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The Effect of Hydrothermal Aging Time and Temperature on the Structural 

Properties of KIT-6 Material 

Dilşad Dolunay ESLEK KOYUNCU *1 

 

Abstract 

The combined effect of hydrothermal treatment temperature and aging time on the structural 

properties of ordered mesoporous KIT-6 material were investigated. A series of KIT-6 materials 

were prepared by hydrothermal synthesis procedure. In the first step, experiments were 

performed at 90oC and at different aging times (0-72 h) to understand the effect of hydrothermal 

aging time. It was concluded that the aging time positively affect the formation of ordered 

mesoporous structure and uniform pore structure occurs after 18 h. In addition, long 

hydrothermal treatment time favored the pore enlargement. In the second step, to understand 

which parameter (time or temperature) is more important in the synthesis of highly uniform 

material, KIT-6 materials were prepared at different temperatures ranging between 60-150oC 

and at different aging times (24 h and 72 h). The experiments showed that at elevated 

temperatures (>90oC) long aging times negatively affect the structural properties of the 

mesoporous KIT-6 structure. Highly uniform mesoporous KIT-6 material having high 

crystallinity, narrow pore size distribution, high BET surface area (726 cm3/g) and high pore 

volume (1.5 cm3/g) was prepared at 120oC with an aging time of 24 h. However, it was 

determined that 60oC is not a suitable temperature to obtain KIT-6 material having good 

structural properties and the uniform crystal structure deteriorated at 150oC. 

Keywords: KIT-6, Mesoporous silica, Aging time, Hydrothermal synthesis, Temperature 

effect 

 

1. INTRODUCTION 

Porous materials are divided into three basic 

groups in terms of their pore sizes according to 

IUPAC (International Union of Pure and Applied 

Chemistry) classification. In this context, the 

materials having pores widths larger than 50 nm 

are called macroporous; those with pores widths 

between 2 nm and 50 nm are called mesoporous 
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and those with pores widths smaller than 2 nm are 

called microporous [1]. Mesoporous materials 

with superior properties have attracted great 

attention due to their potential use in many areas 

since M41S family was firstly reported by Mobil 

Oil Corporation [2]. MCM-41, MCM-48 and 

MCM-50 which are the most well-known 

materials of this class are ordered in hexagonal 

(space group p6mm), cubic (space group Ia3d) 
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and lamellar (space group p2) arrays, respectively 

[3]. These mesoporous materials have high 

surface areas (higher than 700 m2/g), pore volume 

(greater than 1.7 cm3/g) and ordered framework 

[4]. In 1998, Zhao et al. (1998) prepared the 

highly ordered mesoporous SBA (Santa Barbara 

Amorphous) family under acidic conditions using 

non-ionic surfactant as a directing agent [5]. SBA-

15 is one of the most important material of this 

family. SBA-15 is synthesized in an acidic 

medium using the non-ionic triblock copolymer 

Pluronic P123 as a surfactant. Similar to the 

MCM-41 structure, SBA-15 has a hexagonal 

structure with a spatial group of p6mm. However, 

it shows greater hydrothermal stability although it 

has thicker silica walls (3.1 to 6.4 nm) and larger 

pores (4.6 to 30 nm) than MCM-41 material [6]. 

KIT-6 material, which is a cubic Ia3d form of 

mesoporous silica, firstly synthesized by Korea 

Advanced Institute of Science and Technology 

(KAIST). Similar to MCM-48 structure, it has 

interpenetrating bi-continuous pore system with 

three dimensional cubic Ia3d symmetric structure 

but with larger pore diameter [7-8]. Bi-continuous 

channel structure of KIT-6 materials provides 

more active area and resistance to agglomeration 

[9]. In addition, the tunable pore size of this 

material makes the material more advantageous in 

terms of active metal dispersion and reactant 

accessibility especially in catalytic applications. 

By changing the synthesis conditions, such as 

hydrothermal treatment temperature, surfactant 

type and surfactant concentration, the pore size of 

KIT-6 material can be tuned from 4 to 12 nm 

[8,10].  In the literature, KIT-6 materials have 

been studied for various applications as adsorbent 

[11], catalyst support [12,13], nano-casting 

template for the synthesis of Si-free mesoporous 

materials, such as carbon [14], TiO2 [15], C3N4 

[16], α-Fe2O3 [17], Au [18], MnO2 [19], RuO2 

[20]. The most important reason of using KIT-6 

material as a support material is the unique 3D 

interpenetrating pore structure which allows 

direct and open access of guest molecules without 

pore blocking [7,21,22]. In the literature, KIT-6 is 

used as support material in the dehydrogenation 

of propane [23,24], CO2 removal [25], CO2 

reforming of methane [26], methane production 

via hydrogenation of CO2 [27], hydrogenation of 

CO [28] etc.  

Figure 1 shows the typical hydrothermal synthesis 

of KIT-6 material. The hydrothermal method was 

reported as a very important method as it enables 

high quality crystal formation [29]. The synthesis 

is performed in acidic medium of HCl. Triblock 

co-polymer P123 (PEO-PPO-PEO) and tetraethyl 

orthosilicate (TEOS) are used as surfactant and 

silica source, respectively. Different from the 

synthesis of SBA-15 material, butanol is added as 

co-solvent and co-surfactant [30]. It has been 

reported that butanol provides phase 

transformation and low amounts of butanol 

(butanol / P123 < 0.9 by weight) cause the 

formation of 2D hexagonal mesophase [10].  

 

Figure 1. Typical hydrothermal synthesis mechanism of KIT-6 material 

In this study, the effect of hydrothermal treatment 

parameters on the structural properties of 

mesoporous KIT-6 materials was investigated. A 

series of KIT-6 materials were prepared by 

hydrothermal synthesis procedure. In the first 

step, the effect of hydrothermal treatment 
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duration on the structural properties of KIT-6 

materials was studied at hydrothermal treatment 

temperature of 90oC. In the second step, to 

understand which parameter (time or 

temperature) is more important in the synthesis of 

highly uniform material, KIT-6 materials were 

prepared at different temperatures ranging 

between 60-150oC and at selected aging times at 

which the mesopore structure can be obtained. 

Structural changes in the KIT-6 materials were 

determined by characterization studies. There is 

no study present in the literature that investigate 

the combined effect of hydrothermal treatment 

duration and temperature on the structural 

properties of mesoporous KIT-6 material. 

 

2. MATERIAL AND METHOD 

 
2.1. Synthesis of Mesoporous KIT-6 Material 

 
In this study, a series of KIT-6 materials were 

prepared by hydrothermal synthesis procedure as 

reported in the literature [31]. Firstly, until 

reaching complete dissolution 6 g of surfactant, 

Triblock copolymer Pluronic P123 (poly(ethylene 

oxide) - poly(propylene oxide) - poly(ethylene 

oxide), Sigma-Aldrich, molecular weight≈5800), 

220 ml of deionized water and 12 g of co-solvent 

concentrated HCl (Sigma-Aldrich, 37%) were 

stirred at 35oC. Then, 6 g of co-surfactant 1-

Butanol (Alfa Aesar, 99 %) was added to this 

mixture. After 1 hour mixing at the same 

temperature, 12.4 g of Tetraethyl orthosilicate, 

TEOS (Sigma-Aldrich, 98%), was added as silica 

source. Mixing was carried out for 24 hours at the 

same temperature. The resulting mixture was 

transferred into a Teflon lined autoclave and 

hydrothermal treatment was performed under 

static conditions at different times (h=0-12-18-24-

48-72 hours) and at different temperatures (t=60-

90-120-150oC). The solid product was recovered 

by vacuum filtration and washed with deionized 

water several times until the pH of the filtrate 

remained constant. The solids were oven dried at 

90oC and calcined at 750oC for 6 hours with a 

heating rate of 10°C/min in air flow. The 

materials obtained via this procedure were named 

as KITt-h, where “t” stands for hydrothermal 

treatment temperature and “h” represents the 

duration of the hydrothermal treatment. 

 

2.2. Characterization Studies 

 
Crystalline phases of the KIT-6 samples were 

determined by the low-angle powder X-ray 

diffraction (XRD) analysis, using a Rigaku 

Ultima-IV diffractometer with Cu Kα radiation 

(40 kV and 30 mA) at a scanning rate of 0.2omin-

1. The N2 adsorption/desorption isotherms were 

obtained with Quantachrome Autosorb-1C model 

equipment, at 77 K and the samples were vacuum 

dried at 250oC for 3 h before the experiments. The 

specific surface areas of KIT-6 samples were 

calculated using the desorption points within the 

N2 relative pressure range of 0.05-0.30 using 

Brunauer-Emmett-Teller (BET) method. The 

pore size distributions of the samples were 

obtained from the analysis of the desorption 

values by using the Barrett-Joyner-Halenda (BJH) 

method. The functional groups present in the 

structure were investigated by Fourier-Transform 

Infrared spectroscopy (FT-IR) in the medium 

infrared region of 4000-400 cm-1 with 4 cm-1 

resolutions in a Jasco 4700 ATR/FT-IR 

spectrophotometer. 

 

3. RESULTS AND DISCUSSION 

 
A series of KIT-6 materials were prepared via 

hydrothermal synthesis procedure. At the first 

stage, the aging time of hydrothermal treatment 

was varied from 12 h to 72 h at 90oC to determine 

the effect of aging time on the structural 

properties of the resulting materials. A material 

without hydrothermal treatment was also 

prepared for the comparison. The 3D ordered 

mesoporous silica structure were determined by 

the small angle XRD patterns of the KIT-6 

materials (Figure 2). As it is seen in Figure 2 that 

the aging time has crucial effect on the crystal 

structure of the final material. The peak intensity 

of the KIT90-24 sample is larger than other 

prepared materials. This might be resulted from 

the highly organized framework with uniformly 

packed silica crystals. The KIT90-24 sample 

exhibited three characteristic XRD peaks at 

2θ=1.06°, 1.2° and 1.9°, corresponding to (211), 
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(220) and (332) Miller indices that are the 

characteristics of three-dimensional mesoporous 

structures with spatial group Ia3d organized in 

body-centered cubic array [32]. As the aging time 

increases to 72 h the XRD peak intensity 

decreases to the lower values (KIT90-72). This 

may be the indication of deterioration in uniform 

crystal structure of the KIT90-72 sample because 

of high aging duration. In the XRD patterns of 

KIT90-12 and KIT90-18 samples, only the main 

peak of KIT-6 structure was observed with lower 

intensity. In the XRD patterns of the KIT-0 

sample prepared without hydrothermal treatment, 

no peak observed that is the indication of any 

crystal structure. 

 

 
Figure 2. Small angle XRD patterns of KIT-6 

materials prepared at 90°C 

 

The interplanar spacing (d211), the lattice 

parameter (a0) and the wall thickness (t) values 

were calculated for all samples (Table 1). The 

interplanar spacing, which is the periodic interval 

of pores of KIT-6 that is the summation of the 

pore width and the pore wall, was calculated from 

Bragg’s Law (nλ=2d sinθ) by using the 2θ value 

of the (211) peak. It was observed that the wall 

thickness decreases slightly from 4.8 nm to 4.0 

nm with the increasing aging time. Similar results 

were observed in the study of Merkache et al. 

(2015). They compared the structural changes of 

KIT-6 materials prepared at 100oC with aging 

times of 48 h and 72 h. They have reported that 

the wall thickness decreases from 4.07 nm to 3.77 

nm with aging time [33].  

The bands related to the inorganic functional 

groups of KIT-6 structure were observed in the 

ATR/FT-IR spectra (Figure 3). It is seen that the 

peak intensity increases as the aging time 

increases. It might be due to the higher degree of 

TEOS silanization at longer aging times. It is 

known that the main bands around 1034 cm-1, 800 

cm-1 and 445 cm-1 are related with the structural 

siloxane (Si-O-Si) framework. The band at 1034 

cm-1 and identified shoulder at 1204 cm-1 are the 

typical bands referring to asymmetric stretching 

of the Si-O-Si bond [33]. Bands around 810 cm-1 

and 445 cm-1 could be attributed to symmetrical 

stretching and bending vibrations of the Si-O-Si 

bond, respectively [34]. A small broad peak at 

about ⁓3400 cm-1 are assigned to the stretching of 

OH- groups of water adsorbed to the surface. 

Small vibrations between 1900-2400 cm-1 are the 

characteristics of ATR measurements.  

The N2 adsorption-desorption isotherms of the 

KIT-6 materials prepared at 90oC in different 

aging times are classified as Type IV according to 

the IUPAC classification (Figure 4). A sharp 

capillary condensation step at high relative 

pressures (nearly at P/P0=0.6-0.8) and a final 

saturation plateau are the characteristics of this 

type of isotherms [30]. It is known that there is a 

correlation between the shape of observed 

hysteresis loop and the textural properties of the 

material [35]. All samples exhibit hysteresis loop 

at pressure ranges of P/P0=0.5-0.8. The narrow 

hysteresis loop is the indication of the highly 

uniform pore structure. As it is seen that the 

regular pore structure occurs after 18 hours aging 

time. Non-uniform N2 adsorption-desorption 

isotherm was obtained with the KIT-0 sample 

prepared without hydrothermal treatment. 

According to the IUPAC classification the 

samples exhibited the H1 type hysteresis loop that 

is related with the well-ordered three-dimensional 

mesopore networks of KIT-6 material [35,36]. 

After 24 hours of aging, adsorbed volume is 

decreased with increasing aging time. 
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Figure 3. ATR/FT-IR spectrum of KIT-6 materials prepared at 90oC

Figure 4. N2 adsorption-desorption isotherms of KIT-

6 materials prepared at 90°C 
 

The pore size distribution curves determined by 

BJH method are given in Figure 5. KIT90-24 and 

KIT90-48 samples were exhibited mono-disperse 

pore size distribution. The pore size distribution 

curve of the KIT-0 sample is also given as an 

inner figure as a comparison. The importance of 

the hydrothermal treatment in the formation of 

mesopore structure can be seen in this graph.  

 

Table 1 summarizes the XRD and BET results of 

KIT90 materials. The interplanar spacing (d211), 

lattice parameter (a0) and wall thickness (t) values 

were calculated for all samples. The interplanar 

spacing is the periodic interval of pores of KIT-6 

that is the summation of the pore width and the 

pore wall. This value was calculated from Bragg’s 

Law (nλ=2d sinθ) by using the 2θ value of the 

(211) peak of the samples. While there is no 

important change in the d211 and a0 values, the 

pore diameter slightly increases with aging time. 

Thus, the wall thickness of the materials decreases 

from 4.8 nm to 4.0 nm as the aging time increases 

from 12 h to 72 h. This indicates that long 

hydrothermal treatment duration favors the pore 

enlargement. Similar results were obtained by 

Fernandes et al. (2018). They have reported that 

when the aging time increases from 12 h to 30 h, 

the pore diameter increases from 6.1 nm to 7.0 

nm, respectively [30]. The KIT90-24 sample 

exhibited the highest BET surface area and pore 

volume compared to the other prepared KIT-6 

supported materials. 

 

 
Figure 5. Pore size distribution curves of KIT-6 

materials prepared at 90°C 
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Table 1. XRD and N2 adsorption-desorption results at different aging times of materials prepared at 90oC 
 

Sample 

Aging 

temperature  
oC 

Aging  

time  

hour 

 

d211
a 

nm 

 

a0
b 

nm 

Wall 

thickness c 

t, nm 

Pore 

diameter d 

dp, nm 

Pore 

volume d 

Vp, cm3/g 

BET  

surface area d 

m2/g 

KIT90-0 - 0 - - - 1.1 0.24 470 

KIT90-12  
 

90 

12 8.33 20.4 4.8 5.4 0.35 497 

KIT90-18 18 8.83 21.6 5.0 5.8 0.43 615 

KIT90-24 24 8.33 20.4 4.3 5.9 1.12 858 

KIT90-48 48 8.65 21.2 4.1 6.5 0.93 670 

KIT90-72 72 8.35 20.8 4.0 6.2 0.76 796 
a Interplanar spacing calculated from Bragg’s Law 
b Cubic parameter, a0=d211*√ℎ2+ 𝑙2 + 𝑘2 
c  t = a0/2-dp 
d Obtained from BJH desorption data 

In the next stage of the study, experiments were 

carried out at different temperatures (60-150oC) 

and aging times (24 h and 72 h) to understand 

which parameter is more important in the 

synthesis of highly uniform KIT-6 materials. 

Aging times of 24 h and 72 h were selected at this 

stage. Because it is concluded in the previous 

stage that in the studied aging time range these 

treatment times are the lowest and highest 

temperatures at which the uniform mesoporous 

structure is obtained.  

 

The XRD patterns of materials that are 

hydrothermally treated at different temperatures 

for 24 h and 72 h are given in Figure 6. Materials 

other than KIT120-72 and KIT150-24 exhibited 

all characteristic XRD peaks of mesoporous KIT-

6 crystal structure. The peak intensity of the 

materials differs with respect to the aging 

temperature and aging time of the synthesis. With 

aging time of 24 h, it is seen that the peak intensity 

increases and the peaks shift to the left side with 

increasing temperature from 60 °C to 120°C. This 

results the increase in the interplanar spacing and 

the cubic parameter. When the temperature was 

raised to 150oC, the XRD peak became smaller 

and the other characteristic peaks of KIT-6 

structure disappeared except for the main peak. 

This can be attributed to the deterioration of 

uniform crystal structure. However, in the XRD 

patterns of the materials with aging time of 72 h, 

when the temperature was increased from 60°C to 

90°C the peak intensity decreases sharply and 

shifted to the left side. The KIT-6 material was 

also prepared at 150°C with an aging time of 72 h 

and it was observed that the material deteriorated 

(its result not shown in Figure). It can be 

concluded from these results that especially at 

higher temperatures long aging time causes to the 

deformation of regular crystal structure of KIT-6 

material. 

 

 
Figure 6. XRD patterns of KIT-6 materials prepared 
at different temperatures and at different aging times 

 

The ATR/FT-IR spectra of KIT-6 materials 

prepared at different temperatures and at different 

aging times are given in Figure 7. As mentioned 

earlier, the band at 1050 cm-1 and identified 

shoulder at about 1204 cm-1 are the typical bands 

referring to asymmetric stretching of the Si-O-Si 

bond [33]. Bands around 800 cm-1 and 445 cm-1 

could be attributed to symmetrical stretching and 

bending vibrations of the Si-O-Si bond, 

respectively [34]. It is clearly observed in the FT-

IR results that peak intensities become higher 

when the temperature raised from 60oC to 150oC.  

It might be due to the higher degree of TEOS 

silanization at higher temperatures [37]. The 

hydrolysis of TEOS is the first step in the 

preparation of mesoporous silica materials using 

TEOS as a silica source. [38]. The efficiency of 

the hydrolysis process affects the properties of the 

final material. In addition to the water amount, 

temperature is very important parameter affecting 

the hydrolysis reaction efficiency. As long as 

water amount is sufficient and temperature is 
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high, TEOS is completely hydrolyzed and much 

Si-O-Si bond was gained. Because of the 

endothermic nature of the hydrolysis process high 

temperatures favor the formation of Si-O-Si bond 

[39]. The reason for getting high density FT-IR 

peaks at high temperatures can be explained in 

this way. 

The N2 adsorption-desorption isotherms of the 

KIT-6 samples prepared at different aging 

temperatures and aging times are classified as 

Type IV (Figure 8). It can be seen in the Figure 8 

that all samples exhibit hysteresis loop at pressure 

ranges of P/P0=0.5-0.8. The H1 type hysteresis 

loop of the samples is related with the well-

ordered three-dimensional mesopore networks of 

KIT-6 material [35,36]. When the aging time 

increased from 24 hours to 72 hours, there was no 

significant change in the isotherm and hysteresis 

patterns of the samples. However, it is noteworthy 

that there is some shift in the isotherm and 

changes in the pore properties such as; pore 

diameter, pore volume, BET surface area, etc. 

 
Figure 7. ATR/FT-IR spectrum of KIT-6 materials prepared at different hydrothermal treatment temperatures 

and at different aging times 

If the temperature effect is compared for the same 

aging times, it is seen that at lower temperatures 

(especially at 60°C), the hysteresis loop shifted to 

the left side and the adsorbed volume decreased. 

The pore diameter (4.2 nm), pore volume (0.67 

cm3/g) and BET surface area (665 m2/g) values of 

this sample (KIT60-24) were found to be lowest 

at the end of 24 h aging as compared with the 

other studied samples (Table 2).  

It was concluded that 60°C temperature is not 

sufficient to obtain KIT-6 material having good 

mesopore structure. When the temperature raised 

to the 120oC, the hysteresis loop shifts to the right 

side and become narrower. This is the indication 

of the highly uniform pore structure. 

Interestingly, in the example of KIT150-24, it has 

been determined that the cubic parameter, pore 

volume and pore diameter are significantly 

increased, therefore the wall thickness and BET 

surface area are also decreased. It was determined 

that this may be due to the deterioration in 

uniform mesopores of the materials because of the 

high synthesis temperature. If the aging time 

effect is compared at different temperatures it is 

seen that increasing aging time has positive effect 

on the structural properties up to 90°C. However, 

if the aging time increases from 24 h to 72 h at 

higher temperatures (>90oC), the pore size 

distribution becomes broader (Figure 9), pore 

volume and pore diameter increases thus the wall 

thickness and BET surface area decreases. It has 

been determined from these results that at 

elevated temperatures (120oC) long aging times 

negatively affect the structural properties of the 

mesoporous KIT-6 structure. 

 

To determine the morphological changes in the 

samples, SEM analysis were performed for 
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KIT90-24 and KIT120-24 samples (Figure 10). 

Although there is not much difference between 90 
oC and 120 oC, it is seen that there is a significant 

change in the morphological structure. As the 

hydrothermal temperature increased to 120 oC, 

the rigid structure of the KIT-6 transformed into a 

flower-like structure with smaller particles. From 

the SEM images, it can be evaluated that the 

KIT120-24 sample has a higher pore volume and 

pore diameter. These results were also supported 

by N2 adsorption-desorption analysis (Table 2).  

 

 

 
Figure 8. N2 adsorption-desorption isotherms of KIT-
6 materials prepared at different temperatures and at 

different aging times (A) 24 h   (B) 72 h 

 

 
Figure 9. The pore size distribution of KIT-6 

materials prepared at different temperatures and at 

different aging times  (A) 24 h   (B) 72 h 

 

At the end of characterization results, KIT120-24 

material was determined as a suitable support 

material having narrow pore size distribution, 

high BET surface area (726 cm3/g) and high pore 

volume (1.5 cm3/g) among the other prepared 

samples. Results showed that this material can be 

used efficiently as sorbent material in many 

gas/liquid adsorption studies and catalyst support 

material in the heterogenous reaction processes. 
 

 

 
 

 

 
 

(A) 

(A) 

(B) 

(B) 
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Figure 10. SEM images of (A) KIT90-24 and (B) KIT120-24 samples (x 5000) 

 

Table 2. XRD and BET results of KIT-6 materials prepared at different hydrothermal treatment temperatures 
and at different aging times 
 

 

Sample 

Aging 

temperature  

°C 

Aging 

time 

hour 

 

d211
a 

nm 

 

a0
b 

nm 

Wall 

thicknessc 

t, nm 

Pore  

diameterd 

dp, nm 

Pore  

volumed 

Vp, cm3/g 

BET  

surface aread 

m2/g 

KIT60-24 60  
 

24 

7.24 17.7 4.7 4.2 0.67 665 

KIT90-24 90 7.88 19.3 3.8 5.9 1.12 858 

KIT120-24 120 8.49 20.8 2.9 7.5 1.5 726 

KIT150-24 150 8.65 21.2 1.5 9.1 1.62 554 

KIT60-72 60  

72 

7.61 18.6 4.5 4.8 0.88 817 

KIT90-72 90 8.35 20.8 4.0 6.2 0.76 796 

KIT120-72 120 8.49 20.8 2.2 8.2 1.97 621 
       a Interplanar spacing calculated from Bragg’s Law 
       b Cubic parameter, a0=d211*√ℎ2 + 𝑙2 + 𝑘2 
       c  t = a0/2-dp 
       d Obtained from BJH desorption data 

 

4. CONCLUSION 

 
In this study, the combined effects of 

hydrothermal treatment temperature and aging 

time on the structural properties of ordered 

mesoporous KIT-6 material were investigated. 

Characterization results confirmed that the 

temperature and aging time are the two important 

parameters that effect the crystal and pore 

structure of the material. The experiments 

performed at 90oC revealed that aging time 

positively affect the formation of ordered 

mesoporous structure and regular pore structure 

occurs after 18 hours aging time. In addition, it 

was concluded that long hydrothermal treatment 

duration favors the pore enlargement. Highly 

uniform mesoporous KIT-6 sample having high 

crystallinity, narrow pore size distribution, high 

BET surface area (726 cm3/g) and high pore 

volume (1.5 cm3/g) was prepared at 120oC with 

an aging time of 24h. However, it was reported 

that 60°C is not a suitable temperature to obtain 

KIT-6 sample having good mesopore structure 

and the deterioration of uniform crystal structure 

was observed at 150oC. The experiments 

conducted at different aging times showed that at 

elevated temperatures long aging times negatively 

affect the structural properties of the mesoporous 

KIT-6 structure.  
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