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ABSTRACT 
 

This experimental study compares mechanical and microstructural study of brick 
and lime mortar samples taken from Chotti Nadi Bridge (constructed approximately 200 
years back during Phulkian Dynasty in Patiala, Punjab) with 21st century made bricks 
and cement mortar. The old and latest bricks are tested for their compressive strength, 
water absorption, and efflorescence tests. The Scanning Electron Microscopy (SEM), 
Energy Dispersive Spectroscopy (EDS), and X-ray Diffraction (XRD) tests are 
performed on the brick and mortar samples to evaluate their microstructural properties. 
The compressive strength of the older brick is around 3 times the latest brick. The SEM 
images confirm that the particles in older material are densely packed than the 21st 
century material samples. In addition, certain compounds like SiO2 and feldspar are in 
excess in older bricks, which enhanced their physical and chemical properties for better 
durability. The lime mortar shows the comparable strength after 200 years of usage as 
compared with the 21st century cement mortar. 

 
1. INTRODUCTION 

 

     Earlier, bricks and lime mortar were the only basic material used in various types 
of construction work. Forts, retaining walls, monuments, temples, etc. all are 
constructed using the brick and lime mortar. Bricks were made up of clay were well 
burnt, fine red color and have a plain surface so that it can be adapted to construct any 
type of structure. Various heritage structures are performing well in the society however 
frequently these structures require the rehabilitation. Lime mortar was widely used as 
the binding material in older construction. This material possesses excellent load 
bearing property which increases further with time. This increases the bond strength 
between the layers therefore up to some extent the old structures are capable of 
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bearing the lateral loadings. 
 
     Lime mortar was prepared are of 3 types as discussed below but before preparing, 
lime needs to be slacked for minimum 10-60days. The purpose of slaking is to hydrate 
and convert calcium oxide to calcium hydroxide. 

 
CaO + H2O  Ca(OH)2 

 
     The first type of lime mortar having lime, sand, and surkhi in a proportion of 1:2:1. 
Also, it contains some extra organic materials that act as admixtures in the lime mortar. 
These materials increase the strength, durability, shelf life and workability of the mortar. 
These are vilva leaf (Indian bael), resign of Commiphora wightii plant (Gugal), Jaggery 
(concentrated solution of sugar cane juice), san (powder form of jute ropes), water 
soaking fenugreek seeds (methi ka pani) etc. It gives the finished look to the wall. Any 
sort of designing, carving, and painting is done on this layer of plastering. It is the 
finishing layer of wall. The second type of mortar is prepared in the same proportion, 
but the fineness is lesser than the type first mortar. The amount of water is added by 
estimate such that the mortar gets stick to the wall without falling. This mortar is used in 
the brickwork and wall plastering as a first layer. The third type of mortar is having the 
same mix proportion but the fineness of the mortar is not as much as of first type mortar. 
The material used in this category mortar should be passed from 830-micron sieve. 
      
     It took 7-10 days for the lime mortar to achieve its initial setting. Lime mortar used 
earlier was one of the best binding materials. It took around 6 months to prepare a 
mortar. There are so many steps involved in the preparation of mortar. The preparation 
of cement mortar is easy as compared to the lime mortar. The main components of the 
mix are cement, sand, and water. Cement mortar can be prepared according to the 
requirement within a few hours. There are so many admixtures widely available in the 
market to alter the properties of the cement mortar according to the requirement such 
as setting time, rapid hardening and waterproofing, etc. 
      
     The samples for the research work comprises of 18th century brick and lime 
mortar and 21st century brick and cement mortar. 18th century samples are taken from 
the Chotti Nadi bridge located in Patiala, Punjab, India. The bridge was built 
approximately in 18th century during the period of Maharaja Rajinder Singh of Patiala. 
The bridge is still in very good condition. There were no signs of failure in it but due to 
the growing population and traffic, the bridge is short of dimensions. That’s why the 
structure is demolished by the respective authority and a new four-lane bridge at the 
same level has been constructed. The samples of old brick and lime mortar were taken 
from the site and are analyzed for the physical and chemical properties. The latest 
sample of brick is taken from the brick manufacturing plant and cement mortar is 
designed to analyze in the same pattern to compare their properties. 
 
 

https://en.wikipedia.org/wiki/Commiphora_wightii
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(a) Map of 1922 (b) Google map view of 2019 
Fig. 1 Maps showing the location of bridge in 1922 and in 2019 

 
 
     The Qila (Fort of Patiala) shown in the map of 1922 is the same as shown in the 
Qila Mubarak shown in latest Google map view (see Fig. 1(b)). The fort was built in 
1763 as mud fortress by Baba Ala Singh (the founder of Patiala). Later on, it was 
reconstructed using burnt brick by Maharaja Amar Singh and named as Qila Androon. 
The fort has similar kind of brickwork and material as found in the Chotti Nadi Bridge. It 
states that the 18th century brick sample and lime mortar were even older materials 
which were used for construction even 300 years ago. 

   
2. MATERIAL 

 
Materials comprises of brick and mortar samples. Bricks are of 18th century and 

21st century, whereas mortar sample are lime mortar cement mortar. 
   

     2.1 18th century brick  
     18th century brick has dimensions varies as 24-25 cm in length, 12-13 cm in 
breadth and 5.5-6 cm in depth. The surface of the brick is plain and edges are sharp. 
There is no frog on the brick as generally found in the today’s brick. It weighs nearly 3-
3.5 kg. Fig. 2 shows the 18th century brick sample.  

 

 

Fig. 2 18th century brick sample taken from Chotti nadi bridge 
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     2.2 21st century brick 
     Brick of size varies as 22-22.5 cm in length, 10-11 cm in breadth and 7-7.5 cm in 
depth but according to the Indian standard code 1077(1992) the standard size of the 
brick should be 190 X 90 X 90 mm. The major difference in brick is frog on the top face. 
The frog dimensions are as 16 cm in length, 5 cm in width and depth of 2 cm. The 
major purpose of the frog is better bonding of mortar with brick. The cement mortar gets 
entrap in the frog providing greater strength to the structure. Fig. 3 shows the sample of 
21st century brick. 

 

 

Fig. 3 21st century brick sample taken from the manufacturer 
       
 
     2.3 Lime mortar 
     Lime mortar is the only binding material manly used in the earlier age for 
construction purpose. The ancient techniques of preparing lime mortar are still used to 
restore the old structures like forts and monuments these days. The main components 
of the mortar were lime, sand, and surkhi (red powder form of brick) mixed together 
using water. Fig. 4 shows the lime mortar collected from the site. 
 

 

Fig. 4 Lime mortar sample from Chotti nadi bridge 
 

 

     2.4 Cement mortar 
     Cement mortar is leading binding material globally used for various construction 
purposes. Construction of roads, buildings, dams, canals, etc. It’s widely available and 
can be prepared very easily as compared to the lime mortar. The cement mortar used 
for the analysis is designed as cement to sand ratio of 1:3. Fineness modulus of sand 
used in the sample is 3.34. The water cement ratio is 0.45. Fig. 5 shows the cement 
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mortar sample used to compare with the lime.   
 

  

(a) Cement cube casted in lab (b) After curing of 14 days 
Fig. 5 Cement mortar cube casted in situ 

 
 

3. PHYSICAL ANALYSIS OF BRICK SAMPLES 
 

Physical analysis of brick analyzes the properties of sample by viewing and 
conducting some physicals tests as mentioned below.   
 
     3.1 Visuals analysis of brick samples   
     When brick samples cut from center, it is found that there are a lot of cracks which 
is spreading from center to lower half of the brick (shown with the red arrows) in 21st 
century brick, while there are no such cracks in the 18th century brick (Fig. 6(a)-(b)). 
The reason is the improper burning and presence of elements like alumina, silica, and 
magnesia in excess in 21st century brick. Holes in the 18th century brick (white box) 
showing that the molding in the earlier period is not done properly as they do not have 
solid metal molds at that time. But these days, metal molds are widely available to give 
the perfect shape to the brick which is the most desirable. These holes make the brick 
more porous. The brownish red color of 21st century brick shows the perfect amount of 
oxides of iron are present in the brick. While the 18th century brick is having creamy 
orange color showing the lesser amount of oxides of iron in the brick. Oxides of iron 
impart reddish brown color, it does not have much effect on the physical properties of 
bricks. A small amount of magnesium imparts a yellow color to the brick. The black 
arrow pointing the yellow spots on the brick samples represents the presence of 
magnesium. The 21st century brick, having more amount of magnesium as compared to 
the 18th century brick. Excess of magnesium decreases the shrinkage and leads to the 
decay of the brick. 21st century brick contains some unwanted particles like pebbles 
which are not at all desirable in the brick. Pebbles can cause irregular shape and 
decreases the strength of brick. 
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(a) 21st century brick (b) 18th century brick 
Fig. 6 Visuals of brick sample after center cut 

 
 
     A sound test is conducted by hitting two bricks together to understand the quality 
of brick. A clear and crisp ringing sound is produced by a well-burnt brick while a 
blurred slow sound is produced by poorly burned brick. The brick should not break 
while striking. 18th century brick comes ahead from 21st century brick as when 18th 
century bricks are stuck together; it produced a very crisp sound. On scratching with 
nails the 18th brick sample does not left with any impressions while in case of 21st 
century brick, there is some sort of powder stuff gets stick with nails of fingers leaving 
behind a small impression. This reveals the good burning techniques of the 18th century 
brick material. 

  
     3.2 Compression tests  
     The compressive test is conducted for the 18th century and 21st century brick 
samples. The compression test is conducted according to the Indian Standard code 
3945 (1992) with Aimil Compression Testing Machine of capacity 5000KN. The 21st 
century brick is having a frog on it. The frog was filled with the mortar with cement to 
sand ratio is 1:3 and water cement ratio is 0.45.  

 

 

Fig. 7 Frog of 21st century brick is filled with cement mortar  
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Compressive strength test = 
Maximum  load  at  failure  in  N

Average  area  of  bed  face  in  mm 2                  (1) 

 
The compression test was conducted on the 21st century brick sample as shown 

in Fig. 7. Table-1, show the geometrical details of the 21st century brick and their 
corresponding compressive strength. The average compressive strength of the brick is 
10.27 N/ mm2. Fig. 8 shows the failure pattern of 21st century brick under compressive 
loading. 
 
 
 
Table 1 Compressive strength of 21st century brick 

Dimensions (mm) 
L X B X H 

Maximum loa
dat failure (N)
 P 

Area of bed face 
(mm2) A = L X B 

Compressive stre
ngth  (N/ mm2) 

P/A 

225 X 110 X 74 196200 24750 07.93 

224 X 112 X 76 265200 25088 10.57 

222 X 108 X 76 294800 23976 12.30 
 

 

 

 

Fig. 8 Compression testing of 21st century brick 
 

 

 

     The average compressive strength of 18th century brick comes to be 28.76 N/mm2 
whereas for 21st century brick it comes to be 10.27 N/mm2. The 18th century brick has 
2.8 times more compressive strength than 21st century brick and this is because of the 
size, type of material and manufacturing techniques of the 18th century brick material. 
Fig. 9 shows the cracking pattern of the 18th century brick subjected to the compression. 
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Table 2 Compressive strength of 3 samples of 18th century brick 

Dimensions   
(mm) 
L X B X H 

Maximum load 
at failure (N) P 

Area of bed face 
(mm2) 
A = L X B 

Compressive      
strength(N/ mm2) 

P/A 

250 X 123 X 59 822800 30750 26.76 

243 X 122 X 55 887000 29646 29.91 

256 X 128 X 62 970600 32768 29.62 

 
 
 
     3.1 Efflorescence Test 
     Efflorescence is the movement of salts to the surface of a brick material, where it 
forms a coating. The process involves the dissolving of an internally mixed salt in the 
brick sample. The water, with the salt now held in brick, comes to the surface after it 
evaporates, leaving behind a coating of the salt on the brick surface. The efflorescence 
test is conducted according to the Indian Standard code 3495(1992). The results are 
similar for both the bricks. No efflorescence observed on the bricks. The major 
difference observed in the bricks during the test is the amount of water rise in the bricks. 
The 18th century brick absorbs the water up to its half body as shown in Fig. 10 a-b. 
whereas, 21st century brick absorbs the water from its foot to the top, which means it 
completely get saturated during the test. With this, it can be said that the amount of 
capillary action of water is higher in the 21st century brick. Whenever 21st century brick 
comes in contact with the water or any sort of chemical, there are higher chances of the 
reaction of liquid with the 21st century brick rather with the 18th century brick. The 18th 
century brick does not seem to be much capable of capillary action which is the 
desirable thing as it does not easily react with any sort of liquid.   
 

 

Fig. 9 Compression testing of 18th century brick 

https://en.wikipedia.org/wiki/Salt_(chemistry)
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(a) Old brick before test (b) Old brick after test 

  

(c) New brick before test (d) New brick after test 
Fig. 10 Efflorescence test results 

 
 
     3.2 Water Absorption Test  
     This test is conducted according to the IS code 3495 (1992). The 18th and 21st 
century bricks are immersed in water for 24 hours. The soaked weight of the brick after 
24 hours is noted and then the samples put in an oven for 24 hours at 110°C for drying. 
After 24 hours the weight in a dry state is measured. The detail calculation is shown in 
Table 3. Fig. 11 shows the state of brick after immersion of 24 hours in the water tank. 
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Fig. 11 Brick samples are immersed in the water tub for 24H 
 

Table 3 Water absorbed by brick after 24 hours 

Sample Dimensions 
(cm) 
L X B X H 

Volume 
 (cm3) 

Mass after w
ater absorpti
on (g)  M2 

Mass aft
er  dryin
g(g) M1 

%age of wat
er absorption 
(M2-M1/M1) 

18th centu
ry brick 

25X12.4X5.9 1829 3780 3370 12.166% 

21st centu
ry brick 

22.4X11X7.5 1848 3660 3240 12.960% 

 

 

     The water absorption results are almost similar for both the bricks. The 18th 
century brick absorbed 12.166 percent of water by its own mass and 21st century brick 
absorbed 12.960 percent of water by its own mass. According to the Indian standard 
code 1077(1992), it is desired that the water absorbing capacity of brick should be less 
than 20 percent by their own mass.    
 

4. CHEMICAL AND MICROSTRUCTURAL ANALYSIS OF SAMPLES 
   

     The chemical analysis comprises the study of microstructural properties of the 
brick and lime mortar using Scanning electron microscopy, Energy dispersive 
spectroscopy, and X-ray diffraction.   

 
     4.1 Scanning Electron Microscopy analysis of brick material 
     SEM images at 500X zoom for the 18th century brick sample is having a more 
dense structure. There are lot of cracks and holes in the 21st century brick. 18th century 
brick is evenly packed with no sign of cracks and holes. 18th century brick even after 
servicing for 200 years (approx) shows an even and compact surface as shown in Fig. 
12. Images show that the 18th century brick is dense and finely packed like corals, the 
reason for their high compressive strength. When load will be applied on the 18th 
century brick, these densely packed particles will absorb that force providing greater 
strength to the material. Whereas the 21st century brick was having holes and cracks 
will not be able to support each other in case of compressive forces. The microstructure 
of 18th century brick is like an interlocking form in which every particle is locked with 
each other. 

21st 
century 
brick 18th century 

brick 
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(a) 18th century brick sample (b) 21st century brick sample 
Fig. 12 SEM images of brick samples at 500X zoom 

 

 
     There are tiny pores on the surface, which ensures the required porosity of the 
material for water absorption and other chemical reactions. The particles in the 18th 
century brick are arranged in a locked position providing greater strength and stability. 
The crack line as shown in Fig. 12 (b) is much clearer in Fig. 13 (b) and the surface 
conditions can be better analyzed. Despite of having pores and cracks on the surface, 
21st century brick showing dense surface is highly nonporous (few pores) at rest of the 
surface. Unlike the 18th century material which is having a dense structure with high 
porosity.    

 

  

(a) 18th century brick sample (b) 21st century brick sample 
Fig. 13 SEM images of brick of samples at 1500X zoom 

 

 

     Analyzing the brick samples at a magnification of 3000X shown in Fig. 13, shows 
that each particle is connected to each other in the 21st century brick as compared to 
the 18th century brick. Fig. 13(a) reveals that the surface topography of the 18th century 
material is still like a random arrangement of particles forming an interlocking structure 
with the uncountable number of tiny pores in it.  
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(a) 18th century brick sample (b) 21st century brick sample 
Fig. 14 SEM images of brick samples at 3000X zoom 

 

 

     4.2 Scanning electron microscopy analysis of mortar samples 
     Fig. 15-17 show the SEM images of the lime and cement mortar at a 
magnification of 500X, 1500X and 3000X zoom. It can be analyzed with these images 
that the particle fineness is more in cement mortar as compared to the lime mortar. It 
shows the crystal form of the structure of cement mortar sample while the lime mortar is 
having a highly dense and non-crystalline structure. There are some holes in the SEM 
images of cement mortar as shown in Fig. 16 b and 17 b. While there are no such holes 
in the SEM images of lime mortar sample. 
  
 

  

(a) Lime mortar sample (b) Cement mortar sample 

Fig. 15 SEM images of mortar samples at 500X zoom 
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(a) Lime mortar sample (b) Cement mortar sample 
Fig. 16 SEM images of mortar samples at 1500X zoom 

 

 

  

(a) Lime mortar sample (b) Cement mortar sample 
Fig. 17 SEM images of mortar samples at 3000X zoom 

 
 
     4.3 Energy Dispersive Spectroscopy of brick samples  
     It is to compare the chemical composition of various compounds in a sample. 
Below are the spectrums of each sample showing the presence of different types of a 
chemical compound in them.  

 
     Presence of elements like Alumina, Silica, Lime, Oxides of iron, Magnesia, etc. 
has a huge impact on physical and chemical properties of the brick. Materials like 
alkalis, iron pyrite, organic matter, pebbles, etc. are not at all desirable in the brick. 
Alkalis lower the fusion temperature making the deformed and twisted in shape. Alkalis 
absorb the water and get crystallized. On drying, moisture evaporates leaving behind a 
white deposit on the brick surface cause efflorescence. Pebbles creates hindrance in 
the molding of brick and causes irregularities in the brick and lowers the strength. Iron 
pyrite can decompose, oxidizes the brick resulting in the breach in brick.   
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     Presence of alumina improves the water absorbing capacity and renders the clay 
plasticity. A brick must have 20-30 percent alumina in it. Excess of it can cause 
shrinkage and warping in the brick during the drying and burning process. A good brick 
must contain 50-60 percent of silica. It prevents cracks, shrinkage, and warping in the 
brick. It also affects the durability of the brick. Excess of silica can cause the brick to be 
brittle and weak on burning. Lime is another compound which is desirable in the bricks 
up to 2-5 percent only. Lime helps in reducing the shrinkage. It causes silica to melt 
during burning and thus help in better bonding of the material. Oxides of iron impart a 
reddish brown color to the brick which is also an indication of well-burnt brick. 5-6 
percent of oxides of iron are desirable in the brick. It is responsible for the strength and 
hardness of the brick. Yellow color in the brick material is due to the presence of 
magnesia in the bricks. Magnesia causes the brick to become softer. Excess of 
magnesia more than even 1 percent can decay the brick. 
 
     4.3.1 Energy Dispersive Spectroscopy of 21st century brick sample  
     Table 4 showing EDS data of the 21st century brick sample, it was found that the 
amount of silica in the brick is 20.6% by weight which is higher than any other 
compound in the sample, alumina with 8.72 % by weight. Other elements like iron, 
alkalis, magnesium, and calcium are present in very small quantity.  

 

 

 
 

Fig. 18 21st century brick sample spectrum 1 
 

 

Table 4 Percentage of elements present in 21st century brick sample 

Elements O Si Al Fe K Mg Na Ca 

Weight% 62.20 20.6 8.72 3.15 1.87 1.40 1.16 0.91 

Atomic% 75.07 
14.1

6 
6.24 1.09 0.92 1.11 0.97 0.44 

 
 

     Presence of silica in good amount prevents cracking, shrinkage, and warping in 
the raw brick. Silica has a great effect on the durability of the sample. Alumina is 8.72%, 
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which imparts the plasticity to the brick. All other compounds are present in a very small 
amount as compared to silica and alumina. 
 
     4.3.2 Energy Dispersive Spectroscopy of 18th century brick sample  
     Energy Dispersive Spectroscopy (EDS) analysis of 18th century brick as shown in 
Fig. 18 has a very different pattern of compounds in it. The amount of silica is 
significantly high with 34.27% by weight after that followed by alumina with 4.43% by 
weight. The percentage of sodium and magnesium is lower with 0.61% and 0.23% in 
the 18th century brick sample.   

 

 

 
 

Fig. 19 EDS of 18th century brick sample 
 

 

Table 5 Percentage of elements present in 18th century brick sample 

Elements O Si Al K Fe Na Mg 

Weight% 58.07 34.27 4.43 1.39 1.01 0.61 0.23 

Atomic% 71.12 23.91 3.22 0.70 0.35 0.52 0.19 
 

 

     4.4 Energy Dispersive Spectroscopy of cement mortar 
     The sample used is the high strength mortar having cement sand ratio of 1:3 and 
cement water ratio is 0.45. The main component of the cement mortar are calcareous 
(calcium carbonate), argillaceous (clay). Other compounds like alumina, iron oxide, 
magnesia, sulfates, etc. are present in minor proportions.  All these are burnt at very 
high temperature to obtain cement. It can be observed that the amount of silica is 20.03% 
and Alumina is 15.3%. Silica is responsible for the strength of the cement. More the 
silica more is the strength but it also increases setting time of cement mortar. So silica 
is kept 18-25% to balance the properties. Alumina is responsible for the quick setting of 
the cement, more is the alumina quickly the cement will set but results in the poor 
strength. So alumina is kept 3-8% in the cement mortar sample. 
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Fig. 20 EDS of cement mortar sample 
 

 

Table 6 Percentage of elements present in cement mortar sample 

Elements O Na Mg Al Si K Ca Fe 

Weight% 54.61 0.31 0.76 15.30 20.03 7.23 0.51 1.24 

Atomic% 68.84 0.27 0.63 11.44 14.39 3.73 0.26 0.45 

 
 
     4.5 Energy Dispersive Spectroscopy of lime mortar 
     Silica is the compound with the highest composition of 18.65% by weight. The 
thing which is required to observe is that there is a carbon present in the sample with 
7.54% by weight. The presence of carbon is due to the addition of organic material like 
pulses, jaggery, vilva leaf, fenugreek seeds, etc. Calcium is also present in a significant 
amount of 7.21% by weight. Calcium present in the form of lime is the most important 
component of the lime mortar. 
 
 
Table 7 Percentage of elements present in lime mortar sample 

Elements C O Na Mg Al Si Cl K Ca Fe 

Weight% 7.54 53.35 1.40 2.75 5.89 18.65 0.22 1.42 7.21 1.57 

Atomic% 11.91 63.29 1.16 2.15 4.14 12.61 0.12 0.69 3.41 0.53 
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Fig. 21 EDS of lime mortar sample 
 

 

 
     4.6 X-ray Diffraction(Xrd) 
     X-ray diffraction is used to identify the crystalline structure and unit cell 
information of the sample. The results are discussed below for cement mortar sample 
(CMS), Lime mortar sample (LMS), 21st century brick sample (NBS) and 18th century 
brick sample (OBS). The majority of the compound in CMS is silicon oxide afterward, 
magnesium, calcium carbonate, and potassium sulfate peaks are shown. LMS sample 
shows the silicon oxide, sodium aluminum silicate, and calcium carbonate. The sample 
NBS shows the sodium aluminium silicate, silicon oxide, and iron oxide. The OBS 
shows of silicon oxide, magnesium aluminium silicate, and calcium sodium aluminium 
silicate. 
 
 

 

Fig. 22 X-ray diffraction analysis graph of four samples 
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5. CONCLUSIONS 
 
The present study is conducted on brick and mortar samples. Based on the 

physical and microstructural test the following conclusion is drawn.  
 
The visual analysis shows that there are no cracks and shrinkage in the 18th century 
brick whereas the 21st century brick is having cracks as well as unwanted particles like 
pebbles in it. The compressive strength of the 21st century brick is 10.27 N/mm2 and for 
18th century brick it is 28.76 N/mm2 which is approximately three times the compressive 
strength of the 21st century brick.  
There is no efflorescence shown by both of the brick samples but the capillary action 
shown by both the bricks is different. 18th century brick absorbs the water up to it half of 
the length while 21st century brick absorbs the water up to the full length. The results of 
water absorption test for both the bricks are quite similar.  
The microstructural analysis using SEM shown the 18th century brick is having an 
interlocking structure like corals and have a uniform porous structure throughout. It is 
the reason behind its high compressive strength and low capillary action shown during 
efflorescence test. While in 21st century brick there are cracks and non-uniform pores 
observed on the surface. EDS of 18th century brick sample is having a maximum 
amount of silica than any other sample. Carbon is spotted only in lime mortar sample 
because of the addition of organic material in it. Rest all other elements are aluminium, 
calcium, magnesium, sodium, potassium, and iron are present in comparable 
proportions. X-ray diffraction of the samples gives the position of the compounds in the 
material. The silicon oxide is the basic compound present in every material with the 
highest number of peaks except in 21st century brick.  
Lime mortar is very good for making designs on the wall while plastering which is not 
an easy task while working with cement mortar. The mortar lime can be reused while 
cement mortar can never be reused. Soak the lime mortar for few days in water and it 
can be reusable. The SEM images show that the cement mortar is a crystallized 
structure whereas the lime mortar is getting highly dense. 
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