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Abstract  The presented research work deals with the behavioral change (appearance, immersion and seam strength) of a 
fabric due to use of different types of dry cleaning solvents. In this research work three types of dry cleaning solvents were 
used i.e Perchloroethylene, Petrol and Kerosene. During this research different types of dirt (oil, grease, ink, soil and 
perspiration) were applied on the fabric surface and dry cleaned with different dry cleaning solvents. Some tests were 
conducted to compare the change in physical properties of dry cleaned fabrics. From this work a trend was observed that 
Perchloroethylene removed most dust and dirt particles from the surface of the fabric than Petrol and Kerosene during dry 
cleaning. In addition to that, Perchloroethylene did not affect fabric surface finish, that’s why appearance of fabric dry 
cleaned with Perchloroethylene was better and seam strength of the fabric was also greater than fabric dry cleaned with other 
two dry cleaning solvents.  
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1. Introduction 
Dry cleaning is a process to remove grease, oil, dirt from 

garments or fabrics by treating them in an organic solvent, as 
distinct from aqueous liquors. Examples of suitable solvents 
are Tetracholoethylene (Perchloroethylene), white spirit or 
alternative hydrocarbons [1]. The process of dry cleaning 
uses solvent to remove soils and stains from fabric. The term 
"dry cleaning" is misleading. The cleaning is done with a 
liquid but the solvent contains little or no water and does not 
penetrate the fibers like water does in a washer [2]. Dry 
cleaning Technology consists of several steps to clean the 
fabric staining. Steps of dry cleaning technology is almost 
same for all types of solvents which are used during dry 
cleaning process. The steps of dry cleaning are: i) Load 
garment in the machine ii) Cleaning cycle iii) Centrifuge iv) 
Per–heating cycle v) Dry cleaning cycle vi) Cooling cycle vii) 
Solvent recovery [3]. 

Leppin, Betty. March (1992) explained about the types of 
stains and soiling present in Museum Textile, how the 
textile is made and what it is made from and what condition 
should be considered for Dry Cleaning of the textile [11]. 
Mohr, Thomas K. G. (2001) mentioned about different 
types of dry cleaning chemicals which are really necessary  
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for dry cleaning [12]. 
Chemicals used in dry cleaning operations can be grouped 

into different categories: Dry cleaning Solvents {camphor oil, 
benzene, kerosene, white gasoline, petroleum solvents 
(primarily petroleum naphtha blends), carbon tetrachloride, 
perchloroethylene, trichloroethylene, 1,1,1-trichloroethane 
and liquid carbon dioxide}, other chemicals used in the dry 
cleaning machine (Detergents, Sizing, optical brighteners, 
bactericides, fabric, conditioners and anti-static/anti-lint 
agents), Pre-cleaning/Spotting Agents, Garment Treatment 
Chemicals [4]. 

Seam strength & appearance tests were carried out on dry 
cleaned sample to check the change in physical properties of 
tested sample. Abrasion is one aspect of wear & is the 
rubbing away of the component fibers & yarns of the fabric. 
Crocking is a transfer of color from the surface of a colored 
fabric to an adjacent area of the same fabric or to another 
surface principally by rubbing action. Crock meter is an 
apparatus for evaluating the color fastness to rubbing or 
crocking of dyed or printed textiles [1].  

The main object of this paper is to compare the effects of 
different solvents on physical properties of tested fabric and 
to find out the best dry cleaning solvent. In case of each 
solvent, few tests (Immersion Test, Appearance Test, 
Abrasion Test, Seam Strength and Crocking Test) were 
carried out. Then the test results for each type of physically 
tested sample for each type of dry cleaning solvent was 
compared with the untreated fabric. 

Property assessment of fabric after dry cleaning are a) 
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Appearance of fabric dry cleaned with perchloroethylene 
was better than the fabric dry cleaned with other two dry 
cleaning solvents as perchloroethylene removed most 
amount of surface finish along with dirt so that immersion 
time of fabric dry cleaned with perchloroethylene was lowest 
and as Kerosene removed lowest amount of dirt and surface 
finish so that immersion time of kerosene was higher than 
fabric dry cleaned with perchloroethylene and Petrol but 
lower than untreated fabric, b) seam strength of the fabric dry 
cleaned with perchloroethylene was lower than fabric dry 
cleaned with other two solvents that’s why the seam strength 
was higher than fabric dry cleaned with Kerosene and Petrol, 
c) as most of the surface finish was removed during dry 
cleaning with perchloroethylene, so fibres of the fabric faced 
severe damage during abrasion test and so mass loss was 
higher than fabric dry cleaned with other two solvents.  

2. Materials and Methods 
2.1. Materials and Reagents 

In this research work 2/1 twill (Z-twill) 100% cotton 
fabric was used collected from textile factory. Grey Scale, 
Counting Glass, GSM Cutter, Electronic Balance, Abrasion 
Sample Cutter, Titan Universal Strength Tester, Martindale 
Abrasion  Tester, Rubbing Fastness Tester were also used. 
The Dry cleaning solvents like as Perchloroethylene, Petrol, 
and Kerosene were taken as reagent.  

2.2. Analytical Procedure 

At first the spots on the fabric were treated with hot water, 
then compressed air was applied on the spot to dry the fabric. 
After that “Turgo Oil” was applied onto the spots and 
slightly rubbed. As a result the fabric spots were removed. 
Then the fabrics were placed in the washer basket where 
solvent and detergent along with the motion of the machine 
carried out the initial washing process. The solvent travelled 
in a cycle through the washing basket into the filter-where 
much of the dirt it had collected was removed- and back into 
the washer, where the fabrics were rinsed. A portion of the 
solvent was drained off after it passed through the filter. This 
solvent entered the distilling unit, where it was completely 
purified. This was done by heating the solvent until it 
vaporized. The vapour was then run over cold pipes to lower 
its temperature rapidly and returned it to a liquid state. After 
distilling, the solvent again entered the washing cycle. By 
this means the total amount of solvent in the machine was 
kept at an acceptable level of purity for a long time. At the 
end of the washing-rinsing period, the flow of solvent was 
automatically shut off. After extraction, any remaining 
solvent was reclaimed during the drying process. This was 
done by tumbling the garments in a stream of warm air that 
vaporized the solvent. The solvent-landed air was passed 
over a cooling coil, condensed into liquid solvent, and 
returned to the storage tank for reuse. The length of the 

drying cycle depended on the setting of the temperature on 
the thermostat. Until the temperature setting was reached, the 
drying cycle continued (for white color 45 minutes, for 
cream color 35 minutes and for other light colors25-30 
minutes). The temperature used for white color 80°C, for 
cream color 60°C and for other light colors 40°C. Once the 
desired temperature was reached and the bulk of the solvent 
reclaimed, the clothes were treated with a stream of fresh air. 
This portion of the dry-cleaning process was the deodorizing 
cycle that strips away any remaining odour or solvent vapour 
that may still be left in the clothes. Then the fabrics were 
taken out from the machine and then ironed to restore the 
shape and appearance of the fabric. Finally, the fabrics were 
packed.  

2.3. Appearance Test 

At first a piece of untreated fabric was separated. Then the 
samples which were treated with Oil, Grease, Ink, Soil and 
Perspiration before dry cleaning were compared with the 
untreated sample to find out the visual changes on the fabric 
surface after dry cleaning and finally the results were 
tabulated.   

2.4. Immersion Test 

At first 4 samples of size 1cm2 were cut from the untreated 
fabric and then each of the samples immersion time into the 
water was recorded with the help of stop watch and tabulated. 
Then the same procedure was repeated for oil, grease, ink, 
soil and perspiration treated samples which were dry cleaned 
with three different solvents.  

2.5. Seam Strength Test 

At first untreated fabric was cut into a size of 7 inch length 
and 4 inch width. Then superimposed seam was prepared 
with a seam allowance of 0.6cm. After that the sewn sample 
was set between the clamps of the machine as the sewn part 
remain at the middle of the two clamps. Then the sample was 
locked between the two clamps. Then the amount of force to 
break down the seam was taken from the reading of the scale. 
The process was repeated 3 times more for untreated fabric. 
The same procedure was done with the fabrics which were 
treated with oil, grease, ink, soil and perspiration before dry 
cleaning with three different solvents. 

2.6. Abrasion and Rubbing Test Measurement 

Abrasion test of the fabric was carried out with test 
method of ISO 12947-3 (Mass loss) where Martindale 
Abrasion Tester was used. Determination of Rubbing 
Fastness for both dry and wet condition was conducted by 
ISO 105-X12 and here crock meter was used.  

3. Results 
Different test results are summarized below sequentially. 
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Table 1.  Comparison of Appearance among different agents 

No. of Obs. 
Shade Change of 

Perchloroethylene 
Treated Sample 

Shade Change of Petrol 
Treated Sample 

Shade Change of 
Kerosene Treated 

Sample 

In Case of Oil    
01. Slight Moderate High 
02. Slight Moderate High 
03. Slight Moderate High 

In Case of Grease    
01. Slight Moderate High 
02. Slight Moderate High 
03. Slight Moderate High 

In Case of Ink    
01. Slight Moderate High 
02. Slight Moderate High 
03. Slight Moderate High 

In Case of Soil    
01. Slight Moderate High 
02. Slight Moderate High 
03. Slight Moderate High 

In Case of Perspiration    
01. Slight Moderate High 
02. Slight Moderate High 
03. Slight Moderate High 

Table 2.  Comparison of Immersion Time among different agents 

No. of Obs. Time Taken by 
Untreated Sample 

Time Taken by 
Perchloroethylene 
Treated Sample 

Time Taken by 
Petrol Treated 

Sample 

Time Taken by 
Kerosene Treated 

Sample 
In Case of Oil     

01. 280 49 80 176 
02. 287 48 77 158 
03. 291 44 82 163 

Average(sec) 286 47 79.66 165.66 
In Case of Grease     

01. 280 55 166 227 
02. 287 50 173 238 
03. 291 57 169 230 

Average(sec) 286 54 169.33 231.66 
In Case of Ink     

01. 280 47 89 177 
02. 287 44 95 176 
03. 291 43 107 184 

Average(sec) 280 39 102 187 
In Case of Soil     

01. 280 55 145 195 
02. 287 57 132 203 
03. 291 46 151 205 

Average(sec) 286 52.66 142.66 201 
In Case of Perspiration     

01. 280 33 75 218 
02. 287 21 65 212 
03. 291 27 68 210 

Average(sec) 286 27 69.33 213.33 
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Table 3.  Comparison of Seam Strength among different agents 

No. of Obs. 
Seam Strength of 
Original Sample 

(in Kg) 

Seam Strength of 
Perchloroethylene 
Treated Sample    

(in Kg) 

Seam Strength of 
Petrol Treated 
Sample (in Kg) 

Seam Strength of 
Kerosene Treated 

Sample (in Kg) 

In Case of Oil     

01. 22 23.5 12 20 

02. 24 22 14 22 

03. 25 19 14 19 

Average 23.66 21.5 13.33 20.33 

In Case of Grease     

01. 22 24 19 18 

02. 24 26 18 20 

03. 25 21 14 23 

Average 23.66 23.66 17 20.33 

In Case of Ink     

01. 22 
24 
25 

25 
22 
24 

14 
16 
14 

17 
16 
15 

02. 

03. 

Average 23.66 23.67 14.66 16 

In Case of Soil     

01. 22 
24 
25 

23 
22 

22.5 

22 
20 
18 

20 
18 
20 

02. 

03. 

Average 23.67 22.5 20 19.33 

In Case of 
Perspiration     

01. 
02. 
03. 

22 
24 
25 

20 
22 
22 

14 
14 
12 

16 
15 
16 

Average 23.67 21.33 13.33 15.67 

Table 4.  Comparison of Average Mass Loss of Different Dry Cleaning Solvent Treated Fabric 

No. of Cycles 
Average Mass Loss of 

Perchloroethylene 
Treated Fabric 

Average Mass Loss of 
Petrol Treated Fabric 

Average Mass Loss of 
Kerosene Treated Fabric 

In Case of 100 cycles 0.001236 0.000826 0.00123 

In Case of 250 cycles 0.001352 0.001692 0.00308 

In Case of 500 cycles 0.002064 0.002418 0.00438 

In Case of 750 cycles 0.002418 0.003074 0.00556 

In Case of 1000 cycles 0.003944 0.00672 0.00672 

 

From the diagram of Comparison of Shade Change, it is 
seen that after removing oil, grease, ink and soil from the 
surface of the fabric the shade of the percholoethylene 
treated fabric changed slightly but for petrol and kerosene 
treated fabric the change in shades of the fabric were 
moderate and high respectively. It might be due to the fact 
that percholoethylene is a volatile compound, and as a result 
it caused almost no staining on the fabric surface, whereas 
petrol and kerosene affected the appearance of the fabric. But 
for kerosene the result was severe. Therefore, for a particular 

dry cleaned fabric, the Appearance or Shade Change (high to 
low) sequence is as like: Kerosene Treated (High) > Petrol 
Treated > Perchloroethylene Treated (Low). 

From the diagram of Comparison of Immersion Time, it is 
seen that after removing oil, grease, ink and soil from the 
surface of the fabric the immersion time of the fabric dry 
cleaned with Kerosene is higher than fabric dry cleaned with 
perchloroethylene and Petrol; but lower than Untreated 
Fabric as Kerosene removed the lowest amount of dust 
particle from the surface of the fabric. As perchloroethylene 
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removed highest amount of the dirt particles from the surface 
of the fabric so that the immersion time of the fabric dry 
cleaned with perchloroethylene was the lowest. As least 
amount of dirt was removed from the surface of the fabric 
during dry cleaning with petrol than dry cleaning with 
perchloroethylene, so that the immersion time of the fabric 
dry cleaned with petrol was higher than fabric dry cleaned 
with perchloroethylene. Therefore, for a particular dry 
cleaned fabric, the Immersion Time (high to low) sequence is 
as like: Untreated (High) > Kerosene Treated > Petrol 
Treated> Perchloroethylene Treated (Low). 

From the diagram of Comparison of Seam Strength, it is 
seen that after removing oil, grease, ink and soil from the 
surface of the fabric the seam strength of perchloroethylene 

treated fabric is slightly lower than original fabric but higher 
than petrol and kerosene treated fabric. Difference in seam 
strength occurred due to seam slippage variation. As 
perchloroethylene removed most amount of dirt from the 
surface of the fabric so that seam slippage was lower than the 
fabric dry cleaned with petrol and kerosene. As lower 
amount of dirt was removed from the surface of the fabric 
during dry cleaning with petrol than kerosene so that the 
seam slippage of fabric dry cleaned with petrol was higher 
than fabric dry cleaned with Kerosene. So for a particular dry 
cleaned fabric the seam strength sequence (from high to low) 
is as like: Original (High)> Perchloroethylene Treated > 
Petrol Treated > Kerosene Treated (Low). 

 

Figure 1.  Comparison of Shade Change (Appearance) of Fabric Dry Cleaned with Different Dry Cleaning Solvents 

 

Figure 2.  Comparison of Immersion Time among different solvents 
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Figure 3.  Comparison of Seam Strength among different solvents 

 

Figure 4.  Comparison of Average Mass Loss Fabric Treated with Different Dry Cleaning Solvents 

From the diagram of Comparison of Average Mass Loss 
of fabric stained with oil, grease, ink, soil & perspiration it is 
seen that after using percholoroethylene, petrol and kerosene 
as dry cleaning solvents, perchloroethylene removed highest 
amount of dirt from fabric surface. During abrasion test, we 
found out that the average mass loss of the fabric dry cleaned 
with perchloroethylene was lower than fabric dry cleaned 
with petrol and kerosene. It might be due to the fact that, 
during dry cleaning perchloroethylene damaged the fabric 
surface to the least extent, whereas the damage of the fabric 
surface during dry cleaning with kerosene was severe and the 

damaged caused by petrol on the fabric surface was in 
between these two solvents. So for a particular dry cleaned 
fabric the average mass loss sequence (from high to low) is 
as like: Kerosene Treated (High) > Petrol Treated > 
Perchloroethylene Treated (Low). 

4. Conclusions 

The research work on dry cleaning of a fabric using 
different solvents is an approach to determine the effects of 
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dry cleaning solvents on the physical properties of a fabric. 
The results found from the project work can be used to find 
out the best solvent. According to this research work 
Perchloroethylene was found to be the best as dry cleaning 
solvent whereas Kerosene was the least. Kerosene produces 
odour, and it is also flammable. Due to these reasons it is 
now banned all over the world commercially. 
Perchloroethylene shows better result than Kerosene and 
Petrol, that’s why Perchloroethylene is commercially the 
most used dry cleaning solvent. It is expected that this 
project work would be beneficial for the dry cleaning sector 
as well as for the textile industries. 
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