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® ChemGroup, Inc. is a Full Line Super Regional Distributor
(Top 15 Chemical Distributor in the USA)

* Privately Held — with a proven track record of 39 years of
industry success and service excellence servicing primarily
Eastern US

®* Move ~ 800 Million Pounds of chemicals a year

* ChemGroup is comprised of 5 Operating Companies
including: Bonded Chemicals Inc., Chemical Services, Inc.,
Chemicals, Inc., Chemical Resources, Inc. and Specialty
Chemical Co. — USA —www.ChemGroup.com
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* Huntsman is a Global Technology Leader committed to
leading edge innovation with over 2000 performance and
specialty chemicals used widely in major industrial markets.
Key product groups include: amines, carbonates, ethylene
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¥ — Chattancoga * ChemGroup and Huntsman are working together to
Advance Performance and drive commercialization of
Augusia . Innovative Surfactant and Amine Technology for the

Metalworking Industry in the US

* ChemGroup couples Huntsman’s leading technology

position with best in class customer service excellence
Cerporate Offices delivered with care and knowledge of applications and
Distribution Centers local requirements
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Huntsman Performance Products
Surfactants for Metalworking
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* EO= Emulsified Oil SS= Semi-synthetic fluid SY= Synthetic fluid
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Presenter
Presentation Notes
Overview of Product portfolio  listing types of chemicals that we offer for metalworking

First columns list the chemical type of each product followed by the function in metalworking fluids. 
The fluid type in which each chemistry is used is listed under application and the final product shows the Huntsman trade name of the product 
Today we are only going to go over some of the reverse EO/PO block copolymers that Huntsman offers, the Synthetic Sodium Sulfonate and some NEW Specialty emulsifiers. 
If you have additional questions about any of the other product families we are available after the session also via email on the STLE 365 app and at booth 612 later today   
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PERFORMANCE PRODUCTS
SURFONIC® MW-100
SURFONIC® MW-103

Specialty Emulsifiers
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Presentation Notes
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Huntsman Surfactants
SURFONIC® MW-100 Specialty Emulsifier

. Primary emulsifier for vegetable oil based formulations
. Co-emulsifier for mineral oil based formulations

. Can be used to formulate macro/micro emulsions

. Imparts some lubricity to the formulation

. Inherently low foaming

. Compatible with phosphate esters

=  Low pour point (-2°C) for easy handling MW-100 Benchmark

Emulsification in
soybean oil diluted
by 5% in hard water
stability after 1
month

Hard Water Concentration
125 ppm 375ppm 125ppm 375ppm
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Presenter
Presentation Notes
Talking points are on slide - 

Picture description it is a primary emulsifier for Natural vegetable oils based formations but can also be used in Mineral Oil based formulations as a co-emulsifier with other emulsifiers like synthetic sodium sulfonate or linear alcohol ethoxylates.  

Example shows stability of macroemulsion of MW-100 in combination with Soybean oil and 2 concentrations of hard water compared with an industry benchmark. Emulsion maintained without separation after 1 month. 
Don’t mention competitor – unless private but product compared to was – Benchmark was Marloete LVF 
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Huntsman Surfactants
SURFONIC® MW-100 Specialty Emulsifier

Enriching lives through innovation

Test Formulation with MW-100 for Falex Pin and Vee

Tester
A B C
MW-100,% 30 30 25
70 65 65
Aliphatic
Phosphate - 5 10

Ester.%

Test Results on FALEX Pin and Vee Tester

| A E C Higher failure load
Max load before failure, Ib 4,250 4,000 4,250

Torque @ max load, Ib.in 40.1 42.2  40.8 better EP properties

Wear (@4,500 Ibs), mg 36.0 17.5 20.5
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Presenter
Presentation Notes
In this example we Formulated MW-100 in rapeseed oil with phosphate esters at different concentrations to observe the Extreme Pressure properties of each formulation. 
We found that The higher the failure load, the better the EP Performance of the product. 
MW-100 imparts lubricity within the formulation as seen with the max load before failure in formulation A. 
MW-100 is compatible with phosphate esters and the combination can improve EP Properties of the formulation and wear. 
CONCLUSION THE COMBINATION of a PHOSPHATE ESTER and MW 100 will give you BOTH GOOD LUBRICITY AND WEAR – picture is an example 




Huntsman Surfactants
SURFONIC® MW-103 Specialty Emulsifier

HUNTSMAN

Enriching lives through innovation

= Polymeric surfactant and emulsifier that is solvent free

= Able to produce both water-in-oil and oil-in water emulsions for various

metalworking fluids

* Inherently low foaming

Appearance @25 C
Color

Dry Residue, weight %
Acid value (mg KOH/qg)
pH (5% IPA/H20)
Water content

HLB

Specification

Viscous liquid
Amber — Dark amber
> 95%

<16

45 -6.5

<0.7%

7-8
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Presenter
Presentation Notes
MW – 103 is a polymeric emulsifier that is solvent free. Can be used in rolling fluid formulations – many of these formulations today contain solvents such as Xylene. 
In a cutting fluid formulation it would be used primarily as a co-emulsifier. 
Product is suitable in use for rolling fluid formulations as an emulsifier that is low foaming. 
This product is Soluble in both naphthenic and paraffinic oils. IN a rolling oil you would use something like Palm oil but in a cutting fluid you would typically use a mineral oil 
Also soluble in LAB and PAO’s and an alkylated naphthalene.  
CONCLUSION - The product is solvent free and was found to have excellent shear stability. Which is on the next slide 
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Huntsman Surfactants
SURFONIC® MW-103 Specialty Emulsifier

MW-103 shows stable emulsions after shear

0 min 5 min 10 min 15 min 30 min(J |

400ml emulsion in water (100ppm Ca) , sheared using T25 ultra-turrax
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Presenter
Presentation Notes
For this evaluation, MW-100 was dissolved in DI water at different concentrations and sheared over a period of time in 100 ppm hard water.
At time 0, no shearing has  occurred 
At 5 minutes begin shearing at 11,000 rpm and then take a sample. 
Continue at same shear rate at 10 minutes 
And for 15 and 30 minutes shear rate increased to 24,000 rpm. SO Even with such a high shearing over time the emulsion is STILL STABLE which is the connection between properties needed in HIGH SPEED Rolling applications 

Solubility of MW-103 

Soluble in the following: 
Paraffinic Oil 
Naphthenic Oil 
LAB 
Polyalphaolefin 

Soluble in water but needs heating for incorporation





MW-103 ‘disolved’ in water by weighing into water and mixing @ 50°C until homogeneous
Sampling:
T=0; no shear
T=5; sheared 11000rpm then sampled 15ml
T=10; sheared another 5 minutes at 11000rpm then sampled 15ml
T=15; sheared another 5 minutes at 24000rpm then sampled 15ml
T=30; sheared additional 15minutes at 24000rpm then sampled 15ml
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Huntsman Surfactants
SURFONIC® MW-103 Specialty Emulsifier

Wt % of Components

Monoethanolamine 4
Triethanolamine 8
Oleic Acid 3
Naphthenic Oil 39
Isopropyl Palmitate 5

SURFONIC® MW-103
Polymeric Emulsifier

SURFONIC® L12-6 Surfactant

\ A

Fatty Acid Amide

9
4
Dicarboxylic Acid 5 5% dilutions of emulsifiable oil formulation in
_ different concentrations of hard water ( 400
Diglycol Monobutyl Ether 3 ppm up to 3000 ppm). No separation is
5
3

Dodecanol observed in each dilution after 24 hours.

pH of 5% dilution in 125 ppm
hard water
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Presenter
Presentation Notes
Sample formulation of a simple cutting fluid with MW-103 in an emulsifiable oil. Product shows excellent hard water tolerance when in combination with a linear alcohol ethoxylate. 
Formulation is designed to show emulsification and hard water tolerance of the product.  
The nice thing about this product is that it has good hard water tolerance. This formulation is a little foamy No defoamers were used in this example. 
MW 103 is an excellent candidate to be considered in rolling fluid semi-synthetic formulations to replace LAE’s  as another possibility for formulators in the audience.  
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SURFONIC® SM-60 HBH
SURFONIC® SM-100 HBH

Synthetic Sodium Sulfonates



Presenter
Presentation Notes
The majority of Huntsmans products are nonionic surfactants typically. The only products that are anionic in Huntsmans lines are synthetic sodium sulfonates which are the SM 60 HBH ad SM 100-HBH  
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Huntsman Surfactants
SURFONIC® SM- HBH Synthetic Sodium Sulfonates

= SURFONIC® SM-60 HBH and SM-100 HBH Surfactants
— high molecular weight synthetic sodium sulfonate

— excellent combination of emulsification and corrosion inhibition

= SURFONIC® SM-60 HBH Surfactant
- 60% active diluted in mineral oil

— provides low pour point in combination with low viscosity.

SO;Na
SO;Na
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Presenter
Presentation Notes
Notes on slide. 
Products are based off of linear alkylbenzene
These products are high molecular weight sulfonates. 
Average molecular weight is 510. 

Two grades available SM-60 HBH and SM-100
SM-60 HBH diluted version and SM100-HBH undiluted 
Created diluted version for easier handling. Some customers prefer to work with the undiluted version 
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Huntsman Surfactants
SURFONIC® SM- HBH Synthetic Sodium Sulfonates

Emulsification in a Semi-synthetic Fluid

Sulfonate

61.4 63.4 64.9
4.0 4.0 4.0
0.8 0.8 0.8
2.0 2.0 2.0
1.0 1.0 1.0
0.4 0.4 0.4
10.0 10.0 10.0
2.0 2.0 2.0
0.9 0.9 0.9
3.0 3.0 35
8.5 : :

: 8.0 :

100.0 100.0 100.0
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Presenter
Presentation Notes
SM-60 HBH needs only 6% to get a clear and homogeneous formulation while (Synthetic Sulfonate) needs 8% to get the same target. 
(Natural Sulfonate)  even needs 8.5% plus more Linear alcohol ethoxylate (Surfonic L24-3) to get the same target.

Yellow figure: lowest concentration to obtain a stable emulsion
SM60 /HBH needs the lowest dosage, hence has the best emulsification efficiency and can provide cost-saving benefit.

Natural sulfonate Petronate HL Sonneborn =  (MW 455)
Synthetic sulfonate Synacto 246 Infinium  =(MW 520)

Benchmark products are Petro A HL from Sonneborn and Naptho 246 Infineum 
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Huntsman Surfactants
SURFONIC® SM- HBH Synthetic Sodium Sulfonates

) SURFONIC® .
Foam breaking SM-60 HBH Synthetic Natural
Sulfonate Sulfonate
50 Sulfonate

40

=—{T} ] {1
’—ET 30 -
= —
5 A
G 20 -
<
§
o 10 - =
LL ‘.
0 T T T 1
0 5 10 15 20
Time (min)

e SURFONIC® SM-60 HBH  «=ii=Natural  ess=Synthetic

SM-60 HBH showed the lowest foaming
compared to other sulfonates

Test Conditions: 5% emulsion in 125ppm CaCO, water, shaking
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Presenter
Presentation Notes
Foaming in hard water by hand shaken foam test. 
SM-60HBH showed lowest foaming 
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Huntsman Surfactants
SURFONIC® SM- HBH Synthetic Sodium Sulfonates

18

SM-60 HBH Natural Sulfonate Synthetic Sulfonate

Water hardness stability

o 5% dilution of semi-synthetic test formulation
 Water Hardness increased to 800 ppm
« SM-60 HBH has same tolerance at 800 ppm as competitive benchmarks

PERFORMANCE PRODUCTS
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Huntsman Surfactants
SURFONIC® SM- HBH Synthetic Sodium Sulfonates
SM-60 HBH Rust break point at 0.50% dosage

Synthetic Sulfonate Rust break point at 0.50% dosage

Natural Sulfonate  Rust break point at 0.70% dosage
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Presenter
Presentation Notes
SM60HBH has better anti-rust performance than Natural Sulfonate, and same performance to Synthetic sulfonate.
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SURFONIC® Series Low Foaming
Surfactants



Presenter
Presentation Notes
Our Next section is Looking at Huntsmans Low Foaming Surfactant products LF Series and Reverse EO/PO Block Copolymers for metal cutting and metal forming formulations 
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Huntsman Surfactants
SURFONIC® POA-17R2 and POA-17R4 Surfactants

POA-17R2 POA-17R4

Surfactant Time to 0 mL Time to O mL Time to O mL Time to O mL
Concentration Foam Heights Foam Height Foam Heights Foam Height

1% 52 sec. 20min ( 9 mL of Foam) 1.4min 20min ( 9 mL of Foam)
2504 32 sec. 15 min 2min 4min

Foam break time in DI water. After 20minutes, foam height is measured

120
EH= FPOA-1TR2
B0 POA-1TRZ Benchmark
o Benchmark
Ay
A
ﬂgm o 0 & 5 & i 8 ba A6 i 18z
110- 110-
100- 100-
90 -
B80- ! -
0- 7 " POA-17R4
g‘o): - 60- I’ enchmark
= Z
w
30- s 40-
zo-.
10- 20-
O-; [ i ¥ [l ' ¥
1!2_0_0 200 4. 00 EO_O 800 1_!_:)_(_)(_) 11 92] 0-

Tapping-torque test, 5%, DI water

17 PERFORMANCE PRODUCTS


Presenter
Presentation Notes
Huntsman offers several Reverse EO/PO Block copolymers. 
These are the POA 17R2 and POA 17R4 – These are typically used in fully synthetic formulations as lubricity additives 

Products  were evaluated on foaming and lubricity by the tapping torque tester with a benchmark product similar to our products.
Found that huntsman products showed much lower foaming and comparable lubricity to the benchmark products. Both products show much quicker time to zero foam compared to the benchmark 

Note: Lower Mean efficiency compared to benchmark means better performance. Huntsman products are on par with the bechmarks in terms of Lubricity in the tapping tourqu test ecample on the lower portion of the slide.  

Benchmark – Pluronic RPE 1720 and 1740 


Huntsman Surfactants
SURFONIC® POA-17R2 and POA-17R4 Surfactants

Components POA- Benchmark POA- Benchmark
17R2 1 17R4 2

DI Water 60.20 60.20 60.20 60.20
Monoethanolamine 4.80 4.80 4.80 4.80
Triethanolamine 15.00 15.00 15.00 15.00
Dodecanedioic Acid 2.00 2.00 2.00 2.00
Isononanoic Acid 8.00 8.00 8.00 8.00

Reverse EO/PO

Block Copolymer TN 10.00 10.00 10.00
Clear, Clear, Clear, Clear, Light

Appearance Colorless Colorless Colorless Yellow

pH, 5% in 125 ppm

Hard Water 9.00 9.00 9.00 9.00

Color stability of

formulation after 1

month at room 75 94 1
temperature

( Pt-Co D1209)

[y
w
[
o
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——

ol
POA-17R2

POA-17R4

—
g
Benchmark 1

E

Benchmark 2
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Presenter
Presentation Notes
The products were then formulated into a simple fully synthetic formulation to observe color stability of the formulation after 1 month.  The same amount of surfactant was added to each formulation. 

Both products showed better color stability compared to benchmark products. This is after one month at room temperature 
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Huntsman Surfactants
SURFONIC® LF ,P and JL Alkoxylates

= The SURFONIC® low foaming surfactants are comprised of our SURFONIC® LF , P, and JL series

» These alcohol alkoxylates are ideally suited for metalworking operations as they tend to have low foam
generation characteristics

= All of the surfactants will aid in solubilizing the components of carboxylate based corrosion inhibitors in
water

= Products are suitable for use in both acid and alkaline cleaners.

= For metalworking, these products are best suited for synthetic and semi-synthetics formulations

B

where: x= 2-16
n= moles EO

\ m= moles PO /

General Structure of LF Series Surfactants
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Presenter
Presentation Notes
Low Foaming Surfactants for the metalworking industry including metal cleaning. 
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Huntsman Surfactants
SURFONIC® LF ,P and JL Alkoxylates

Solubility in Mineral Oil
Appearance | HLB* [Pour Point °C|Cloud Point °C
Paraffinic  Naphthenic

SURFONIC® N-95

Clear Liquid 13.

Surfactant

SURFONIC® L24-7  Clear to Hazy

Surfactant Liquid 19 16 >3 _ -
® -

SURFONIC™ LF-17 Clear Liquid 6.5-7.5 -12 34

Surfactant

SURFONIC® LF-18 Clear to Hazy

Surfactant Liquid 119 © 20 - )
® -

SURFONIC™ JL-80X Clear Liquid 13.1 -5 59

Surfactant

SURFONIC® P1 Clear to Hazy

Surfactant Liquid 70 30 25 > >

SURFONIC® P3 Clearto Hazy 6.0-7.0

Surfactant Liquid 30 3 ) S

+ = Soluble - =Insoluble

* Calculated
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Presenter
Presentation Notes
Physical properties of the products. 

SURFONIC N-95 , a nonylphenol ethoxylate, and SURFONIC L24-7, a linear alcohol ethoxylate, included to compare their properties to Huntsman low foaming surfactants. 
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Huntsman Surfactants
SURFONIC® LF ,P and JL Alkoxylates

Solubility of SURFONIC® Low Foaming Surfactants in Different Solvents

at Room Temperature

5% 15% 5% 5% 5% 42.5% Aromatic
Water  Sodium  Potassium Sodium Sodium Hydrochloric Phosphoric Hvdrocarbon
Hydroxide Hydroxide Phosphate Chloride Acid Acid y

SURFONIC® N-95 N ] ) ] ] ) ] N
Surfactant
SURFONIC® L24-7
Surfactant * ks ) ) ) ) ) +
SURFONIC® LF-17 N ) ) _ N N N N
Surfactant
SURFONIC® LF-18
Surfactant il ) ) ) O * + +
SURFONIC® JL-80X n " +- n " i " "
Surfactant
SURFONIC® P1
Surfactant * ) ) ) ) * + +
SURFONIC®P3
Surfactant * ) ) ) O ) * *

+ = Soluble +/- = Dispersible; No Droplets - =Insoluble 0 = Slightly Soluble
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Presenter
Presentation Notes
Here we look at the solubility of the various low foaming surfactants in different solvents 

All the low foaming surfactants are very soluble in high concentrations of phosphoric acid. All, with the exception of LF-18 are soluble in water. 
For incorporation into more alkaline environments a hydrotrope is suggested for incorporation. 
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SURFONIC® LF ,P and JL Alkoxylates

Simple Alkaline Formulation

Component W1t.% of Component
Water 75
50% Sodium Hydroxide 10
Surfactant 2
40% Sodium Xylene Sulfonate 13
Water 65
85% Phosphoric Acid 30
Surfactant 5
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Presenter
Presentation Notes
To evaluate the performance of  LF-17 and JL-80X in metal cleaning, simple formulations were created. One was a simple Alkaline Formulation and a Simple Acid Formulation 
As mentioned before, the low foaming surfactants will require a hydrotrope for incorporation into alkaline cleaners. 
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Huntsman Surfactants
SURFONIC® LF ,P and JL Alkoxylates

Surface Tension (Lower = Better Wetting

Chemical Family Surfactant 1% Aqueous 1% Alkaline 1% Acid
Nonylphenol N-95 32.00 mN/m 32.00 mN/m .
Ethoxylate
Linear Alcohol | 247 29.00 mN/m 29.00 mN/m -
ehoxylate
Linear Alcohol
LF-17 33.00 mN/m 35.00 mN/m 34.00 mN/m
Alkoxylate
Linear Alcohol JL-80X 31.00 mN/m 30.00 mN/m 30.00 mN/m
Alkoxylate

Draves-Wetting Times in Seconds

3% Simple Alkaline 3% Simple Acid
Surfactant . )
Formulation Formulation
N-95 26.00 -
L24-7 36.00 -
LF-17 39.00 19.00
JL-80X 31.00 14.00
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Presenter
Presentation Notes
Surface tension measurements were performed on a Krüss Force Tensiometer.  Surface tension values can give an indication of the wetting potential of a surfactant. The lower the surface tension value, the better. An aluminum plate was used for the evaluation. 
We see LF-17 and JL-80X have comparable surface tension values to the NPE and LAE in an aqueous solution.
When placed into an alkaline environment, the surface tension values are maintained. 
Acid cleaning formulations were not made with the NPE and LAE as they gelled in the solution. 

In the Draves-Wetting Test, a cotton skein is used to measure the wettability of different surfactant solutions that show similar surface tension values. 
This is another way of looking at the wettability of a product.  Results are in seconds. 
We see NPE have the best wetting in the alkaline formulations and JL-80X having comparable performance to the LAE. However in an acid formulation, these products show great wetting ability. 
3% dilutions of surfactants in DI Water were not performed as the wetting times would be too fast to measure. 



The Use of SURFONIC® Low Foaming

Surfactants in Metal Cleaning
Ross-Miles Foam Test

HUNTSMAN
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Initial Foaming by Ross-Miles Foam Test

Concentrate formulations were .
diluted by 5% using DI water and =50°C
evaluated by the Ross- Miles foam mRT
test
e Samples are introduced in a LF-17
tall, cylindrical vessel of
standard dimensions. A second
amount of solution is then JL 80X
introduced from above which
In turn causes agitation of the
fluid below. Final foam height
taken after 5 minutes
By evaluating the products by this
method, we were able to look at the
foaming ability of the formulations at N-95
a higher temperature.

L24-7

0 5 10 15
Foam Height (cm)
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Presenter
Presentation Notes
We are once again comparing to an NPE and LAE. 

No need to mention method evaluation notes on slide. Important thing to note here is that this is the intial foaming results of 5% dilutions of surfactants at RT and 50C. 

We see improvement of initial foam height with increase in temperature for JL-80X. 


The Use of SURFONIC® Low Foaming

Surfactants in Metal Cleaning
Ross-Miles Foam Test

Final Foam Height by Ross Miles Foam Test

50°C .
LF-17 - BRT

JL 80X

N-95

o
ST -
R

HUNTSMAN
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Initial foam height of LF-17 is
maintained at both temperatures
Initial foam height of JL-80X is
improved at a higher temperature
Final foam heights of LF-17 and
JL-80X at room temperature are
better compared to other
surfactants

At 50°C, all surfactants had
similar final foam height

Even with higher amount of
hydrotrope in alkaline formulation,
LF-17 shows better final foam
height performance than LAE and
NPE at room temperature

25
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Presenter
Presentation Notes
Important note here is that LF-17 and JL-80X show lower final foam height at both conditions. 

Initial foam is high however final foam height for LF-17 and JL-80X is very low at both room temperature and higher temperature. 
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SURFONIC® LF ,P, and JL Series Surfactants

Alkaline Cleaner Formulation for Cleaning of Synthetic Grease

Component Wt. % of Component
L24-7 N-95 JL-80X LF-17
Sodium
2 2 2 2
Phosphate
DGA™ Agent 3 3 3 3
Surfactant 6 6 6 6

40% Sodium

Xylene Sulfonate ° ° © !
Deionized Water 83 83 83 82
Appearance Clear Clear Clear Clear
pH Concentrate 12.15 12.14 12.17 12.15
PH 5% Dilution in 11.72 11.70 11.73 11.72
DI Water

26 PERFORMANCE PRODUCTS


Presenter
Presentation Notes
This formulation was developed to observe the cleaning ability of the low foaming surfactants for a synthetic grease. This is an alkaline cleaner. 
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SURFONIC®LF ,P, and JL Series Surfactants

Cleaning Evaluation

Grease Removed ( %)

Grease Removal by Immersion Method « Compared to other
surfactants, LF-17 removed

45 more grease from metal
40 - surface

35 -

30 -

25 -

20 -

15 -

10 -

5 | Before After
O -

L24-7 N-95 JL-80X LF-17
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Presentation Notes
We performed an immersion method to observe the cleaning ability. Coupons were immersed in 5% dilution of alkaline cleaner containing surfactant. We then noted the amount of grease removed. Picture of before and after is for LF-17. 
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Huntsman Surfactants

THANK YOU and QUESTIONS

ChemGroup Delivers Huntsman Surfactants Advantages for
Metalworking Applications

= Greg Wehr — GM Sales and Business Development
= ChemGroup, Inc.

= Wehrg@ChemGroup.com

m 7/13-724-9815

ChemGroup
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Presenter
Presentation Notes
Talking points are on slide - 

Picture description it is a primary emulsifier for Natural vegetable oils based formations but can also be used in Mineral Oil based formulations as a co-emulsifier with other emulsifiers like synthetic sodium sulfonate or linear alcohol ethoxylates.  

Example shows stability of macroemulsion of MW-100 in combination with Soybean oil and 2 concentrations of hard water compared with an industry benchmark. Emulsion maintained without separation after 1 month. 
Don’t mention competitor – unless private but product compared to was – Benchmark was Marloete LVF 

mailto:Wehrg@ChemGroup.com
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Huntsman Corporation warrants only that its products meet the sales specifications stated in Huntsman'’s current Technical Bulletin for the product. Typical properties, where stated, are
to be considered as representative of current production and should not be treated as specifications. While all the information presented in this document is believed to be reliable and to
represent the best available data on these products, HUNTSMAN MAKES NO WARRANTY OR GUARANTEE OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED
TO ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, NON-INFRINGEMENT OF ANY INTELLECTUAL PROPERTY RIGHT OF ANY THIRD
PARTY, OR WARRANTIES AS TO QUALITY OR CORRESPENDENCE WITH PRIOR DESCRIPTION OR SAMPLE, AND ANY USER OF PRODUCTS DESCRIBED HEREIN SHOULD
CONDUCT A SUFFICIENT INVESTIGATION TO ESTABLISH THE SUITABILITY OF ANY PRODUCT FOR ITS INTENDED USE AND ASSUMES ALL RISK AND LIABILITY
WHATSOEVER RESULTING FROM THE USE OF SUCH PRODUCT, WHETHER USED SINGLY OR IN COMBINATION WITH OTHER SUBSTANCES. Product(s) described in this
publication may be hazardous and/or toxic and require special precautions in handling.

For all product(s) described herein, the user should obtain from Huntsman detailed information on hazards and/or toxicity, together with proper shipping, handling, and storage
procedures, and should comply with all applicable safety and environmental standards. The behavior, hazards and/or toxicity of the product(s) referred to in this publication in
manufacturing processes and their suitability in any given end-use environment are dependent upon various conditions such as chemical compatibility, temperature, and other variables,
which may not be known to Huntsman. It is the sole responsibility of the user of such product(s) to evaluate the manufacturing circumstances and the final product(s) under actual end-
use requirements and to adequately advise and warn future purchasers and users thereof. All information contained herein is provided "as is" without any warranties, express or implied,
and under no circumstances shall the author or Huntsman be liable for any damages of any nature whatsoever resulting from the use or reliance upon such information. Nothing contain
in this publication should be construed as a license under any intellectual property right of any entity, or as a suggestion, recommendation, or authorization to take any action that would
infringe any patent. The term "Huntsman" is used herein for convenience only, and refers to Huntsman Corporation, its direct and indirect affiliates, and their employees, officers, and
directors.

JEFFADD® , JEFFOX™, SURFONIC® , DGA™, and POGOL™ are trademarks of Huntsman Corporation or an affiliate thereof. © Copyright 2019. Huntsman Corporation or an affiliate
thereof. All rights reserved.

Main Offices US: Huntsman Corporation /10003 Woodloch Forest Drive/ The Woodlands, TX 77380/ (281) 719-6000
Technical Service US: 8600 Gosling Road / The Woodlands, Texas 77381 / 281-719-7780

Main Offices Europe: Huntsman Belgium BVBA / Everslaan 45 / B-3078 Everberg, Belgium / 32-2 -758-9211
Technical Service Europe: Technical Services Representative / Everberg Office / 32-2-758-9392

Main Office Asia Pacific:

Huntsman Performance Products

No. 455 Wenjing Road, Minhang Economic & Technological Development Zone, Shanghai 200245, P. R. China
Tel : +86-21-3357-6588

Technical Service Asia Pacific:

Huntsman Chemistry R&D Center (Shanghai) Co.,Ltd

No. 479 Wenjing Road, Minhang Economic & Technological Development Zone, Shanghai 200245, P. R. China
Tel : +86 21 3357 2888w

www.huntsman.com
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