a jaw crusher, and then
ground to a specific surface area of 420 m* kg by a SM@500 mm x
500 mm type cement mill (5 kg). Afterwards, the ground CG was cal-
cined at the set temperature. The strength test was finally performed
according to the GB/T17671-1999 standard at the ratio 3:7 of CCG to
OPC. The optimal calcination temperature was determined by the test
results. Fig. 4 shows the test results of the mortar strength.

It can be seen from Fig. 4 that the mechanical strength of the OPC
mortar was higher than that of CCG mortar at the same age. The com-
pressive strength of the CCG mortar for 28 d at 500 °C and 900 °C was
35.67 MPa and 40.26 MPa, respectively, both below 42.5 MPa
(standard strength of OPC), while that of other test pieces mixed with
CCG were greater than 42.5 MPa, and especially that of 28 d mortar
mixed with 600 °C CCG reached 46.15 MPa. It can be concluded that
the test CG obtained the highest activity after calcination at 600 °C, so
600 °C was determined as the best calcination temperature for CG.
Table 1 lists the chemical composition of CG calcined at 600 °C; Al,O5
and SiO, reached 85.8% after calcination. Fig. 5 shows the phase anal-
ysis of CG after calcination at 600 °C.

Fig. 5 shows the XRD pattern of CG calcined at 600 °C. Compared
with Fig. 1, the characteristic lines of clay minerals such as montmoril-
lonite, illite and kaolinite in the CG disappeared after calcination, while
the diffraction peaks of feldspar minerals (albite, anorthite and micro-
cline) and quartz still existed, of which the quartz’s was more sharp and
obvious, indicating a high crystallinity and complete crystal form of the
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Figure 5. XRD spectra of CG calcined at 600 °C
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Figure 6. Effect of CCG content on working properties of AAC

quartz [19]. Magnetite and hematite were new mineral phases pro-
duced, mainly due to the endothermic decomposition of siderite after
calcination of CG. 20 was a wide "convex hull" background between
20~30°, which explains the existence of amorphous or low crystallinity
minerals. Combined with the analysis of Fig. 2 and Fig. 3, we obtained
the cause of metakaolin formation.

3.2 Effect of CCG content on the performance of the
AAC

The test samples were prepared according to the requirement of
A3.5, B06 products in GB11968-2006 standard Autoclaved Aerated
Concrete Blocks. The basic ratio was set to: 68% FA, 7% OPC, 20% L,
5% FGDG, plus 0.60%0 metal aluminium powder and 0.26 %o foam
stabilizer for the total amount of the above 4 dry materials. The FA was
replaced by 5%~45% CCQG, and the bulk density of the AAC was con-
trolled by the water-binder ratio. The test data are shown in Fig. 6.

To control the bulk density of the AAC, the expansion degree of the
slurry is required to reflect the consistency of the slurry. In the test, the
expansion degree was controlled between 240~280 mm. It can be seen
from Fig. 6 that while increasing the amount of CCG, the water-to-
material ratio and slurry consistency of the AAC increased accordingly.
The main reason is that the specific surface area of CCG powder (420
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Figure 7. Effect of CCG content on physical and mechanical properties
of AAC

Table 5. Compressive strength and bulk density of AAC samples un-
der different curing conditions

Curing condition Bu/lll((g(.lreé{gity Comprej;/i[\;eastrength
before static curing 603 1.58
after static curing 592 2.31
after autoclaved 588 3.65

m*kg") was much larger than that of FA (352 m®-kg™"), which leads to
an increase in the absorbed water content of the raw material system.
Thus, the water-to-material ratio must be increased to ensure the slurry
consistency [24].

Fig. 7 shows the effect of the CCG content on the physical and me-
chanical properties of the AAC. From the data in the Fig. 7, with the
increase of the CCG, the bulk density of AAC products rises, while the
compressive strength decreases. To be specific, as the amount of CCG
increased from 5% to 45%, the density of AAC products increased
from 573 kg'm™ to 603 kg-m™, indicating that the addition of CCG to
the AAC has a great effect on its bulk density. For FC1 samples in the
Fig. 7, the content of CCG was 5% and that of FA was 63%, so most
CCG particles participated in the hydration reaction, and there were
fewer fillers for the gaps between hydration products. For the FC9
product with 55% CCG and 13% FA, few particles of CCG have par-
ticipated in the hydration reaction, and then its bulk density was max-
imized. As the content of CCG decreased, the compressive strength of
the product reduced from 5.09 MPa to 2.98 MPa. When the content of
CCG was 5% ~25%, the compressive strength of FC1~FC5 products
was 5.09, 4.74, 4.21, 3.87 and 3.65 MPa, respectively, meeting the
performance requirements of A3.5 and B06 qualified products. Mean-
while, it’s also found in the test that the FC9 and FC8 products with
45% and 35% CCG content respectively were uneven in the pore struc-
ture, the slurry thickened rapidly during casting, large cracks appeared
on the outer surface of the FC9 products (vertical to gas generation
direction), and small cracks appeared in FC8 products, indicating that
the excessive amount of CCG was used in this test, which affects the
performance of AAC. In summary, FC5 with a CCG content of 25%
was taken as the one at the optimal ratio, which considers the physical
and mechanical properties and slurry stability of the products while
aiming to use as much CCG as possible.

Table 5 shows the compressive strength and bulk density for the
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Figure 8. XRD spectra of AAC samples. CF-mixed raw materials of
CCG and FA, A- body before static curing, B- body after static curing,
C- sample after autoclaved

three groups of FC5 experimental products under different curing ways.
From the data in Table 5, the process of autoclaving has a great impact
on the compressive strength and bulk density of the product; the com-
pressive strength of the product without static curing was only 1.58
MPa, and the bulk density was 603 kg-m~, while the product with stat-
ic curing (without autoclaved curing) had a compressive strength of
2.31 MPa and a bulk density of 592 kg-m™; the product with auto-
claved curing had a compressive strength of 3.65 MPa and a bulk den-
sity of 588 kg'm™. Thus, the AAC with the CCG and FA meet the re-
quirements of A3.5, B06 qualified products in GB 1968-2006.

3.3 Phase and structure analysis of the AAC products
3.3.1 XRD analysis

In order to verify the reliability of FCS5, the XRD analysis was con-
ducted on the phase composition of FC5 samples before and after auto-
claving. The test results are shown in Fig. 8. It can be seen from the
curve A in Fig. 8 that the main mineral components of the mixture used
in the test were quartz, mullite, albite, anorthite and plagioclase. Also,
the hardened body that had not been statically cured on the curve
showed that at normal temperature and pressure, after the cast slurry
was hardened, the diffraction peaks of the new phases such as ettringite
(AFt) and Ca(OH), appeared, and the XRD diffraction peaks of the
main mineral components in raw FA were reduced; among them,
Ca(OH), was caused by the hydration reaction between OPC and water
and the digestion between L and water, while the AFt was mainly
formed by two aspects: first, in the presence of FGDG, the calcium
aluminate hydrate (C-A-H) by OPC hydration was combined with
SO,” in gypsum combine to form the calcium sulphoaluminate hydrate
crystal, i.e., the AFt; secondly, under alkaline conditions, a small
amount of ultrafine particles in FA and CCG began to show chemical
reactivity, so as to react with Ca(OH), in the slurry, and then produce
corresponding hydration products, such as calcium silicate hydrate (C-
S-H gels) and C-A-H crystals. In the presence of FGDG, the formed C-
A-H crystals quickly produces the AFt crystals, which is also the rea-
son that the diffraction peaks of quartz were reduced in the curve B. At
the same time, 20 was the broad "convex hull" background under the
diffraction peak of 26°~34° in the curve, indicating the existence of the
amorphous (non-diffractive) state and extremely low crystallinity sub-
stance C-S-H gels in the hardened concrete [25]. The AFt crystals and
C-S-H gels formed in the hardened concrete body are also the main
sources of its strength.

By comparing the two curves A and B, the new phases of tober-
morite and anhydrite appeared in the hardened body which was cured
at 65 °C for 3 hours; also, the diffraction peaks of AFt disappeared,
those of Ca(OH), decreased somewhat, and those of quartz in FA were
further reduced. This is mainly because during the static curing process,
as the temperature increased, the dissolution rate of SiO,and AL,O; in
the CCG and FA increased, and more SiO,and Al,O; components re-
acted with Ca(OH), to generate corresponding hydration products (such
as C-S-H gels and C-A-H crystals); with the increase of the SiO, disso-
Iution amount, the Ca/Si in the liquid phase decreased, and the bi-
alkaline C-S-H gels formed in the early stage of cement hydration com-
bined with SiO,, to produce a low alkaline C-S-H gels and tobermorite.
Due to the decomposition of ettringite at higher temperatures, it gener-
ated the monosulfate-calcium sulfoaluminate hydrate (AFm), AI** and
SO4* [26-28], and some was decomposed into FGDG and garnet. In the
constant temperature stage of static maintenance, AFm continued to
decompose into tricalcium aluminate hexahydrate (C;AH) and CaSOy,
so there was no characteristic line of ettringite in the XRD curve in
curve B after 65°C static maintenance for 3 hours. The diffraction char-
acteristic peak of gypsum in curve B was obvious after standing and
curing, because the gypsum with the delayed coagulation was added
into the raw material system and AFm were decomposed after auto-
claving at high temperature.

With the extension of the constant temperature time on the C curve,
the XRD diffraction peaks of tobermorite crystals, hydrogarnet and
anhydrite were strengthened, those of AFt and Ca(OH), disappeared,
and those of the main mineral components were significantly reduced.
This indicates that after 8 hours of heat preservation, the Si-O bond and
Al-O bond in the SiO4 tetrahedron structure were broken under high
temperature, high pressure and alkaline conditions, promoting the dis-
solution rate of SiO,and Al,O; in fly ash and coal gangue, and thus
combining with more Ca(OH), to generate corresponding hydration
products (such as C-S-H gels, tobermorite, etc.). The XRD diffraction
peak of ettringite disappeared, indicating that ettringite was completely
decomposed into hydrogarnet and FGDG after 8 hours. Meanwhile, the
remaining minerals (such as quartz, plagioclase, anorthite, albite, mul-
lite) in FGDG and mixed raw materials exist as aggregates in AAC,
which is conducive to the improvement of product strength.

In addition, by comparing the A, B, and C curves, XRD diffraction
peaks of calcite existed simultaneously in the three curves, which is
mainly caused by the carbonation of hydrated produces under the influ-
ence of carbon dioxide in the air during the sample preparation process.
However, with the extension of the constant temperature time, the XRD
diffraction peaks of calcite decreased significantly. This indicates that
the hydration products of AAC, hydrogarnet, C-S-H gels, and tober-
morite crystals have different carbonization resistance, and the re-
sistance of tobermorite to carbonization is significantly higher than that
of C-S-H gels, mainly because tobermorite is a well-crystallized C-S-H
mineral; its crystals are coarser, and has less indirect contacts of the
crystals compared with the fine crystals of C-S-H gels, enhancing its
ability to resist carbonization.

3.3.2 SEM analysis

Fig. 9 shows the SEM images of the hardened body after the static
curing and the autoclaved product. Fig. 9 (a) shows that the hydration
products in the AAC were mainly C-S-H gels and AFt crystals, and the
raw mineral components that did not participate in the reaction exist as
aggregates, to be intertwined with the hydration product. Fig. 9 (b)
shows that the AFt crystals in the hydration product were relatively
coarse tod-like in shape and large in number, with a length of 0.1~0.3
pm. At this time, no dense network structure was formed between the
hydration products, and no hydration products such as tobermorite were
found. According to the energy dispersive spectroscopy (EDS) of the
calibration area A in Fig. 9 (e), it’s found that the product was the C-S-
H gels. Fig. 9 (c) and 9 (d) show that in samples FCS, the main hydra-
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tion products of AAC were slab-shaped tobermorite crystals and well-
crystallized C-S-H gels, and the raw mineral components in the FA
were covered by the hydration products. Compared to Fig. 9 (a) and
Fig. 9 (b), the crystallinity of the hydration products was greatly im-
proved, and they were intertwined into a network structure. According
to the EDS data of the calibration area B in Fig. 9 (c), the lamellar crys-
tals were tobermorite ones. This is mainly because the active compo-
nents SiO, and Al,O; in FA and CCG were combined with Ca(OH), in
the system to form corresponding hydration products with the exten-
sion of the constant temperature time; as the dissolution amount of
Si0, and ALO; increased, the C-S-H gels with high alkalinity formed
at the initial stage also further combined with SiO, and AL,O; to gener-
ate the C-S-H gels with low alkalinity and tobermorite crystals.

Fig. 10 shows the SEM images of a cut surface (from a complete
pore structure) and their schematic diagrams of the pore wall structure
for the static curing products and autoclaved products for § hours.
Compared with ordinary AAC, the pores in AAC were regarded as the

the autoclave heating process progressed, a layer of hydrated
product film was formed on this surface. Fig. 10 (b) shows the
SEM image of the cut surface of the AAC product after auto-
claving, in which the outer surface of the pore wall was com-
posed of tobermorite crystals with good crystal form and high
purity, and there was obvious layer interface inside the pore wall. This
is because the tobermorite can only be formed under a certain tempera-
ture and pressure conditions after a period. According to the XRD and
SEM analysis above, as the autoclaving process proceeded, the gels in
the hardened body began to transform into the tobermorite, and the
dissolved SiO,* and Ca** were combined in a certain proportion to
make the hydrothermal reaction for generating tobermorite crystals;
besides, because the existence of pore structure provides sufficient
space for crystal growth, the generated tobermorite would grow on the
smooth surface of the pore wall and concentrate into the pore to form a
layer of tobermorite development zone (about 2~4 pm) with a higher
purity, which increases the resistance of the pore structure to external
loads. The pores were wrapped by tobermorite crystals to form a closed
steel sphere. Then, this steel sphere (composed of pores and tober-
morite layers) was likened to the aggregate of ordinary concrete, play-
ing the role of structural skeleton and strength support, as shown in Fig.
10 ().
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It can be seen from Table 5 that the strength of the product was in-
creased by 46% after the static curing. On this basis, the product
strength was further increased by 58% after the autoclave curing,
Through the XRD and SEM analysis, the reasons for the significant
increase in product strength with autoclaving may be:

(1) During the autoclaving process, the polymerization degree of the
silicon tetrahedron backbone becomes increasingly higher, making it
easier to form the C-S-H crystals with relatively high crystallinity and
hardness;

(2) The inside of the pore wall was a cohesive structure formed by C-
S-H gels intertwined with each other, which makes the pore wall struc-
ture more compact and stronger;

(3) As shown in Fig. 10 (c), the tobermorite layer caused the pores to
become rigid spheres, which is not easy to cause stress concentration
and can disperse some stresses [30, 31].

4. CONCLUSIONS

(1) With 600 °C CCG and FA as the main siliceous raw materials,
the AAC products meet the requirements of A3.5, B06 qualified prod-
ucts in GB11968-2006. The optimal ratio (mass percentage) for pro-
ducing AAC is as follows: the ratio of raw materials such as CCG, FA,
L, OPC, and FGDG is 25:43:20:7:5; the amount of aluminium powder
paste is 0.60%o of the total dry material; water-material ratio is 0.64; the
pouring water temperature is 55 °C, and the static curing temperature is
65°C; the autoclaving curing pressure is 1.25 MPa, and the temperature
is 185 °C; the autoclaving system: heating for 2 hours, constant temper-
ature and constant pressure for 8 hour, and cooling for 2h.

(2) According to the XRD and SEM analysis, it can be found that the
hydration product of the hardened body that was not statically cured
was Ca(OH), after OPC hydration; the samples that were statically
cured had the hydration products of AFt, tobermorite, C-S-H gels, and
hydrogarnet; in the AAC products, the AFt was decomposed, and the
hydrated products were mainly well-crystalized tobermorite, C-S-H
gels and hydrogarnet.

(3) The formation of tobermorite has limitations and synchroniza-
tion, leading to obvious layering on the pore structure; also, a layer of
crystalline continuum (mainly tobermorite) of about 2 to 4 pm was
formed outside the pore wall, making the pores become rigid spheres,
which can be likened to the aggregate in ordinary AAC, playing the
role of skeleton and support.
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