
Alternatives to Perc for the Dry cleaning industry



Solvent trends

• K4:  
• There exist some 600-700 worldwide 
− 400 in the US 
− 50 in Germany 
− 50 in RUS 

• GreenEarth: 
• There exist some 1700 worldwide 
− 1000 in the US (incl. the textile manufacturing industry) 
− 120 in Germany 
− 230 in GB 
− 60 in RUS 

• Higlo: 
• Almost no machines except for NL 

and GB due to free of charge 
solvent incl. products for 1 year 

• Intense: 
• Almost no machines 



We can clean that items with Softwash



Solvents
Brand name DOWPERTM Pure 

Power BÜFA TDC 2000 Solvon K4 GreenEarth Higlo Intense

Chemical 
discription Perchloroethylene Hydrocarbon Dibutoxymetha

ne 
Decamethylcyclo

-pentasiloxan 
(D5)

Hydrocarbon + 
glycol ether

Hydrocarbon +  
N.N. solvent

Density (20 °C) 1,62 g/ml 0,77 g/ml 0,83 g/ml 0,958 g/ml 0,79 g/ml 0,78 g/ml

Flash point none 62 °C 62 °C 77,7 °C 62 63

Boiling point 
(1013 mbar) 121 °C 180 – 196 °C 180,5 °C 210 °C 185

KB-factor 90 32 72 13 45

Solubility (solvent 
in water at 20 °C) 160 mg/l < 20 mg/l 5400 mg/l 0,017 mg/l

Solubility (water in 
solvent at 20 °C) 100 mg/l 50 mg/l 2400 mg/l very low

Evaporating no.  
(perc = 1) 1 17,5 17,5 ~ 50

Drying length* 35 min. 28 min. 48 min. + cool 
down 35 min. 30 min.

Relative stain 
removal* (hc = 
100%)

220 100 110 60



Perc

• Pros perc: 

- One of the most studied solvents (used for more than 70 years in drycleaning)  
- Best cleaning performance compared to all other solvents used in drycleaning 
- Can cope with a huge amount of water/humidity ! good cleaning of water soluble soilings 
- 95% of all garments are labelled with the care label (P) 
- It`s non-flamable 

• Cons perc: 

- Environment and health issues  
- In countries where perc isn`t handled properly the future is unclear in a long term (e.g. US vs. Europe) 
- Expensive waste disposal 
- Many restrictions 
 



Perc

“People who are exposed to paint, glue or degreaser fumes at work may experience memory and thinking 
problems in retirement, decades after their exposure, according to a new study. Researchers assessed the 
workers' lifetime exposure to chlorinated solvents, petroleum solvents, and benzene, including the timing of 
last exposure and lifetime dosage”. 
Source: https://www.sciencedaily.com/releases/2014/05/140512213734.htm 

“It's frightening to hear that you can be breathing PERC and not even know it. The EPA says that, "Breathing 
PERC for short periods of time can adversely affect the human nervous system with symptoms ranging from 
dizziness, fatigue, headaches and sweating, to lack of coordination and unconsciousness. WHO, the World 
Health Organization, states that PERC is a "probable human carcinogen.“ U.S. Dept. of Health and Human 
Services adds that PERC damages liver and kidneys and affects reproductive organs. Though long-term 
health risks are not yet known, one way or another we all ingest it.” 
Source: http://www.naturalnews.com/023365_health_cleaning_dry.html 
 

https://www.sciencedaily.com/releases/2014/05/140512213734.htm
http://www.naturalnews.com/023365_health_cleaning_dry.html


Hydrocarbon Solvent (HC)

• Pros hc: 

- Einvironmental friendly solvent 
- Only existing solvent alternative to perc in terms of long term studies and care label (F) 
- Colours don`t fade and less degreasing of texiles ! gentle textile care 
- Availability and price 

• Cons hc: 

- Less cleaning power than perc (unsufficient for industrial cleaning) 
- Bacterial growth in case of poor machine maintenance ! odour build up 
- More spotting compared to perc if same cleaning result on retail garments is desired 
- Cannot cope with a huge amount of water/humidity ! limited cleaning of water soluble soilings 
 



Silicone solvent: GreenEarth

• Pros silicone solvent: 

- Environmental friendly solvent 
- No hazardous goods or hazardous substance 
- Very good finishing properties 
- Odour free 
- Sorting of garments according to their colours is unproblematic 
- Colours don`t fade 
- Garment manufacturers recommendation 
- Landlords specified locations 

• Cons silicone solvent: 

- Insufficient cleaning power on dirty textiles 
- License fee (brand protection) 
- Longer drying time (10-20 min. compared to hydrocarbon) ! higher energy consumption 
- High solvent cost 
- No existing care label (drycleaner is liable for damaged garments)  
- Cannot cope with a huge amount of water/humidity ! very limited cleaning of water soluble soilings 
 



Alternative solvents (dibutoxymethane/Solvon K4)

• Pros dibutoxymethane: 

- Environmental friendly solvent 
- No hazardous goods or hazardous substance 
- Higher cleaning power than hydrocarbon but less cleaning power than perc (ideal alternative to perc  

for industrial cleaning)  
- Can cope with a huge amount of water/humidity ! good cleaning of water soluble soilings 

• Cons dibutoxymethane: 

− Limited suitable for delicate garments (damages of trimings/colour bleeding)  
− No existing care label (drycleaner is liable for damaged garments)  
− Very strong solvent odour; released also during the finishing or in storage packaging 
− No existing long term studies in terms of health effects 
− Oxidized in acidic environment to butanol (reduction of flash point) and formaldehyde 
− Expensive solvent price (some 7 €/L) 
− To minimize solvent odour an overdrying and purging of the garments is necessary ! high energy 

consumption (sufficient drying takes 20-30 more minutes compared to hydrocarbon machines) 
− Dependency on a monopolist for 10 years in case of patent approval.



Alternative solvents (Higlo/Intense)

• Pros Higlo:  

- More environmental friendly than perc (same like hc) 

• Cons Higlo: 

- Produces lots of dye runs 
- Price of 7-8 €/kg 
- More hc is solved in the water of the water seperator (value exceeds to allowed concentration in 

Germany) 
- No advantages compared to hc could be observed 
 



Background



‘Perc’ dry cleaning has been the accepted standard in the industry for close to 80 
years. However, authorities have declared Perc harmful to health.

Health effects associated with Perc



Alternatives to Perc



Performance of Wet cleaning



Comparison of perc and 7 garments cleaning alternatives



Comparison of perc and 7 garments cleaning alternatives



Comparison of perc and 7 garments cleaning alternatives



Technical performance comparison



Technical performance comparison


