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Fluorinated Solvent

Specialty Chemicals Division.

ZEORORA®H ZEORORA®HTA
SNAP*: The Significant New Alternatives Policy (SNAP) Program is a 

program of United States Environmental Protection Agency (EPA)'s 

program to evaluate and regulate substitutes for the ozone-depleting 

chemicals that are being phased out under the stratospheric ozone 

protection provisions of the Clean Air Act (CAA).

Disclaimers
The information contained herein is believed to be reliable, but no 

representations, guarantees or warranties of any kind are made as to its 

accuracy, suitability for particular applications or the results to be obtained 

therefrom.

The information is based on laboratory work with small-scale equipment and 

does not necessarily indicate end product performance.

Because of the variations in methods, conditions and equipment used 

commercially in processing these materials, no warranties or guarantees are 

made as to the suitability of the products for the application disclosed.

Full-scale testing and end product performance are the responsibility of the 

user.

ZEON CORPORATION shall not be liable for and the customer assumes all 

risk and liability of any use of handling of any material beyond ZEON 

CORPORATION direct control.

The SELLER MAKES NO WARRANTIES, EXPRESS OR IMPLIED INCLUDING, 

BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY 

AND FITNESS FOR APARTICULAR PURPOSE.

Nothing contained herein is to be considered as permission, recommendation, 

nor as an inducement to practice any patented invention without permission 

of the patent owner.

SNAP* identified ZEORORA®H as “acceptable (to be produced 
without limitation)” substitute for the ozone-depleting chemical
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“ZEORORA®” is Fluorinated Solvent developed by 
Zeon & AIST*. This solvent is non flammable and 
environmentally friendly. “ZEORORA®H” is used as 
solvent for many applications, and “ZEORORA®HTA” 
is cleaning solvent.
AIST*: National Institute of advanced industrial; science and 
technology

「ゼオローラHシリーズ」の基本物性Comparison of Environmental Properties

Physical Properties of ZEORORA® H/HTA What is “ZEORORA®H” ?
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「ZEORORA®H」

C-HFC

● Low volatilizing loss 
● Cut down running
   cost

● applicable to vapor washing

● easily replaced from other 
　fluorinated solvents or bromo 
　solvents
● easy to control

● Alternative to HCFC-225, nPB
● Usable for washing silicone oil and 
   fluorinated oil

● “ZERO” Ozone Depletion 
   Potential
● Short atmospheric lifetime 
   and minimal 
   Global Warming Potential

High boiling
point

One
solvent

Environmentally
friendly

High
solubility

Non flammableNon flammable

ZEORORA®

Ｈ/HTA

High boiling
point

One
solvent

Environmentally
friendly

High
solubility

Specific Gravity [25℃]

Boiling Point (℃）

Viscosity (mPa・S）[25℃] 

Surface Tension（mN/m）[25℃]

Specific Heat (kJ/kg・K）

Vapor Pressure (MPa) [20℃]

Evaporative Latent Heat (kJ/kg) [boiling point]

Vapor Density (air=1)

Melting Point(℃）

Flash Point(℃）

Range of Explosion (vol%)[82℃]

Solubility to Water　(g/100g Water)

Decomposition Test (ARC test)(℃)

KB value

1.50
82

1.47
19.2

1.28（25℃）
0.0083

161
6.65 
6～10
None

4.9～12.9
―
―
20

1.58
82.5
1.59
19.6

1.11（19℃）1.23（35℃）
0.0083

144
6.81 
20.5
None
None
0.072

None(under 350℃)
14

Neat Azeotrope

ZEORORA®ＨTAZEORORA®Ｈ

Category

Formula

HFE

HFE-347pc-f

0

6.0

889

HFE

HFE-449s1

0

4.7

421

HFC

HFC-365mfc

0

8.7

804

HFC

HFC-43-10mee

0

16.1

1650

HCFC

HCFC-225

0.03

5.9

525

C-HFC

ZEORORA®H

0

2.8＊

175＊＊
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Features of ZEORORA®H & ZEORORA®HTA

Cleaning performance of ZEORORA®HTA

ZEORORA®HTA, 
co-solvent 

HCFC-225ZEORORA®HTA

Dissolving machining oil
 Light Heavy

Other Fluorinated 
Solvent; HFC, HFE

Cleaning
Performance

High

Low

Atmospheric Lifetime
(year)[IPCC AR5] 
Global Warming 
Potential（GWP） 

100years
 [IPCC AR5]

＊ N.Zhang, et al, Chem. Phys. Lett., 619(2015). 199-204  
＊＊ A. Sekiya, JSPS, 155-104, April 2016. 

Ozone Depletion 
Potential （ODP）

c-C5F7H3 CCIF2CF2CHCIF CF3CF2CHFCHFCF3 CF3CH2CF2CH3 C4F90CH3 CF3CH2OCF2CF2H



“ZEORORA®” is Fluorinated Solvent developed by 
Zeon & AIST*. This solvent is non flammable and 
environmentally friendly. “ZEORORA®H” is used as 
solvent for many applications, and “ZEORORA®HTA” 
is cleaning solvent.
AIST*: National Institute of advanced industrial; science and 
technology

「ゼオローラHシリーズ」の基本物性Comparison of Environmental Properties

Physical Properties of ZEORORA® H/HTA What is “ZEORORA®H” ?

F F
FF
FF

F
H H

H

「ZEORORA®H」

C-HFC

● Low volatilizing loss 
● Cut down running
   cost

● applicable to vapor washing

● easily replaced from other 
　fluorinated solvents or bromo 
　solvents
● easy to control

● Alternative to HCFC-225, nPB
● Usable for washing silicone oil and 
   fluorinated oil

● “ZERO” Ozone Depletion 
   Potential
● Short atmospheric lifetime 
   and minimal 
   Global Warming Potential

High boiling
point

One
solvent

Environmentally
friendly

High
solubility

Non flammableNon flammable

ZEORORA®

Ｈ/HTA

High boiling
point

One
solvent

Environmentally
friendly

High
solubility

Specific Gravity [25℃]

Boiling Point (℃）

Viscosity (mPa・S）[25℃] 

Surface Tension（mN/m）[25℃]

Specific Heat (kJ/kg・K）

Vapor Pressure (MPa) [20℃]

Evaporative Latent Heat (kJ/kg) [boiling point]

Vapor Density (air=1)

Melting Point(℃）

Flash Point(℃）

Range of Explosion (vol%)[82℃]

Solubility to Water　(g/100g Water)

Decomposition Test (ARC test)(℃)

KB value

1.50
82

1.47
19.2

1.28（25℃）
0.0083

161
6.65 
6～10
None

4.9～12.9
―
―
20

1.58
82.5
1.59
19.6

1.11（19℃）1.23（35℃）
0.0083

144
6.81 
20.5
None
None
0.072

None(under 350℃)
14

Neat Azeotrope

ZEORORA®ＨTAZEORORA®Ｈ

Category

Formula

HFE

HFE-347pc-f

0

6.0

889

HFE

HFE-449s1

0

4.7

421

HFC

HFC-365mfc

0

8.7

804

HFC

HFC-43-10mee

0

16.1

1650

HCFC

HCFC-225

0.03

5.9

525

C-HFC

ZEORORA®H

0

2.8＊

175＊＊

32
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Cleaning performance of ZEORORA®HTA
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ZEORORA® HTA can degrease engineering oil (light ‒ medium) with “single solvent 
system”and can achieve higher cleaning level with “co-solvent system” 

Applications of ZEORORA®H/HTA

Ef fect on elastomers & plastics

Washing System of ZEORORA® HTAToxicity

54

Impact on fish

Acute Toxicity (Inhalation)

Acute Toxicity (Oral)

AMES study

Chromosomal aberrtion test

Teratogenicity

Skin Corrosion/Irritation

Eye damage/irritation

Low fish toxicity, No fish bioaccumulation

LD50 = 14213 ppmV (Rat, 4 hours)

LD50 > 2g/kg (Rat) 

Negative

Negative (Mouse)

Negative

No irritation

Weak

Cleaning
● Object　;　Precision metal parts, Electronic parts or elements, Ceramic parts, 　
　Glass parts or lens, 
● Purpose  ; Degreasing, Removal of liquid crystal,
 　flux, particles, fluorocarbon oil, epoxy resin (uncured), pigment.

Solvent of reaction, polymerization, 
Electronics materials.
● Solution : Solvent of fluorocarbon polymers 
● Purpose : Water-repellent, Oil-repellent, Lubrication, Release

Admixture of fluorine type solvent
● Purpose  ; Improving Cleaning, Non-flammable, Drying performance

PPS

PTFE

PU

Glass epoxy

Acrylic resin

CR

NBR

SBR

Fluororubber

Silicone rubber

0.0
0.1
8.4
0.0
-

－0.1
5.4
0.4

11.3
8.7

－0.4
0.0
2.5

－0.4
Melting

0.5
10.7
1.0
8.3
4.5

Test piece

Polyacetal

Polystyrene

Acrylonitrile Butadiene Styrene

Polycarbonate

Polyvinyl Chloride soft

Polyethylene

Phenol Formaldehyde(Resin)

Polyvinyl Chloride hard

Nylon 66

Polypropylene

0.0
0.0
3.4
0.0
0.1
0.5

－0.1
0.1

－0.3
0.1

0.3
0.1
0.1
0.2

－3.5
0.2
0.0

－1.9
0.0
0.3

Rate of dimensional 
variation(%)

Rate of weight 
variation(%)

Rate of dimensional 
variation(%)

Rate of weight 
variation(%)Test piece

Size of test piece：50×25×2mm
Washing Condition ： Immersion in boiling ZEORORA®HTA for 5 min ⇨ in cool bath （25℃） for 5min ⇨ Vapor cleaning 
Measurement condition ： Measure in 5min after cleaning

Water Separator

Circulation pump
Filter
Heater

Ultrasonic

RinseCleaning Vapor cleaning～drying

P

F

H

P F

H H

① ②

③

③

Single solvent system with ZEORORA® HTA  

Cleaning Method : 
①Hot bath with Ultrasonic vibration remove smear.
②Cool bath acts as immersion rinse and cool downing objects for enhancing vapor
   cleaning effectiveness.
③Vapor cleaning～drying provide fineness finish.

Cleaning Method :
①Hydrocarbon type combination solvent remove smear.
②Hot bath with Ultrasonic vibration rinse hydrocarbon type combination solvent.
③Cool bath acts as immersion rinse and cool downing objects for enhancing vapor 
　washing effectiveness.
④Vapor cleaning～drying provide fineness finish. 

Cleaning System

Vapor cleaning～drying   Rinse

超音波UltrasonicUltrasonic

Co-solvent cleaning Ultrasonic cleaning

Co-solvent system with ZEORORA® HTA

Co-solvent
separator

Distiller

HeaterH

HH

ZEORORA®HTA

ZEORORA®HTAHydrocarbon type 
combination  solvent

Water Separator

distill
regeneration

Ultrasonic
① ② ③

④

* Co-solvent system : Rinse and vapor cleaning with ZEORORA® HTA after cleaning with hydrocarbon type
     combination solvent (for example)
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Technical Support

Decrease Emission and Cost

76

Daphne punch oil 

G-6050

G-6040

C-126

P-1600

Castor oil

Olive oil

25℃
100
2.8
3.0
×
5.9
×
×

100
5.2
6.7
×
9.3
×
×

40℃
100
3.3
3.7
×
7.2
×
×

25℃
100
1.9
2.3
×
5.8
×
×

100
4.4
5.6
×
8.6
×
×

40℃
100
2.7
3.5
×
6.8
×
×

25℃
100
3.5
2.9
100
4.5
0.6
0.2

25℃
100
100
100
100
100
100
100

100
100
100
100
100
6.9
3.8

40℃
100
5.4
3.6
100
5.4
1.0
0.7

HFE-449s1＋IPAHFE-449s1ZEORORA®ＨTAHCFC-225
Engineering oil 

Daphne punch oil 
G-6050
G-6040
C-126
P-1600
Castor oil
Olive oil

Products

IDEMITSU KOSAN CO.,LTD.
NIHON KOHSAKUYU CO.,LTD.
NIHON KOHSAKUYU CO.,LTD.
NIHON KOHSAKUYU CO.,LTD.
JX NIPPON OIL & ENERGY
reagent of KANTO CHEMICAL CO.,INC.
reagent of KANTO CHEMICAL CO.,INC.

Blanking oil 
Blanking oil 
Blanking oil 
Cutting fluids
Anti-rust oil
Vegetable oil
Vegetable oil

1.06
3.43
5.17
20

Extreme pressure agent (phosphorus)    
Oiliness agent, Chlorine compound, Anti rust agent, Anti-corrosive agent 
Chlorine compound    
Semidry, Fatty acid ester     

Maker Category Kinetic Viscosity (40℃） Add-in material

AfterBefore

Silicone Grease ： Shin-Etsu G40　Ultrasonic, 50℃ｘ1min

Epoxy resin adhesives applied to a slide was left for 24 hours before cleaning test
（uncured）Ultrasonic, 20℃ｘ10seconds

ZEORORA®HTA

HFE-449s1＋IPA

HFC-43-10mee＋EtOH

n-Decane

IPA

HCFC-225

Ethyl acetate 

Result

OK

NG

NG

NG

NG

OK

OK

JU-R2S
(Maker: KOKI)

JU-41P
(Maker: KOKI)

JU-100-5
(Maker: KOKI)

ZEORORA®HTA HFE-449s1 HCFC-225

Fluorine-based solvents are required to reduce evaporation loss, in order to reduce running cost 
and protect environment.
ZEORORA®HTA consumption achieves less than 1/3 of HCFC-225. It is much smaller than the 
other Fluorine-based or Chlorine-based solvents.

Consumption at reflux condition

Applications

Solubility of oil

Cleaning of silicon grease

Cleaning of epoxy resin

Methylene chloride
HFE-569sf2
HFE-449s1

HFC43-10mee
HCFC-225

ZEORORA®HTA

0 50 100 150 200 350300250

Relative consumption rate

We set up solvent cleaning laboratory in Zeon R&D center,
which provides technical support and cleaning evaluation.

R&D center Cleaning test room

grams of oil dissolve in 
100 grams of solvent

“100” means “the oil is 
compatible to the solvent”

“×”means“the oil is not 
dissolved to the solvent”

Printer roller BearingLead frame

HD parts Precision metal partsPolygon mirror

boiling
point

boiling
point

boiling
point
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Fluorinated Solvent

Specialty Chemicals Division.

ZEORORA®H ZEORORA®HTA
SNAP*: The Significant New Alternatives Policy (SNAP) Program is a 

program of United States Environmental Protection Agency (EPA)'s 

program to evaluate and regulate substitutes for the ozone-depleting 

chemicals that are being phased out under the stratospheric ozone 

protection provisions of the Clean Air Act (CAA).

Disclaimers
The information contained herein is believed to be reliable, but no 

representations, guarantees or warranties of any kind are made as to its 

accuracy, suitability for particular applications or the results to be obtained 

therefrom.

The information is based on laboratory work with small-scale equipment and 

does not necessarily indicate end product performance.

Because of the variations in methods, conditions and equipment used 

commercially in processing these materials, no warranties or guarantees are 

made as to the suitability of the products for the application disclosed.

Full-scale testing and end product performance are the responsibility of the 

user.

ZEON CORPORATION shall not be liable for and the customer assumes all 

risk and liability of any use of handling of any material beyond ZEON 

CORPORATION direct control.

The SELLER MAKES NO WARRANTIES, EXPRESS OR IMPLIED INCLUDING, 

BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY 

AND FITNESS FOR APARTICULAR PURPOSE.

Nothing contained herein is to be considered as permission, recommendation, 

nor as an inducement to practice any patented invention without permission 

of the patent owner.

SNAP* identified ZEORORA®H as “acceptable (to be produced 
without limitation)” substitute for the ozone-depleting chemical

Oct. 2018 1018005(SE)
Printed in Japan
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